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LC66P408

4-bit Microcontroller with Built-in PROM

OVERVIEW

The LC66P408 is a 4-bit microcontroller with a buili-in
8 Kbyte PROM. It is compatible with the LC6640X
serigs mask ROM devices, making it ideal for prototyp-
ing and software development and testing.

The LC66P408 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 LC66P408 operates from a 5 V supply and is
available in 42-pin. DIPs and 48-pin QFPs.

FEATURES

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

* Ceramic resonator, RC oscillator or external clock
option

¢ § Kbyte PROM (000CH to 2007H user addressable)

* Compatible with the LC6640X series mask ROM
devices -

¢ 0.92 to 10.0 ps instruction cycle time

* 5 V supply

* 42-pin DIP and 48-pin QFP
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LC66P408

PACKAGE DIMENSIONS
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LC66P408

PIN DESCRIPTION

Number
Name Description
DIPazs QIP48E
1 44 Do/PoO
2 45 Di/POY Multiplexed 4-bit inputoutput port PO (PGG to P03) and PROM data bus
3 46 D2/Po2 lines (DO to D3}
4 47 Da/Poa
5 48 D4/P10
6 ! DS/P11 Multiplexed 4-bit inputicutput port P1 (P10 to P13) and PROM data bus
7 2 D&/P12 lines (D4 to D7)
8 3 D7/P13
¢ 4 AU/SI0/P20
10 5 ANSO0/P21 Multiplexed 4-bit inputioutput port P2 (P20 to P23), serial input O (SIC),
serial output O (SO0), serial clock O (SCKO), interrupt request o (INTQ) and
1 7 - A2/SCKo/P22 PROM address bus lines {A0 to AS3)
12 8 AYINTO/P23
13 9 A4INTIIP30
Multiplexed 3-bit input/output port P3 (P30 to P3g2), interrupt request 1
14 10 AS/PQUTO/P31 {INT1), timer cutputs (POUTO and POUT1) and PROM address bus lines
(Ad to AB)
15 11 AS/POUT1/P32
18 12 HOLD/Pa3 Multiplexed single-bit input port {P33) and hold-mode control input (HOLD)
17 13 AT/P4Q
18 14 AS/P41 Multiplexed 4-bit inputioutput port P4 (P40 lo P43) and PROM address bus
24 2 AQ/Pa2 lines (A7 to A10)
25 23 AVOP43
19 15 VPPTEST CPU test input
20 16 V8S Ground
21 17 ose
External escillator connagtions
22 20 0sC2
23 21 RES Resat input
26 24 A11/P50
& % A12/P51 Multiplexed 4-bit inputoutput port P5 (P50 to P53}, interrupt request 2
28 2 Ala/Ps2 (INT2) and PROM address bus lines (A11 to A13)
2 27 INT2/P53
30 28 Si/Pso0
3 29 S01/P61 Multiplexed 4-bit inputioutput port P& (P80 to P63), serial input 1 {SH),
serial oulput 1 (801), serial clock t (SCK1), event counter input (PIN1} and
32 31 SCK1/P&2 PROM data security control input {DASEC)
33 32 DASEC/PIN1/P83
L7 33 PC2
2-bit inputioutput port PC
35 34 PCa
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Number
Name Descilption
DIP42s QIP48E

36 35 AN1/PDO
57 %6 AN/PDY Multiplexed 4-bit input port PD (PDO to PD3), PROM program control input
38 a7 AN3/PDR {FGM) and analog-to-digital converter inpuls (AN1 to AN4)
39 38 AN4/PD/PGM
40 39 VOD 5 V supply
41 40 ANS/PEO/CE Multiplexed 2:bil input port PE (PEO to PE1), PROM chip enable (CE) and
42 4 ANG/PE1OE output enable (OE), and analog-te-digital converter inpuls (AN5 and ANG)

6, 18, 19, 30, "
- 4, 43 NC No connection

SPECIFICATIONS

Absolute Maximum Ratings

Parameler Symbol Rating Unlt

Supply voltage range Voo 0.3 fo 7.0 v
Ports P2 lo P6 (excluding P33) input voliage range. Vi 03 fo 150 v
See note 1.

Input voltage range for all inputs. Sea note 2. Viz —0.3 1o Voo + 0.3 v
Poris P2 fo P6 (excluding P33} outpul vollage range.

Ses nole 1. Vor ~0.3 1o 150 v
Output voltage range for all outpuls. See note 2, Voo —0.3 1o Vpp + 0.3 v
Ports PO, P1, P4 and P5 ouipul source current —lop 2 mA
Ports P2, P3 (excluding P33), P6 and PC outpul source

currant —lorz 4 mA
Ports PO to P6 (excluding P33} and PC oulput sink

current low 20 mA
Porls PO fo P3 (excluding P33), P40 and P41 total sink Tlont 75 mA
current

Poris P42, P43, P5, P6 and PC tofal sink current Zlong 75 mA
Porls PO to P3 (excluding P3g), P40 and P41 lotal R

source current Tlort 2 mA
Ports P42, P48, P5, P& and PC fotal source current —Tlop 25 mA
Power dissipation (DIP42S) Pon 600 mw
Power dissipation (QFP48E). See note 3. Poz 430 mW
Operating temperature range Topr =30 to 70 °C
Storage lemperature range Tag ~55 to 126 °C
Notes

1. Open-drain cutput configuration option

2. All ocutput configuration options

3. Heat-soak the QFP package before mounting. Do not immerse the package in the solder dip tank when mounting
the QFP on the substrate, and avoid prolonged contact with the solder.
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1 C66P408

Recommended Operating Conditions

Ta=25°C, Vss =0V

Parameter Symbol Rating Unit
Supply vollage Voo 5 v
Supply voltage range Voo 45 to 5.5 )
Hold-mede supply vollage range for data retention Voo 18 1o 55 v
Electrical Characteristics
Voo = 45 t0 5.5 V, Vss = 0 V, T. = =30 to 70 "C unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
4 MHz ceramic resonator = 45 8.0 mA
Resat-mode supply currenl %) 4 MHz external clock - 6.5 1.0 mA
RC oscilalor - 4 8 mA
4 MHz ceramic resonator - 3o 85 mA
Halt-mode supply current lppwT 4 MHz extemal clock - as 8.0 mA
RC oscillator - 3.0 55 mA
Hold-mode supply current IpoHD Voo = 1.8 10 65 V - 0.01 10.0 pA
Ports P2,_P3 (excluding P33), P5 -
and P6, AES and OSC1 LOWHevel Vi Quput nchanel ensiskr Vss - 0.25Vop v
input voltage ) '
ROLD/P33 LOW-level input voltage Vi Vpp = 1.8t 55 V Vss - 0.25Vop Vv
Poris PO, P1, P4, PC, PD and PE, Vi Outpul n-channel transistor v 0.8V v
and TEST LOW-laval input voltage L3 OFF. See nole 1, 58 - “SYDD
Porls P2 to P& (excluding P33) Quiput n-channel lransistor
HIGH-level inpul voliage Vie OFF. See nole 2. 0.75Vo - 135 v
HOLTYP33, AES and 0SCH Output n-channel transistor
HIGH-lavel input voltage Vi OFF 0.75¥0 - Yoo v
Ports PO, P1, PG, PO and PE Qulput n-channel transistor
HIGH-level input voliage Vina OFF. Ses note 1. 0.7¥oo - Voo v
Ports PO 1o P8 (excluding P33) and v loL = 1.6 mA . - 04 v
PC LOW-evel culput voltage oL o, = 10 mA ~ _ \5
loy = -1 mA Sea nols 3. | Voo — 1.0 - -
Ports P2, P3 {excluding P33), P6 v v
and PC HIGH-lavel output vollage oM lon = -0.1 mA. Voo — 05 - -
Seo nole 3, pb —
Vpp = 45 V,
lon = ~0.2 mA. 24 - -
Ports PO, P1, P4 and P5 HIGH-level v Ses nole 4. v
output voltage Ok
lon = —0.13 mA.
See nole 4. Voo - 135 - -
Ports P2, P3, P5 and P6, and FES
and OSC1 Schmitt-lrigger LOW-level Vi 0.25Vpp - 0.5¥po v
thrashold voltage
Ports P2, P3, F5, and P8, and RES
and OSC1 Schmitt-trigger HIGH-level Vin 0.5V - 0.75Vop v

thrashold vollage
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Rating
Parameter Symbol Condftlon Unit
min typ max
Ports P2, P3, P5 and. P8, RES and
0OSC1 Schmitt-rigger hysleresis Vuys - 0.4Vop - v
voltage
! . . V| = Vss, output n-channel
LOW-level input currenl for all inputs I iransistor OFF. 808 note 2. -1 - - pA
' Vi = 135 V, output
Ports P2 to P& {excluding P33) ’
! - "M n-channel transistor QFF, - - 5 wA
HIGH-leve! inpul current See nole 2.
Poris PO, P1 and P33, and RES and | Vi = Vop, outpul n-channe _ _ ] bA
CSC1 HIGH-level input current IH2 fransislor OFF. See nole 1.
Poris PC2, PC3, PD and PE | Vi = Voo, outpul nchannel _ - i uA
HIGH-level inpul current IH3 transistor OFF. Ses note 1.
Ports P2 to P6 cutput leak
oot T ol feakage loF1 Vi = 135 V. See nols 2. - - 5 pA
Port PC
ct?rr:nro' P1 and output leakage loFr V| = Vop. See note 2. _ _ : uA
Ports PO, P1, P4 and P5 output | Vi=Vss, Vop = 65 V. _16 _ _ A
curment with pull-up option Fo See note 4. ' m
Ceramic rescnater input frequency for - 4 - MHz
1(izntf:;amlc rasonator input stabilization trs _ - 10 ms
. ) R =22 kQ +1%,
RC oscillator input frequency fre C = 100 pF £1% 2 3 4 MHz
External RC oscillator capacitance Coxt - 100 - pF
External RC oscillator resistance Rext - 22 - kQ
Notes
1. Ports with CMOS output configuration option cannot be used as input ports.
2. Open-drain output configuralion option
3. CMOS output configuration option
4. Pull-up output configuration option
A/D converter characteristics
Voo = 451055V, V=0V, T.=-30t0 70 °C
Rating
Parameter Symbol Unlt
min typ max
Resolution Res - 6 - bits
Absolute accuracy Asps - +1 15 Isb
Linearity error Lin - 0.5 +1 Isb
AN1 to ANB analog input voltage Vinap Vss - Voo v
Low-speed conversion time lcanL - 12Bleye 256icve us
High-speed conversion time tcaon - 6dlcve 128Lcve us
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Comparator characteristics

Voo =45 t0 55V, Ves =0V, T, = =30 to 70 °C

Rating
Parameter Symbol Unit
min typ max
AN1 to ANG comparalor accuracy Aceom - 1 1.5 Isb
AN1 to ANG threshold voliage VHeM Vss - Voo v
AN1 lo ANG input vollage Vinew Vss - Voo v
Conversion time leom - - o s
Timing Characteristics
Serial input/foutput timing
fckey
texL o tory toke
Toes Y i S
| tick okl ,
810, 511 M1 — )4: j‘s(
oo |
so0, 501 ‘9 = )JF
Vo =450 55V, Vs=0V, T, =-30to 70 °C
Rating
Parameter Symbol Unit
min typ max

Instruction cycle lime loye 0.92 - 10 L
BCKO and SCKT serial dlock input cycle time tokey 09 - - us
BCKO and SCKT serial clock output cycle lime tocy 2eve - - us
SCKO and SCK7 serial clock input pulsswidih tok 04 - - ns
BCKO and SCKT serial clock output pulsewidih fokn love - - s
BCRO and SCKT serial clock output rise time lekm - - 01 us
BCKG and BEKT serial clock output fall fime oK - - o1 s
510 and SI1 serial data setup time fick 03 - - s
S0 and Sl serial data hold time ok 0.3 - - us
SC0 and SO1 serial data output delay toko - - 0.3 ns

Note

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

VIDI:?

1k}

,];SOpF

Test point
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External clock timing

Voo =451055V, Vs =0V, T, ==-3010 70 °C

Rating
Parameter Symbol Unit
min typ max
08C1 external clock inpul frequency foxt 0.4 - 4,85 MHz
OSC1 external clock LOW-level input pulsewidth featl 70 - - ns
OSC1 external clock HIGH-evel input pulsewidth texiH 70 - - ns
0OSC1 external clock inpul rise lime fexin - - kH ns
0SC1 external clock input fall time Lot - - a0 ns
Interrupt and reset timing
toH, 1t1H, tPINHY tASH
tiots it tPiNL ERSL
Vop =43t055V, Vs =0V, T, =-30i0 70 °C
Rating
Parameter Symbol Unlt
min typ . max
INTO LOW-level pulsewidth lio 2leve - - s
INTG HIGH-level pulsewidth tion 2lcye - - s
TNTT and NTZ LOW-level pulsewidth e 2eve - - us
INTT and TNT2 HIGH-level pulsewidth M 2oy - - s
PIN1 LOW-level input pulsewidih tPINL 2oy - - us
PIN1 HIGH-level input pulsewidih teinm Aeve - - ps
RES LOW-level input pulsewidth thst Jeve - - us
RES HIGH-level inpul pulsewidth thsH teve - - s
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INPUT AND OUTPUT FUNCTIONS

The LC66P408 has many multiplexed pins whose func-
tion is controlled by software. The function of each of
these pins is shown in the following table.

Name Functlon
Do/PO0
D1/Po1 Ports P00 to P03 can be addressed as either a 4-bit port or four, single-bit ports. They function as data
bus lines when memory is addressed. They also have haltmode contrel functions.
D2/Po2
Da/P03
D4/P10
Ds/e Ports P10 to P13 can be addressed as either a 4-bit porl or four, single-bit ports. They function as data
D6iP12 bus linas when memory is addressed.
D7/P13
AO/SIo/P20
1S00/P2 Ports P20 to P23 can be addressed as either a 4-bit port or four, single-bit ports. They function as
A1S00/F21 address bus inputs when memory is addressed. Port P20 also functions as a serial dala Input, P21 as
A2ISTRO/P22 a serial data oufput, P22 as a serial data clock and P23 as an interrupt request, pulsewidth measure-
ment and event counter input using timer 0.
AYVINTO/P23
A/INT1/P30 Ports P30 1o P32 can be addressed as either a 3-bit port, a 4-bit port with P33 or thres, single-bit
APOUTO/P3Y ports. They function as address bus inputs when memory is addressed. Porl P30 also funclions as an
inferrupt request input, P31 as a square-wave output from fimer 0 and P32 as a sguare-wave output
AG/POUTV/Pa2 from timer 1 and a PWM oulput
Port P33 can be addressed as either a 4-bit port with P30 o P32 or a single-bit porl. It functions as
HODPaa the hold-made contel input when P33 is LOW and the HOLD instruction is executed. The CPU restarts
whan P33 goes HIGH again. Reset signals on RES are ignored during hold maode,
A7/P40
ASP41 Porls P40 fo P43 can be addressed as either & 4-bit port, four, single-bit pors or an 8-bit port with
A9/P42 PS0 to PS3. They function as address bus inputs when memory is addressed.
A10/P43
A11/P50
A12/P51 Porls P50 to P53 can be addressed as either a 4-bit port, four, single-bil ports or an &-bit port with
P40 fo P43. Porls P50 to P52 function as address bus inputs when memoty is addressed. Port P53
A13/P52 also functions as an interrupt request input.
INT2/Ps3
81/P60
S01/Ps1 Ports P60 fo P83 can be addressed as either a 4-bit port or four, single-bit porls. Port PE0 also
functions as a serial data input, PB1 as a serial data culput, P62 as a serial dala clock and P63 as a
SCK1/Pe2 data securily conlrol input and timer 1 event counter input
DASEC/PIN1/P63
pPC2
Ports PC2 and PC3 can be addressed as either a 2-bit porl or two, single-bit ports,
PC3
AN1/PDO
AN2/PD1 Ports PDO to PD3 can be addressed as either a 4-bit port or four, single-bit ports. They also function
as analog-lo-digital converler inpuls. In addition, port PD3 also funclions as the memory program control
ANY/PD2 input.
AN4PDYPGM
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Name Function
ANS/PEC/CE Ports PEO to PEY can be addressed as either a 2-bit port or two, single-bit ports. They funcon as chip
— enable and write enable, respectively, when memory is addressed. They also lunction as analog-to-digital
ANB/PE1/OE converter inpuls.
0sC1 05C1 and OSC2 function as the extemal ceramic resonator or RC oscillator conneclions. When an
0502 external. clock is used, OSC2 is laft open.
RES When RES goes LOW while HOLD/P33 is HIGH, the CPU is resel
VPP/TEST CPU test input. Nomally connected to ground

USER OPTIONS

Oscillator Options

There are three user options for the oscillator—an exter-
nal clock, an RC oscillator and a 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.

03G1
IL

Figure 1. External clock option

osci

c.xli Flﬂﬂ

08C2

Figure 2. RC oscillator option
3] 05CH

19

,.,L cz osc2

Ceramic l
fesonator ]

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 Schmiti-trigger inputs in
both output configurations,

Qutput data

Input data

Dse
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,

Qutput data

—C
e -

' > Input data

DsB

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 watchdog timer is available to prevent program run-
away.
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PROM SPECIFICATION

Specifying Programs and Options

The user-addressable memory is 0000H to 2007H. option specification is coded using the information
Addresses 0000H to 1FFFH are for user programs, and shown in the following table.
addresses 2000H to 2007H, for option specification. The

Option
Address Data bit Parameter
0 1
oo Walchdog timer function Ne Yes
D1 Port PO lavel after reset LOW HIGH
D2 Part P1 level afler reset LOW HIGH
2000H D3 No function Set to O
D4 Cscillator RC osclllagaorclf " exiema] Ceramic resonator
D5 1o D7 | No function Set lo 0
Da Port P0G output configuration
D1 Port PO1 output configuration
Open-drain Pull-up
D2 Port P02 cutput configuraticn
D3 Port P03 oulpul configuration
2001H
D4 Port P10 output configuration
Ds Port P11 oulput configuration
Open-drain Pull-up
D6 Port P12 output configuration
D7 Port P13 cuiput configuration
Do Port P20 oufput configuration
D1 Port P21 cutput configuration
Open-drain Pull-up
b2 Port P22 output configuration
D3 Port P23 culpul configuration
2002H
b4 Port P30 output configuration
Ds Port P31 output configuralion Open-drain Putl-up
D6 Part P32 output configuration
D? No function Set to 0
Do Port P40 outpul configuration
D1 | Port P41 output configuration
Open-drain Pull-up
D2 Port P42 output configuration
D3 Port P43 output configuration
2003H
D4 Port P50 output configuration
D5 Porl P51 oulput conliguration
Open-drain Pull-up
Ds Port P52 autput conliguration
D7 Port P53 output configuration
Do Port Ps0 output configuration
D1 Port P81 output configuration
—— Open-drain Pull-up
2004H D2 Port P62 output configuration
D3 Port P83 output configuration
D4 to D7 | No function Set o O
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Optlon
Address Data bit Parameter
0 1
2005H Do to D7 | No function Selto 0
2006H DG to D7 | Neo function Setto O
Do, D1 No function Setto O
D2 Port PC2 output configuraticn
2007H Open-drain Pull-up
D3 Port PC3 output configuration
D4 to D7 | No function Set to 0
Note

Ports with CMOS output configuration cannot be used as input ports.

The assembler execute command when specifying pro-
grams and options using a Sanyo cross assembler is

LC66S.EXE.

PROM Programming

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

DASEC
gecurity
switoh

LC66P408
{DIP428)

W6EBEP308D/408D

LCE5P408
{QFPASE)

WBEEP308408Q

DASEC security switch OFF

ON OFF
diad o
DASEC security switch ON
ON  OFF
g 0|0

W66EP308Q/408Q) for the 48-pin QFP as shown in the
following figure, and a universal EPROM programmer.

DASEC

L e
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The PROM address range is 0000H to 2007H,
Addresses 2008H and above cannot be either pro-
grammed or read.

The EPROM programmer should be Intel 27128 com-
patible with Ve = 21 V. The recommended program-
mers are shown in the following table. Please contact
your nearest Sanyo representative if you intend to use an
alternative EPROM programmer,

Manutacturer Model

ADVANTEST TR4943, R4944A, R4045 or equivalent

EVABE0 or EVAB00 special-purpose

Sanyo programmers

Note

Intel is a registered trademark of Intel Corporation.
ADVANTEST is a registered trademark of
ADVANTEST Corporation,.

APPLICATION NOTES

Reset Timing

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

The EPROM programmer adapter incorporaies 2 data
security switch. When this switch is ON, data is secure,
and when OFF, the data lines are fleating and the
PROM can be programmed. Note that when the datm
lines are floating, the EPROM programmer will return
an error. This error can be ignored.

has stabilized to ensure correct operation, as shown in
the following figure.

VDD 45 V/“

Qs¢

> Jinstruction

»>10ms cyclas
— I
RES /‘ Vin

Osoillator

stabilization
time 8 instruction cycles
Program execution ADG X AD1
Open drain Option Option
Port output format
Switching period Specilied format

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

The LC66EAQ8/P408 can also be reset while in hold
mode (HOLD/P33 is LOW) as long as hold mode is
exited before RES goes HIGH again.

Reference Clock

The external circuit for a ceramic resonator is shown in
figure 6, and the recommended resonator and component

values, in the following table. The oscillator stabiliza-
tion characteristics are shown in figure 7.

05C1 Qsc2

1k
Lt
Caramic resonator

Cl1 = C2
nr nr

Figure 6. Ceramic resonator
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Capacltance
Ceramic rescnator
o] c2
33 pF 33 pF
4 MHz Murata CSA-4.00MG £10% +10%
g 33 pF 33 pF
4 MHz Kyocera KBR-4.0MS £10% £10%
4 MHz Murata CST-4.00MG with internal NA N/A
capacitor
4 MHz Kyocera KBR-4.0MES with NA N/A
infernal capacitor
VDD
____________________ Voo
{min)
---------------- ov
osc
l ters Stable oscillation

Unstable oscillation
Figure 7. Ceramic resonator stabilization time

The external circuit for an RC oscillator is shown in the
folowing figure.

0sC1 08C2

Alext
Caxt 3

The external clock input connection is OSCl. The
remaining oscillator connection, OSC2, should be left
open as shown in the following figure.

05C1 08C2
External OPEN
clock

The RC oscillator frequency is determined by the exter-
nal resistor and capacitor and has only been specified for
Rex = 2.2 k€2 and Coy = 100 pF. The frequency for other
values Of Rex and Cex can be determined from the graph
in the following figure,
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third parties.

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 hersin for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO. LTD, its affiliates,
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:
@ 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 affilates, subsidiaries and distributors or any of
their officers and employees jaintly or severally.

M 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 intellectual property rights or other rights of
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L.C66P408

Preparation Procedure

The preparation procedures shown in the following fig- Note that the QFP package should be heat-soaked for
ure for DIP and QFP packages should always be fol- 24 hours at 125 °“C immediately prior to mounting.
lowed prior to mounting the packages on the substrate.

DIP cFp
Program write/verify Program write/verity
Screaning Screening

|

Heat-soak prior to mounting

!

Mount Mount

Screening procedure

The construction of the microcontroller with a blank Note that it is not possible to perform a write test on the
built-in PRCOM makes it impossible for Sanyo to com- blank PROM, 100% yield, therefore, cannot be guaran-
pletely factory-test it before shipping. To prove reliabil- teed.

ity of the programmed devices, the screening procedure

shown in the following figure should always be fol-

lowed.

Heat-soak at 150+ 5"C for 24° hours
with power OFF,

Check program
(Vpp =505V}
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L.C66P408

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 targel memory contents together with an
order form.

When ordering either an LCS66404A 4 Kbyte or
LC66406A 6 Kbyte mask ROM device, insert a jump

command, or any similar command, to avoid executing
an address beyond the range of the target device. In
addition, write a 0 into all locations above Z007H.

A comparison of the LC66P408 characteristics with
those of the LC6640X mask ROM devices is shown in
the following table,

Parameter Symbol Conditlon LC66P408 LC6640X serles Unit
Recommended supply voltage range Voo 45 to 55 40 o 60 v
4 MHz ceramic resonator 55 3.0
Maximum halt-mode supply current IppHT 4 MHz exlemal clock 6.0 35 mA
RC oscillator 55 30
External RC oscillator capacitance Coxt 100 100 pF
Extenal AC oscillator resistance Rex 22 27 k2
Port output configuration after resat O:::.d;?nalégo ii::irfgﬁob:
have pull-up)
A breakdown of the LC66 series devices, which
includes the LC66408 and LC6640X devices, is shown
in the following table.

'Device Pins ROM capacity RAM capaclty Package type
LCB6304A/306A/308A 42 4/6/8 Kbyte ROM 512 byles DIP42S or QFP4BE
LCe6E308 42 8 Kbyte EPROM 512 byles DIC42S or QFC48
LCesP308 42 8 Kbyte PROM 512 bytes DIP428 or QFP4BE
LCe6404AMOBAMDBA 42 4/8/8 Kbyle RCM 512 byles DIP425 or QFP48E
LCa6E408 42 8 Kbyte EPROM 512 bytes DIC42S or QFC48
LCE6P408 42 8 Kbyle PROM 512 byles DIP428 or QFP48E
LC66506B/5088/512B/5168 64 6/8/12/16 Kbyle ROM 612 byles DIPB4S or QFPB4A
LCG6ES16 64 16 Kbyte EPROM 512 byles DIC84S or QFCE4
LCBEP516 64 16 Kbyte PROM 512 bytes DIP4S or QIPBAE

Sanyo ROM Services

Sanyo offers various services at nominal charges. These
include ROM writing, ROM reading, and package

stamping and screening. Contact your local Sanyo repre-
sentative for further information.
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