Ordering number: EN 33493 |

CMOS LSI

LC66E408

4-bit Microcontroller
-in EPROM

i,

Preliminary

OVERVIEW

The LC66E408 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 LC66EAOS 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 puli-up, and CMOS. The oscillator options are
ceramic resonator, RC oscillator and external clock.

The LCG6GE408 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 gonfigu-
ration, output level after reset and watchdog’ timeg:
options ‘

* Ceramic resonator, RC oscillator or ektérnal
option

* 8 Kbyte EPROM (0000H w0 2007H-user addres

¢ Compatible with the LC6640X Sefies m
devices 5

* 0.92 to 10.0 us instruction

* 5V supply

4

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
~ TOKYO OFFICE Tokyo Bldg.,1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

34

1} LCBBE408

E AlVPBE2
E] A12/FB1
E] A11/P50
E A1OVP43
24| AP42
B

22| Oscz

3082JN No.3493—1/16




LCE66E408

PACKAGE DIMENSIONS

Unit: mm
3127-DIC42S 3157-QIC48

Analog-to-
digital converter
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Pescription

! 4 Do/Poo Mullipisxed 4-bit inpuioutput port PO (P00 to PC3} and dala bus lines
2 &5 DIPOY (00 1o D9)
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LC66E408

Number
Name Description
DICAZS QIPss
3 46 D2/Po2 Multiplexed 4-bit inpulioutput port PO (P00 fo- PO3) and data bus ines
4 & DaP03 (00 o D3}
5 48 D410
6 1 D&P1 Mulliplexed 4-bit inputioutput port P1 gﬁw o P13) &nd, data, bus Hines
7 2 D&P12 (D4 1o D7)
8 8 DIP1S
) 4 AVSIP20
10 5 AVSO0/P21 Multiplexed 4-bit mpwqﬂlwl porl P2
serial output O (SO0) sefial clogk 0
11 7 AfSTKOP22 address bus lines [AD 10 A3)
12 8 AYINTO/P23
13 8 ANTIIP30
14 10 ASPOUTPS1
(HOLD}
18 0 ASPOUT1/P32
16 12 HOLDvPa3
17 13 ATIP4O
18 14 As/P41
2¢ 2 ASIPa2
25 23 AOPSS
18 15 VPRITEST
20 16 '
21 17 ¢4
Extarnal’ osdillator connections
p” :
2
28
2z Muttiplaxed d-bit inputioutput porl P5 (P50 %o P53), intemupl request 2
o8 (INT2) and addrass bus lines (A11 to A13)
-
30

@«

R

DASEC/PIN1/PS3

Multiplaxed 4-bil inputioutput porl P6 (P60 1o P83}, serial input 1 (SI1),
serial oulput 1 (SO1), saral cock 1 (SCK1), even! counler input (PIN1) and
data security control input {DASEC)

PC2
2-bit inputoutput port PC
PC3
AN1/PDO
] AN2/PD1 Multiplexed 4-bit input port PO (PDO to PD3), PROM program control input

8 57 ANIPD? (PGM) and analog-to-digital converler inputs {AN1 to ANA)
39 38 AN4PDIPGN
0 39 VDD 6 V oupply
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LC66E408

Number
Neme Description
DIC428 QP48
41 40 ANG/PEORCE Muliploxed 2l Inpul port PE (PED © PE1), PROM chip enable (GF) end
© 41 ANGPE 1D output enable (OF), and analog-to-digital converter inpuls (ANS and ANE)
& 18, 18, 30, .

- @2 4 NC No connection

SPECIFICATIONS

Absolute Maximum Ratings

Parametor
Supply voliage range
Ports P2 1o P§ (excluding P33) input vohage range.
Ses nola 1.
Input voltage range for all inpuls. See nole 2. v
Ports P2 to P (excluding P33} outpul voltags ranga, v
Seo note 1. ‘
Output voltage range for all outpus. See nots 2 v
Porls PO, Pi, P4 and P5 outpul source curment mA
Porls P2, P4 {excluding P33), P6 and PC cutput source mA
curren
Porls PO 1o P5 {excluding P33) and PC oulput sink mA
current
Ports PO io P3 {excluding P33), P4D and P41 tolal sk mA
current 3
Porls P42, P43, P5, P6 and PC total sink cumphl, 75 mA
Porls PO 1o P3 (excluding P33), P40 and P4 25
mA
sCUMe cuiment
Pots P42, P43, P5, P6 and PC fotal 4 25 mA
Power dissipation {DIP423) 600 mW
Power dissipation {QIP48) 430 mw
Operating lemperalure range’ 10 fo 40 *C
Sorage amperalure rage -85 10 125 g
Symbol Rating Unit
Voo 50 v
Supply vokage fange Voo 45 to 6.5 v
Hold-moda supply vollagé“mnge for data relenlion Voo 18 1o 5.6 v
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LCE6E408

Electrical Characteristics
Voo =45t 55V, Vss =0 V, T, = 10 to 40 'C unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
4 MHz coramic resonakor
Supply cument Ipo 4 MHz axtemal clock
RC oscillator
4 MHz ceramic resonator
Hali-mode supply cument {poHT 4 MHz extema dock
RC oscillator
Hold-mode supply curment Ipomo Vop= 181065V
Pors P2, P3 {exdluding P33), P5 ,
and P, RES and OSCH LOW-evel Vi 8‘;‘,‘:’“‘89":“::‘:"'1 transisior
inpul voltage ' '
HOLDVP33 LOW-lavel inpul voltage Viz Voo = 181 55V
Ports PO, Pi, P4, PC, PD and PE, v Output n-channel drgnsisior oV
and TEST LOW-level inpu! vollage L3 Y00
Porls P2 1o P& {excluding P33)
HIGHovel input voliage Vi 18 v
HOLVPas, RES and OSCH v v v
HiGH-evel inpu! vollags 2 0D
Ports PO, P1, PC, PD and PE y v '
HiGH-eve! inpul vollage oo
Ports PO to P& {excluding P33) and - - 04 v
PC LOWHevel output voltage R R 5
Vop - 1.0 - -
Ports P2, P3 {excluding P33), P8 v
and PC HIGH-evel output voltage Voo - 05 - -
24 - -
Ports Po, P1, P4 and P5 HIGH v
outpul voltage CF
Voo ~ 1.36 - -
0.25V00 - 0.5Vpp ¥
0.5Vop - 0.75V o v
- 0.1Voo - i)
i Vi = Vgs, outpul nchannal - _
n transisior OFF. Sea nole 2. - bA
e A Vi = 135 V, output
i (gjfe”:f‘g Pa3) bt echamne! ransisior OFF, - - 5 sA
See note 1.
Ports PO, P1 and P33, and RES and | Vi = Vop, output n<hannel _ i
0SC1 HiGH-evel inpul cument e Wensistor OFF. See nole 1. - KA
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LC66E408

Rating
Parameter Symbol Condltion - = Unit
max
Porls P2, P3, PD and PE HiGH-evel " Vi = Voo, output n-channel _ _ :
input curment transistor OFF. See note 1.
Porls P2 to PS outpul leakage o Vi = 135 V. Soo nots 2
current
Poris PO, P1 and PC oulput leakage lofr2 Vi = Voo, Se0 noke 2

current

Ports PO, P1, P4 and P5 oulpul | Vi = Ves, Voo = 5.6 V.
cument with pull-up option Fo See nols 4. '

Ceramic resonator input frequancy for

Coramic resonator input stabifization

time lces ms
RC osciflator input frequency tho Re MHz
Extomal RC osclilator capaditance Cat pF
Bxiemal RC oscillalor resistance Red k2
Notes
1. Poris with CMOS output configuration option
2. Open-drain output configuration option
3. CMOS output configuration option
4. Pull-up ountput configuration option
A/D converter characteristics
Voo =45t055V, Vs =0V, T,
Parameter Unit
Resolution - 6 - bits
Absolule aocuracy - 11 5 Isb
Unearity ermor - 05 1 lsb
Yss - Voo v
- 128icye 256lcyc Ks
- Bdlove 128tcve ps
Rating
Unlt
min typ max
10-ANs i cHr Acecm - +1 %15 Isb
AN bAN&thmshow vphagé VHem Vss - Voo v
it iﬂg‘é Viken Ves - Voo v
toem - - ko] us
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LC6EE408

Timing Characteristics

Serlal Input/output timing

loxey
fon,
BTRO, Ving, Yo — N\
BOKI  VinVou™
ViHt o %
80,81 T P

Voo =450 55V, Vs=0V, T, =10 to 40 'C

Parametsr

c
=)

Instruction cycls time

TR0 and SCKT serial clock input cycla time

SCRO and SCKT serial clock oulput cycle time

CRO and BCKT serial clock inpul pulsewidth

BTKG and BCKT serial clock output pulsewidt

BTKO and SCKT serial clock output rise lime | 0.1

SCKG and S5CKT serial clock output fal ti 0.1

SI0 and 511 sorial data setup tme

SI0 and Sl serial data hold time

0.3

EF|B|(BE|B|E|E|F|%|E|E
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LCEBE408

External clock timing

Voo =450 55V, V=0V, T,=1010 40 °C
Paumeter Unit
0SC1 external elock input frequency MHz
0SC1 external clock LOW-lavel Input pulsewidth ns
05C1 extenal clock HIGH-ave! input pulsewidth
08Ct exiemal clock input rise time
0OSC1 external ¢lock inpul fall time ns
interrupt and reset timing
Voo =45 t0 55V, V
Rating
Unit
min typ max
2eve - - ps
2leye - - us
2iove - - 1
Aove - - ns
2oye - - ps
2eve - - Ms
oy - - Hs
3tove - - ps
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LC66EA408

INPUT AND OUTPUT FUNCTIONS

The LCS6EAQS 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 Functlon
DW/P0O
DV/PO Ports POO 1o P03 can be addrassed as either a 4-bit po;t dr Tour, si
unction as dala bus lines when memory is eddressed. Th
D2/Po2 {unclions.
Dy/PO3
D4/P10
pa/Pit Ports P10 lo P13 can be addressed as sfihér a 4-bit porl
D&/P12 funclion as data bus lines when memary j§ addresse
D7/P13
AOSIO/P20 2
Ports P20 to P23 can be add;essed agsither & dbit port orfaur, single-bit ports. They
A1/S00/P21 function as address bus mpufs wh i gﬁressed Poft P20 also funclions as &
ASTRGIP22 seria) data input, P21 gé & sorial 4 tp B2 as a, atfal dala clock and P23 as an
inlerrupl reques, pulsamdlh meagiire éavanl cqunlor input using timer 0.
AVINTO/P23 h
A/NTI/P30 Ports P30 1o P32 can be as either E§ aASn por, & 4-bit port with P33 or three,
ASPOUTOPO1 single-bit ports,» They Iunchon mdmss bus mpu!s when memory is eddressed. Port P30
also tunchor}s as an t request input,; P31 as @ square-wave output from ltimer O and
A&POUT1/P32 : i ghd a PWM output.
! X eithes ‘a7 4-bit port with P30 to P32 or a single-bit port. Il
oG id-mode control sinpdt when P33 is LOW and the HOLD instruction is
OLOP33 wher Pﬁa goas HIGH again. Reset signals on RES are ignored
OW anlyﬂmg whan nol in hold mede.
ATIP40
AbiPa1 P43 can'be addressed Bs either a 4-bit port, four, single-bit poris or an B-bit
A9/P42 They function as address bus inputs when memory is addressed.
AlOP43
ANPS0
A12/P51 lo P53 can be addressed as either a 4-bit por, four, single-bit ports or an 8-bit
‘__L,iﬁgv P40 1o P43, Ports P50 to P82 function as address bus inputs when memory is
rassed. Port P53 also funclions as an intemupt requast input,
Ports P80 to P63 can be addressed as either a 4-bit port or four, single-bit pors. Porl P60
also funcions as & serial data inpul, P61 as a serie] data outpul, P62 as a serial dala clock
and P63 as a dala security control input and timer 1 event counter inpul.
Ports PC2 and PC3 can be addressed as either a 2-bit port or two, single-bil ports.
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LC66E408

Table 1, Pin functions—continued

Name 1o Functlon
ANVPDO
AN2/PD1 Ports PDO ko PD3 can be addressed as either a 4-bit porl or four, single-bil ports. They also
1 function as analog-lo-digilal convertar inputs. ln addition, porl PD3, also functions as the
ANYPD2 mamory program control input
AN4/PDYPGM : E
ANS/PEOCE Ports PEO o PEY can be addressed as either a 2-bit psrt:br two,:ingle-bil“porls™They
} function as chip enable and wiits enable, respectively, s&¥han me .
ANS/PE1OE function as analog-to-digital converlsr inputs.

0sc1 | OSC1 and OSC2 funclion as the exismal oerav;ff‘_{fesonalo
0SC2 0 When an external ciock is used, OSC2 is Ifnigpan.
RES I

YPPRTEST |

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 extern:
clock, RC oscillator and ceramic resonator options are
shown in figures 1, 2 and 3, respectively. Note’ the
Schmit-trigger inputs for both the external clock”

RC oscillator options,

Output data

Input data

Figure 4. N-channel open-drain option

The p—channel pull-up option for ports PO, P1, P4 and
P5 results in an n-channel sink transistor with a p-chan-
el, active pull-up transistor configuration, and for ports
P2, P3, P6 and PC, a CMOS configuration.

I_G-—-——— Ounput dats
e <

D— Input data

Dsa

Figure 5. P-channel pull-up option

The n-channel open-drain outputs for poris 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.

. Cefamic resonator option

Output Options:

There are two user options for the output configuration
of each port—n-channel open-drain and p-channel, A watchdop timer is available to prevent program run-
active pull-up, shown in figures 4 and 5, respectively. away.

Watchdog Timer Option
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LC66E408

EPROM 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 table 2.
addresses 2000H to 2007H, for option specification. The

Table 2. User options

Address Data bt Parameler
Do Wailchdog timer function
(1] Port PO level after resal
D2 Port P1 lovel after reset
20004 D3 No funciion
D4 Oscillator Ceramic resonalor
D5 1o D7 | No function
Do Port P00 oulput configurafion
D1 Pont P01 output configuration
Pull-up
D2 Pory P02 oulput configuration
D3 Port P03 cutpul conlfiguration
2001H
D4 Port P10 oulput configuration
D5 Port P11 outpul cenfigurath
- Open-drain Pull-up
D6 Port P12 oulput configuration
o7 Port P13 outpul configuration
Port P20 output Sonfiguration,
Open-drain CMOS
2002H
Open-drain CMOS
Sel b 0
Open-drain Pull-up
put conliguralion
Po 0 outpu! configuration
Pcﬂ P51 outpul configuration
e Cpen-rain Pull-up
Port P52 outpul configuration
Port P53 cutpul configuration
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LCE66E408

Table 2, User options—continued

Address Data blt

Parameler

Option

Do Porl P80 output configuration
M Port P61 output configuration
CMOS
2004H D2 Porl P82 oulput configuration
D3 Port P53 oulpul conliguration
D4 to D7 | No function
20054 DO 1o D7 | No function
2008H DO 1o D7 | No lunction
Do, Dy No function
b2 Port PC2 cutpul configuration
200TH CMOS
D3 Port PC3 output configuration
D4 o D7 | No function

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

LC665.EXE.
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LC66E408

EPROM Programming

The EPROM can be programmed using a special adapter W6EGEP308Q/408Q for the 48-pin QIP, as shown in
board, W6GEP308D/408D for the 42-pin DIC and figure 6, and a universal EPROM programmer.

LC55E408
(DIP42S)

WEEEP3080V4080

security switch as shown in figure 6. When this switch
is ON, data is secure, and when OFF, the data lines are
our néarest Sanyo repre- floating and the EPROM can be programmed. Note that
dlternative EPROM when the data lines are floating, the EPROM program-
‘ mer will return an error. This error can be ignored.

1. Intel is a registéred trademark of Intel Corporation.
2. Advantest is a registered trademark of
ADVANTEST Corporation.
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LCE6E40B

APPLICATION NOTES

Reset Timing

The reset signal on RES should be held LOW for a bas stabilized to ensure correct operation, as shown in
minimum of three instruction cycles after the oscillator figure 7.

VDD 45 v/|t

0sC
[ > Jinstnuction
>10ms cycles
I
RES J
Oncilalor
stabiization
time
Program axecution
Pod format Open draln Option
Specified tormal
After a reset occurs, all /O ports are reset 0 opcmﬂrmn ~ . Recommended caramic resonators
output configuration with floating outputs, excé TR e
¥ E Capaciiance
ports PO and P1 which both have an Outpl“. Jevel Ceramic resonator
reset option. The output configuration of £ach p ¢ c2
then set using the i tions d
g the specified op uring 4 ¥z Murala CSA.00MG WpF 3 pF
£10% 10%
33 pF 33 pF
MHz Kyocera KBR-4.0MS +10% +10%
4 MHz Murata CST-4.00MG with intema!
capachlor N/A WA
4 MHz Kyccora KBR-4.0MES with
intemal capacitor NA NiA

tablhzauon character-

.

ters Stable caclllation
Unslable qocill-ation

Figure 9. Ceramic resonator siabilization time

Figure 8. Ceramic¢ resonator

No.3493—14/16



LC66E408

The external circuit for an RC oscillator is shown in The RC oscillator frequency is determined by the exter-

figure 10. nal resistor and capacitor and has only been specified for
R = 2.2 k2 and C. = 100 pF. The frequency for other
values of R.x and C. can be determined from the graph
in figure 12.

0SC1 0502

Rt

Coant

Figure 10. RC oscillator

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

0801 0SC2
Exiemal CPEN
clock

Figure 11. External clock connection .

ORDERING INFORMATION

When ordering identical mask ROM and'PROM device
simultaneously, provide an EPROM mmmmng- e tar
get memory contents together with separate .
for each of the mask ROM an( ROM,,v

commahd. or any similar command, to avoid executing
ana&dress beyond the range of the target device. In
addition, write a 0 into all locations above 2007H.

A comparison of the LC66E40R characteristics with
those of the LC6640X mask ROM devices is shown in
table 4.

Condltion LCe6E408 LC5540X eerios Unlt
45 b 55 40 1o 6.0 v

4 MHz ceramic resonator 65 30
4 MHz external clock 6.0 a5 mA

RC cscillator 55 a0
100 100 PF
2.2 27 kQ

; & Open-drain
Port output configuraion fer reset (Zosoanhiv? ?:Ps:fiﬁ::ﬁ;y
pull-up)
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LC66E408

A breakdown of the LC66 series devices, which
includes the LC66EA408 and LC6640X devices, is shown
in table 5.

Table 5.

LCE6 series davices

Device Pins ROM cepactty RAM capacity _ Package type

LCSBI0LAS06AI08A P 4168 Kbyle ROM 512 bylas DIP42S o QIP48
LC56E08 @ 8 Kbyl EPROM 512 byles

LC6P308 42 8 Kbyte PROM 512 bytas

LC56404M40BA408A i 4858 Kbyla ROM

LCBE408 ' 42 8 Kbyte EPROM

LCB6P408 42 8 Kbyle PROM ' DIPé2S 41 QIP4s
LCBB508R/508B/5128/5168 64 /12116 Kbyle ROM Q}Peas or QIPG4
LCS6ES516 84 16 Kbyls EPROM

LCAEP516 64 16 Kbyls PROM DIPB4S or QIP64

tlear power control systems, vehicles, disaster/crime-prevention equipment and
hich may directly or indirectly cause injury, death or property loss.

.ﬁi:wy products described or contained herein for an above-mentioned use shall:
esponsibility and indemnify and defend SANYO ELECTRIC CO, LTD,, its affilates,
and distributors and all their officers and employees, iointly and several!y, against any

ga= |0n on SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of
hmr officers and employees [ointly ar severally.

| Informat|0n {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed 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,
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