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CMOS LSI

LC66E408

4-bit Microcontroller
with Built-in EPROM

Preliminary

OVERVIEW

The LCG66E408 is a 4-bit microcontroller with a built-in
& Kbyte EPROM. It is compatible with the LC6640X
series mask ROM devices, making it ideal for program
and prototype development.

The LC66EAO8 features 33 user-defined options com-
prising output configuration, output level after reset,
watchdog timer and oscillator configuration options. The
output configuration options are open-drain, open-drain
with pull-up, and CMOS. The oscillator options are
ceramic resonator, RC oscillator and external clock.

The LCGGE408 operates from a 5 V supply and is
available in 42-pin ceramic DICs and 48-pin QICs.

FEATURES

* 33 user-defined options including port output configu-
ration, output level after reset and watchdog timer
options ‘

* Ceramic resonator, RC oscillator or external clock
option :

* & Kbyte EPROM (0000H to 2007H user addressable)

* Compatible with the LC6640X series mask ROM
devices

* 0.92 to 10.0 ps instruction cycle time

* 5 VY supply

* 42-pin DIC and 48-pin QIC
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LC66E408
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PIN DESCRIPTION

Rumber
Name Pescription
Dic42s QIP4s
1 4 DoPoo Mulliplexed 4-bil inpuioutput port PO {POD to PO3) and dala bus lines
2 8 D1PO1 (00 to Ds)
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LC66E408

Number
Name Description
DICA2S QiP48
3 46 D2/Po2 Mulliplaxed 4-bit inpubioutput port PO (P00 1o P03) and data bus Hnes
4 47 Da/P03 (00 %0 D3)
] 48 D4P10
6 1 D&P1 Mulliplaxed 4-bit inputioutput port P1 {P10 1o P13} end data bus lines
7 2 DaP12 (04 % 07)
8 3 D7/P13
9 4 AVSIOP20
10 B AVSOUP21 Multiplexed 4-bil inputfoutput port P2 (P20 o P23), serial input O (SID),
serial oulpul 0 {SO0), serial clock 0 (SCRO), inerrupt request 0 (INTO) an
11 7 AfSTKOR22 mddress bus lines (AD 1o A3) ‘
12 [ AYINTO/P23
13 9 A4NTIP30
14 10 ASPOUTOP3 Multiplexed 4-bit inputoutput port P3 (P30 to P33}, Interrupt request 1
1), timer oulputs (POUTC and POUT1), hold-moda conto! input (HOLD)
16 11 ASPOUT1/P32 and address bus lines {Ad fo AS)
16 12 ROLvPas
17 13 AT/P40
16 " Ad/P41 Multiplexed 4-bil inputoutput port P4 (P40 to P43) and address bus lines
24 2 AQ/P42 (A7 1o At0)
25 23 A10/P43
18 15 VPRTEST CPU tast inpt
20 16 - Vss Ground
21 17 o8¢t
Extemal osdlllalor connections
x 20 0sC2
2 21 RES Reset input
28 24 AN/PEO
& % A2P51 Muliplexed 4-bit inputioutput port P5 (P50 fo P53), intemupl request 2
o8 26 A1P52 (iNT2) and address bus lines {A11 to A13)
2 27 INT2/Ps3
80 28 SI/Pe0 .
3 2 S01/P51 Multiplaxed 4-bil inputioutpul porl P8 (P60 1o P83), serial nput 1 (SI1),
serial output 1 {SO1), serial clock 1 {SCK1), event counler input (FIN1) and
a2 a1 5CKi/Pe2 data sscurity control hput (DASEC)
a3 a DASEC/PIN1/PE3
LT 3 PC2
2-bit inputoutput port PC
35 34 PC3
% a5 ANt/PDO
57 % AN2/PD1 Multiplexed 4-bil input port PD (PDO to PD3), PROM program control input
38 - ANYPD2 (PGM) and analog-to-digilal converler inputs (AN1 to AN4)
kY 38 ANA/PDAPGN
40 a9 VoD 5 V supply
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Number
Name Descriplion
Dic42s QPag
4 40 ANG/PEOTE Muttipiaxed 2-bl inpul port PE (PED 1o PE1), PROM chip enable (CE) and
2 o ANGPEVOL output enable (OF), and analog-to<digital comverter inpuls (ANS and ANG)
6, 18, 19, 30, : :
- 42, 43 NG No connection
SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply volteage range Voo —0.3 {0 7.0 v
;zarta P2 to P (excluding Pas) input voliage range, Vig 03 1 160 v
note 1.
Input voltage range for all inpuls. See nola 2. Viz 0.3 o Vpp + 0.3 v
gc;:a P2 to P6 (excluding P33) output vollage ranga, Vor 03 1 150 v
nota 1. :
Output voltage range for all outputs. See note 2 Vez 0.3 b Vpp + 0.3 v
Porls PO, P1, P4 and P5 outpul source cument —lomi 2 mA
Z?rrrl:n th P38 (excluding P33), P6 and PG output source —om 4 mA
Ports PO to P8 (excluding P33) and PC oulpul sink
curren lowt 20 mA
z.lorrrt:n lPD lo P3 {excluding P33), P40 and P41 tolal sink Tont 75 mA
Ports P42, P43, P5, P& and PC tolal sink cument Flonz 75 mA
Ports PO to P3 (excluding P33}, P40 and P41 lotal .
source curment Dot & mA
Ports P42, P43, P5, P§ and PC tolal source curent ~Xlor 25 mA
Power dissipation (DIP423) Po1 600 mW
Power dissipation (QIP48) Pp2 430 mwW
Operafing lemperalure range Topr 10 to 40 ¢
Storags lemperalure range T ‘ ~85 1o 125 o¢
Notes
1. Open-drain output configuration option
2. All output configuration options
Recommended Operating Conditions
T.=25°C, Vs =0V
Parameter Symbol Rating Unlt
Supply voltage Voo 50 v
Supply vollage range Voo 45 fo 6.5 v
Hold-moda supply vollage range for data ralention Voo 18 10 56 v
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Electrical Characteristics
Voo = 4510 55V, Ves = 0 V, T, = 10 to 40 *C unless otherwise noted

Rating
Paramster Symbol Condhtion Unit
min typ max
4 MHz ceramic resonalor - 45 8.0 mA
Supply cunent Ipp 4 MHz extemal clock - 6.5 11.0 mA
RC oscillator - 4 & mA
4 MHz ceramic resonalor - a0 5.5 mA
Halt-mede supply current IpouT 4 MHz extemal clock - a5 6.0 mA
RC oscillator - 30 6.5 mA
Hold-mode supply curment loowo Yoo =181t 55 V - 0.01 100 wA
Ports P2, P3 (excluding P33), P5 .
and Pg, FES and OSCI LOW-evel Viu Ol -<hanne wanslsir Vas - 025V00 v
inpul voltage ) )
HOLTYP33 LOW-level inpu! voltage Vi Vpp = 1810 66V Veg - 0.25V0p y
I nchannal transisior
Ports Po, P1, P4, PC, PD and PE, Outpu
and TEST LOW-leval input vollage Via OFF. Sea nols 1. Vss - 0.3Vop v
Ports P2 to P§ {excuding P33) Output n-channel transistor .
HIGH-evel input voliaga Vi OFF. See nole 1. 0.75V00 135 v
HOLTvPa3, RES and 0SC1 Output nchannel lransisior
HiGHHevel input voliage Vi OFF 0.78Vop - Voo v
Ports PO, P1, PC, PD and PE Oulpul nchanne! transistor ‘
HIGHHevel input vohiage Virs OFF. Ss0 nole 1. 0.7Vo0 - Voo v
Ports PO 1o P6 (excluding P33) and Vo loL = 1.6 mA - - 04 v
PC LOW-ave! output voliage o ot = 10 mA _ _ 6
o = =1 mA See nole 3. | Vop — 10 - -
Ports P2, P3 (excluding P33), P6 v v
and PC HiGH-evel output vollage oKt lon = —0.1 mA. Vop — 05 - -
- Seo nole 3. :
Vop = 45 V,
kot = ~02 mA, 24 - -
Poris PO, P, P4 and P5 HIGH-evel v Soa nols 4. v
outpul voltage OH2
e | -
Ports P2, P3, PS5 and P6, and FES
and OSC1 Schmitt-igger LOW-lavel Vi 0.25Vpo - 0.5Von v
threshold voltage
Ports P2, P3, P, and P6, and FES
and OSC1 Schmiti-irigger HiGH-level Vi 0.5Von - 0.75Vp0 v
threshold vollage
Poris P2, P3, P5 and P§, RES and
0SC1 Schmitt-trigger hysteresis Virvs - 0.1Vop - v
vollage
, . Vi = Vgs, outpul nchannal
LOWHevel input current for all inpuls I ransislor OFF. Seo nots 2. -1 - - pA
. . Vi = 135 V, output
Pors P2 10 P6 {oxcluding P33) -
RIGH-evel input eurrent i ré-ac;tannel fransistor OFF, - - [ A
nota 1.
Ports PO, P1 and P33, and RES and | Vi = Voo, outpui nchannel i
03C1 HiGH-evel inpul cument e ransistor OFF. See nols 1. . - KA
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Rating
Parameier Symbel Condltion Unit
min typ max
Ports P2, P3, PD and PE HIGH-evel " Vi = Vpo, output nchannel _ _ :
input curment transistor QFF. Sea nolo 1.
Ports P2 o PS ouput leakage lorrt Vi = 135 V. Se0 nols 2 - - 5
current
:Ior«:smro.PlaruchompuHeahgo loFra. V) = Voo. See nole 2 _ _ 1
Poris PO, P1, P4 and P5 outpul | Vi = Vss, Vop = 55 V. 16 _ _ mA
current with pull-up option ro See note 4. ' :
Ceramic resonator input frequency fer - 4 - MHz
Ceramic resonator inpul stabilization
ime {ors - - 10 ms
, . R = 22 k@2 1%,
RC oscillator input frequency fac C = 100 pF £1% 2 3 4 MHz
External RC oscilialor capaditance Cu - 100 - pF
External RC oscilialor resistance R - 22 - Kk
Notes
1. Ports with CMOS output configuration option cannot be used as input ports.
2. Open-drain output configuration option
3. CMOS output configuration option
4. Pull-up output configuration option
A/D converter characteristics ,
Voo =45t055V, Vs =0V, . =10 to 40 'C
Rating
Parameter Symbo! Unit
min typ max
Resolution Ras - 6 - bits
Absclule atcuracy Aags - 1 *1.5 Isb
Uinearily emor Lin - 05 +1 Isb
AN1 to ANG analog input voliage Vi Vs - Voo v
Low-speed conversion lime foanl - 128icve 256\ve us
High-spead conversion time loapH - Bdtove 128cve 1s
Comparator characteristics
Voo = 451055V, Vs =0V, T, =10 to 40 °C
Rating
Parameter Symbol Unlt
min typ max
AN1 1o ANG comparalor accuracy Acecm - *1 +1.5 Ish
AN1 to ANG threshold vollags Vmiom Vss - Voo v
AN1 1o ANS input voltage Vinew Vss - Voo v
Conversion lime toew - - 30 us
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Timing Characteristics

Serlal Input/output timing

oKy
o, o o o loxr
BCRO, Vi Yo —""" N\ 17 :IS
oK1 Vit Voo — L
ticx e .
810, 5h \:;I‘:;: P ;’IF(
— ko
809, SO1 V‘?:L‘: >£l
Vop =4510 55V, Vs =0V, T, =10 to 40 *C
Rating
Parameter Symbol Unlt
min typ max

Instruction cycls time tove 0.92 - 10 1S
TR0 and SCKT serial clock input cycla time loKey 09 - - us
SCRO and SCK1 serial clock output cycle time locy 2ieve - - s
CRO and BCKT serial clock inpul pulsewidth k. 04 - - us
STKG and SCKT serial clock output pulsewidt o e - - us
BCKO and BCKT serial clock outpu! rise time oa - - 0.1 us
SCKO and 5CKT serial clock output fall ime e - - 0.1 ps
5I0 and 51 sorial data setup time tiex 0.3 - - ps
SIo and SI1 serial data hold time e 0.3 - - ps
800 and SO1 serial dala outpul delay loxo - - 03 [TL

Note
Each test input and output has an RC load as shown in the following figure.
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External clock timing

Y
Vop = 451055V, Vs =0V, Tu = 10 10 40 °C
Rating
Parameter Symbol -~ = - Unlt

0SC1 external elock input frequency fat 04 - 435 MHz
0SC1 extomal clock LOW-lavel Input pulsewidih et 70 - - ns
0501 extemnal clock HIGH-eve! input pulsewidth Lo 70 - -

05Ct exismal clock input rise lime fautf - - a0

0OSC1 external ¢lock inpul fall time (- - - 3 ns
interrupt and reset timing
Voo = 451055V, V=0V, T. =10 to 40 'C

Rating
Parameter Symbol Unlt
min typ max

INTO LOW-lave! pulsewidth bo. 2leve - - Hs
INTO HIGH-level pulsewidth lowt 2cve - - pe
INTT and TNTZ LOWevel pulsewidth tne 2ove - - 1]
TNTT and NTZ HIGHevel pulsowidth tin 2eve - - s
PIN1 LOW-lavel input pulsewidth teinL 2tove - - ps
PIN1 HIGH-leve! input pulsawidth leind 2ove - - Hs
FES LOW-loval input pulsewidih fasL 3oy - - s
RES HIGH-evel inpul pulsewidth s love - - us
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INPUT AND OUTPUT FUNCTIONS

The L.C66EADS has many multiplexed pins whose func- these pins is described in table 1. Note that the oscillator
tion is controlled by software. The function of each of type is selected by user option.

Table 1. Pin functions

Name o Functlon
DO/POO
D1/PO1 Porls P00 lo P03 can be addressed as either & 4-bil port or four, single-bit ports. They
0] function as data bus lines when memory is addressed. They also have halt-mode control
D2/Pg2 tunctions.
D¥/PO3
D4/P10
D/P11 o Ports P10 to P13 can be addressed as either a 4-bit port or four, single-bit ports. They
function as data bus lines when memory is eddressed.
De/P12
D7/P13
AOSIO/P20
A1/SOUP2S Porls P20 to P23 can be addressed as either a 4-bit port or four, single-bit porls. They
o funclion as address bus Inputs when memory is addressed. Port P20 also funclions as a
A2SCROIP22 serial data input, P21 as a serial data outpul, P22 as a serial data clock and P23 as an
intarrupt request, pulsewidlh measurement and evenl counter input using timer O,
AVINTO/P23
A/NTIIP30 Pords P30 to P32 can be eddressad as eifher a a-bit port, a 4-bit port with P33 or three,
ASPOUTP1 o single-bit ports. They function as address bus Inputs when memory is addressed. Port P30
also functions as an intesrupl request input, P31 as a square-wave oulput from limer O and
AGPOUT1/P32 P32 as a square-wave output from Gmer 1 and & PWM oulput.
Port P33 can bo addrassed as either a 4-bit port with P30 to P32 or a single-bit port. Il
HOLO/Pas ! functions as the hold-mode control input when P33 is LOW and the HOLD instruction is
executed. The CPU restars when P33 goes HIGH again, Resel signals on RES are ignored
whenever HOLD/P33 is LOW, including whan not in hald mode.
ATP40
ABPA1 10 Ports P40 1o P43 can bo addressed as either a 4-bit port, four, single-bit porls or an 8-bil
AY/P42 port with P50 to P53, They function as address bus inputs when memory is addressed.
Al0/P43
A1/P50
Al2/P51 Ports P50 fo P53 can be addressed as either a 4-bit port, four, single-bit ports or an 8-bit
Vo port with P40 to P43, Ports P50 lo P52 function as address bus inputs when memory is
A1WPS2 addressed. Port P53 also functions ag an interrupt request input,
TNT2/Ps3
8l1/P60
SOWPs1 Ports P80 1o P63 can be addressed as either a 4-bit port or four, single-bit poris. Port PO
o also lunctions as a serial data inpul, P61 as a serial data oufput, P62 as a serial data clock
BCKirPe2 and P83 as a data security control input and timer 1 event countar inpul.
PASEC/PIN1/PB3
PC2
— o Porls PC2 and PC3 can be addressed as either a 2-bit port or two, single-bil ports.
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Table 1. Pin functions—continuad

Name 1o Functlon
AN1/PDO
AN2IPD1 Ports PDO o PD3 can be addressed as eithar a 4-bil port or four, single-bit ports. They also
) function as analog-to-digilal converter inputs. In addition, porl FD3 also funcions as the
ANYPD2 memory program control input
ANUPDAPGM
ANSPEOTE Ports PED % PE1 can be addressed as either a 2-bit port or two, singlo-bil porls. They
| function as chip enable and write enable, respectively, whan memory is addressed. They alse
ANS/PE1OE function as analog-lo-digital converter inputs.
0sc1 ' OBC1 and OSC2 function as the extomal ceramic resonator or RC oscillalor connections.
0562 0 When an extemal clock is used, OSC2 is lalf open.
RES | When RES goas LOW while FOLD/P33 is HIGH, the CPU is resat
VPP/TESY | The CPU test inpul Nomally connected to ground

USER OPTIONS

Oscillator Options

There are three user options for the oscillator——an exter-
nal clock, an RC oscillator and & ceramic resonator. The
internal circuits of OSC1 and OSC2 for the external
clock, RC oscillator and ceramic resonator options are
shown in figures 1, 2 and 3, respectively. Note the
Schmitt-trigger inputs for both the external clock and
RC oscillator options,

osc1 | T
J1i

Figure 1. External clock option

O8C1

Cent R

<l

08C2

Figure 2. RC oscillator option

c1 Oscy
—4 L

rJr Cemmic + ; ?
resonsior

J& o

Figure 3. Ceramic resonator option

Output Options

There are two user options for the output configuration
of each port—n-channel open-drain and p-channel,
active pull-up, shown in figures 4 and 5, respectively.

Ports P2, P3, P5 and P6 have Schmitt-trigger inputs in
both output configurations.

Output data

Input data

{

Ds8
Figure 4. N-channel open-drain option

The p-channel pull-up option for ports PO, P1, P4 and
PS5 results in an n-channel sink transistor with a p-chan-
nel, active pull-up transistor configuration, and for ports
P2, P3, P6 and PC, a CMOS configuration.

Cutpunt data

O
e <

"D—- irput data

Dsa

Figure 5. P-channel pull-up option

The n-channel open-drain outputs for ports P2 to P6
have a withstand voltage greater than 15 V.

Output Level After Reset Option

The output level of ports PO and P1 after a CPU reset is
user selectable.

Watchdog Timer Option

A waitchdog timer is available to prevent program run-
away,
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EPROM SPECIFICATION

Specifying Programs and Options

The user-addressable memory is 0000H to 2007H.
Addresses 0000H to 1FFFH are for user programs, and

option specification is coded using the information
shown in table 2.

addresses 2000H to 2007H, for option specification. The

Table 2. User options

Option
Address Data bt Parameler . ]
Do Waichdog timer function No Yes
D Port PO lovel after resal LOow HIGH
D2 Port P1 lovel after reset LOW HIGH
2000H D3 |No hnction Set 1o 0
D4 Oscillator RC Milla:%c'?r extornal Ceramic resonalor
D5 1o D7 | No function Sel b 0
Do Port P00 output configurafion
D1 Porl P01 outpul configuration
Open-drain Pull-up
D2 Port P02 oulput configuration
D3 Port P03 cutpul conlfiguration
2001H
D4 Port P10 output configuration
D5 Port P11 outpul configuration
Open-drain Pull-up
D6 Port P12 oulput configuration
07 Port P13 outpul configuration
Do Port P20 oulput configuration
D1 Port P21 outpul configuration
Open-drain CMOS
D2 Port P22 outpu! configuration
D3 Port P23 output configuration
2002H
D4 Porl P30 output configuration
1. Port P31 oulput configuration Open-drain CMOS
De Port P32 output cenfiguration
D7 No function Sel b 0
Do Port P40 oulput conliguralion
D1 Porl P41 output conliguration
Open-drain Pull-up
174 Port P42 oulpul configuration
D3 Port P43 output conliguration
20024
D4 Port P50 outpu! configuration
Ds Port P51 outpu! configuration
Cpen-rain Pull-up
De Port P52 outpul configuration
D7 Port P53 outpul configuration
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Table 2, User options—continued

' Option
Address Data blt Parameler
0 1
Do Porl P60 oulput configuration
]| Port P81 cutput configuration
Open-drain CMOS
2004H D2 Porl P82 oulput configuration
D3 Port P53 oulpul conliguration
D4 to D7 | No function Set o O
2005H DO 1o D7 | No function Sel 1o O
2006H DO 1o D7 | No lunction : Set b O
Do, D1 No function : Set o O
b2 Port PC2 cutpul configuration
200TH Opan-drain CMOS
D3 Port PC3 output configuraton
D4 kb D7 | No function Sot o O

The assembler execute command when specifying pro-
grams and options using a Sanyo cross assembler is
LC66S.EXE.
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EPROM Programming

The EPROM can be programmed using a special adapter
board, W66EP308D/408D for the 42-pin DIC and

LCG5E400
(DIP423)

WSEEP3080VA080
DASEC
30U
nmgh" \
D
XN

W6GEP308Q/408Q for the 48-pin QIP, as shown in
figure 6, and a universal EPROM programmer.

LC66EA08
(QIC48)

DASEC
eacurity
WEEEPI0BL/4000 / awitch

DASEC security switch OFF
DN OFF

olo o

DASEGC seourity ewitoh ON
ON OFF

0 0|0

Figure 6. EPROM programmer adapter boards

The EPROM programmer should be Intel 27128 com-
patible with a programming voltage, Vps, of 21 V. The
recommended programmers are Advantest and the
EVA800/850. Please contact your nearest Sanyo repre-
sentative if you intend to use an alternative EPROM
programmer, '

The memory contents can be erased using any ultravio-

let light source. An ultraviolet-light cover should be
used during normal operation,

Notes
1. Intel is a registered trademark of Intel Corporation,

2. Advantest is a registered trademark of
ADVANTEST Corporation.

The EPROM programmer adapter incorporates a data
security switch as shown in figure 6. When this switch
is ON, data is secure, and when OFF, the data lines are
floating and the EPROM can be programmed. Note that
when tbe data lines are floating, the EPROM program-
mer will return an error. This error can be ignored.
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APPLICATION NOTES

Reset Timing

The reset signal on RES should be held LOW for a
minimum of three instruction cycles after the oscillator

bas stabilized to ensure correct operation, as shown in
figure 7.

4.5v/i-

vDD
os5C
> Vinsiruotion
> 10my cyches
I

RES /" Vid

Osoblator

siabilization .
fima 8 instruclion cycles
Program sxecution o XK AD1
Open draln Option Option
Port output format
Switching period Speified lormal

Figure 7. Reset timing

After a reset occurs, all 1/0 ports are reset 1o open-drain
output configuration with floating outputs, except for
ports PO and P1 which both have an output level after
reset option. The output configuration of each port is
then set using the specified options during the eight
instruction cycles after RES goes HIGH. Program exe-
cution then begins from address 0000H.

The LCG6EAOS/P408 can also be reset while in bold
mode (HOLD/P33 is LOW) as long as hold mode is
exited before RES goes HIGH again.

Reference Clock

The extemal circuit for a ceramic resonator is shown in
figure 8, and the recommended resonator and component
values, in table 3. The oscillator stabilization character-
istics are shown in figure 9.

[ OsCt

c1%

8

Figure 8. Ceramic resonator

Tablie 3. Recommended ceramic resonators

Capacttance
Cerami¢ rosonator
¢ c2

33 pF a3 pF
4 MHz Murala CSA-4.00MG £10% 0%

33 pF 33 pF
4 MHz Kyocera KBR-4.0MS +10% 0%
4 MHz Murala CST-4.00MG with intemal
capachor NA NA
§ MHz Kyocera KBR-4.0MES with
internal capacilor NA NA

ters Stable oscillation

Unslable qocillation

Figure 9. Ceramic resonator stabilization time
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The external circuit for an RC oscillator is shown in
figure 10,

051 osC2 '

Aga
Coant o5

Figure 10. RC oscillator

The external clock input connection is OSC1. The
remaining oscillator connection, OSC2, should be left
open as shown in figure 11,

05801 0502
Exiemnal OPEN
clock

Figure 11. Extemnal clock connection

ORDERING INFORMATION

When ordering identical mask ROM and PROM devices
simultaneously, provide an EPROM containing the tar-
get memory contents together with separate order forms
for each of the mask ROM and PROM versions.

When ordering a PROM device, provide an EPROM
containing the target memory contents together with an
order form,

When ordering eitber an LC66404A 4 Kbyie or
LC66406A 6 Kbyte mask ROM device, insert a jump

Tabls 4. Device comparison

The RC oscillator frequency is determined by the exter-
nal resistor and capacitor and has only been specified for
Rew = 2.2 kQ and C... = 100 pF. The frequency for other
values of Rex and C can be determined from the graph
in figure 12.

»
-l\ \
g 2 \\ \‘1\\
B
RN
EL: \\\\\
% . AN
\ -G 78 oF
4o
¢ ; e riond
0
1 2y & 7 % T 3 & 7 i

Extarnal r asislor fkg3)

Figure 12. RC oscillator frequency vs. extemnal
€OmMPpOonents

command, or any similar command, to avoid executing
an address beyond the range of the target device. In
addition, write a O into all locations above 2007H.

A comparison of the LC66E408 characteristics with
those of the LC6640X mask ROM devices is shown in
table 4.

Parameter Symbol Condltion LCEsE408 LCE640X serles Unlt
Recommendad supply vollage range Voo 45 10 55 40 1v 8.0 v
4 MHz ceramic resonator 55 3.0
Maximum hali-moda supply cument Ipour 4 MHz exiemal clock 6.0 a5 mA
RC oscillator 55 30
Exiernal RC oscillalor capacitance Cut 100 100 PF
Extemal RC oscillator resistance Raxt 2.2 27 kQ
Open-drain
Porl culput configuration after rese! ‘Zosoantiv? iﬁiﬁ::ﬁ;y
pultup)
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LC66E408

A breakdown of the LC66 series devices, which
includes the LC66EAS and LC6640X devices, is shown

in table 5.
Table 5. LC66 series devices
Device Plrs ROM capactty AAM capeclty Package type

LCBE34AI0EAI08A 42 468 Kbyla ROM 512 bytes DIP423 or QIP48
LC66E308 42 8 Kbyle EPROM 512 bylas DIC425 or QIC48
LCs6P308 42 8 Kiyls PROM 512 bytas DIP425 or QP48
LCB6404A406A/408A 42 4&/8 Kbyle ROM 512 byles DIP42S or QP48
LCE6E0R ' 42 8 Kbyte EPROM §12 byles DIC42S or QIC48
LCs6P40a 42 8 Kbyte PROM 512 byles DIP425 or QIP4s
LC66506B/508B/5126/516B 64 §/&/12116 Kbyle ROM 512 bytes DIPS4S or QIPG4
LCABES16 84 16 Kbyls EPROM 512 bylas DICE4S or QICE4
LCE6P516 B4 16 Kbyls PROM 512 byles DiP64S or CiP64

B No products descrived 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,

M Anyone purchasing any products described or contained herein for an above-mentioned use shall.

@ Accept full responsibility and indemnity and defend SANYO ELECTRIC CO., LTD.,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and ktigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production, SANYOQ believes information herein is accurate and reliable, but no guarantees

are made or implied regardng its use or any infringements of intellectual property rights or other rights of
third parties.
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