Ordering number:ENN3122A

CMOS IC

L C66P308

SA////WYO 4-bit Microcontroller with Built-in PROM

Overview
The LC66P308 is a 4-bit microcontroller with a built-in 8
Kbyte PROM. It is compatible with the LC663X X series
mask ROM devices, making it ideal for prototyping and
software development and testing.

The LC66P308 features 33 user-defined options compris-
ing output configuration, output level after reset, watch-
dog timer and oscillator configuration options. The output
configuration options are open-drain, open-drain with pull-
up, and CMOS. The oscillator options are ceramic resona-
tor, RC oscillator and external clock.

The LC66P308 operates from a5V supply and is available
in 42-pin DIPs and 48-pin QIPs.

Features
* 33 user-defined optionsincluding port output configura
tion, output level after reset and watchdog timer opfl @hs

* Ceramic resonator, RC oscillator or external clocl qpuon 3

* 8 Kbyte PRQM (0000H to 2007H user addre&ébl’e)

« Compatible with the LC663X X series mask' ROM
vices

* 0.92 to0 10.0 psinstruction cycle time

* 5V supply

* 42-pin DIP and 48-pin QIP

Package Dimensions

Unit:mm
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| SANWY® products described or contained herein do not have specifications that can handle
plications tlzra; require extremely high levels of reliability, such as life-support systems, aircraft’s
cdhtroiﬁysteims or other applications whose failure can be reasonably expected to result in serious
phy5|eal aﬂdfor material damage. Consult with your SANYO representative nearest you before using
any SANY@ products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LC66P308

Pin Assignment

s —
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LC66P308

Pin Description

Number
DIPA2S DIPA8E Name Description

1 44 DO0/P00

2 45 D1/PO1 Multiplexed 4-bit input/output port PO (P00 to P03) anﬂ&ERQM data bus lines

3 46 D2/P02 (DOto B3) g

4 47 D3/P03

5 48 D4/P10

6 1 D5/P11

7 2 D6/P12

8 3 D7/P13

9 4 AO0/SI0/P20

10 5 A1/S00/P21 ial input 0_\(&'3!5,7), serial output

" . AoSCROIP22 e 1 ey 0) and ﬁP.RQM address bus

12 8 A3/INTO/P23

13 9 A4/INT1/P30 y

14 10 A5/POUTO/P31 Multiplexed 3-bit inplit/output pgre: 32), in;é‘igipt request 1 (INT1), timer
outputs (POUTO ahd:POUT1)}:gnd a s linesf(A4 to A6) multiplexed single-

15 11 A6/ROUT1/P32 bit input port (P33):4nd hold-rd HOLD

16 12 HOLD/P33 <5

17 13 AT7/P40

18 14 A8/P41

24 22 A9/P42

25 23 A10/P43

19 15 VPP/TEST

20 16 VSS

21 17 OSC1

22 20

23 21

26 24

27 25

28 26

29 27

30 28

31 29 Multi_piexed 4-bit input/output port P6 (P60 to P63), serial input 1 (SI1), serial output
1 (,3013, serial clock 1 (SCK1), event counter input (PIN1) and PROM data security

32 31 cgntrdl input (DASEC)

33

34 ;\/Iultiplexed 2-bit input/output port PC (PC2 and PC3), CMPO reference voltage

35 input (VREFO0) and CMP1 to CMP3 reference voltage input (VREF1)

36

37 Multiplexed 4-bit input port PD (PDO to PD3), PROM program control input (PGM)

38 and comparator inputs (CMPO to CMP3)

39

40 5V supply

41y REO/TRA/CE Multiplexed 2-bit input port PE (PEO and PE1), 2-bit three-level input port (TRA and

S'PE1/TRB/OE TRB), PROM chip enable (CE) and output enable (OE)
NC No connection

N0.3122-3/15
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Specifications
Absolute Maximum Ratings at Ta=25’C, V gg=0V

Parameter Symbol Conditions Ratings Unit
Supply voltage Vbp -0.3t0 +7.0 \%
Ports P2 to P6 (excluding P33) input voltage Vi1 See note 1 i
Input voltage range for all inputs Vi2 See note 2
Ports P2 to P6 (excluding P33) output voltage Vo1 See note 1
Output voltage range for all outputs Vo2 See note 2
Ports PO, P1, P4 and P5 output source current -lop1
Ports P2, P3 (excluding P33), P6 and PC 4
output source current oP2
Pprts PO to P6 (excluding P33) and PC output I
sink current ON
Ports PO to P3 (excluding P33), P40 and P41 5|
total sink current ON1
E’Srrrtgnli’42, P43, P5, P6 and PC total sink SIoN2 75 mA
tF;(t);tlssESr::% zir(riﬁctzluding P33), P40 and P41 —Slop1 5| mA
cPL?rrrt:nT‘lz‘ P43, P5, P6 and PC total source Slopy 25| ma
Power dissipation (DIP42S) Pp1 600 | mw
Power dissipation (QIP48E) Pp2 See note 3 430 mw
Operating temperature range Topr -30 to +70 °’C
Storage temperature range Tstg —55 to +125 °C
Notes

1. Open-drain output configuration option
2. All output configuration options

Recommended Operating Conditions at]

Parameter Syﬁfl;ﬁl Ratings Unit
Supply voltage 5 \%
Supply voltage range 451055 \%
Hold—r_node supply voltage range for data 181055 v
retention

Electrical Characteristics a'J .51t0 5.5V, Vgg = 0V, unless otherwise noted

" Ratings .
Parameter Conditions - Unit
min typ max
4.5 8.0 mA
Reset-mode supply current AMﬁz,_gegxternal clock 6.5 11.0f mA
€ dscillator 4 8| mA
\Hz ceramic resonator 3.0 50 mA
Halt-mode supply ciirent 4MHz external clock 35 6.0 mA
RC oscillator 3.0 50 mA
Hold-mode supply curren Vpp=1.81t0 5.5V 0.01 10.0 HA
Output n-channel transistor OFF. See note 1. Vss 0.25Vpp \
Vpp=1.81t0 5.5V Vss 0.25Vpp \%
Isige Output n-channel transistor OFF. See note 1. Vgs 0.3Vpp \
Ports PE’ LQW-teyel inptitvoltage Ternary input mode. Vss 0.2Vpp \Y
Ports PE MID—Mi'é*ve‘\l'_lripL;I_ voltagg Ternary input mode. 0.4Vpp 0.6Vpp \
Ports P2 to P6 (exclidh P-;’;s)i‘HIGH-IeveI ViH1 Output n-channel transistor OFF. See note 2. 0.75Vpp 135 \
input voltage F
HOLD/P33, RES and OSC1 HIGH-level .
input voltage ViH2 Output n-channel transistor OFF 0.75Vpp Vbp \
Ports PO, P1, PC, PD and PE HIGH-level :
input voltage ViH3 Output n-channel transistor OFF. See note 1. 0.7Vpp Vbp \
Port PE HIGH-level input voltage ViHa Ternary input mode. 0.8Vpp Vbp \

Continued on next page.
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Continued from preceding page.

Ratings
Parameter Symbol Conditions - Unit
min typ max

Ports PO to P6 (excluding P33) and PC loL=1.6mA

V,
LOW-level output voltage oL IoL=10mA

Ports P2, P3 (excluding P33), P6 and PC lop=—1mA. See note 3.

V,
HIGH-level output voltage OH1 IoH=—0.1mA. See note 3.

Ports PO, P1, P4 and P5 HIGH-level output VpD=4.5V, IoH=-0.-2mA. See note 4.

v
voltage OHZ | p=—0.13mA. See note 4.

Ports PC and PD in-phase, comparator v
input voltage CMM

Port PD comparator offset voltage VOEF V|=1.0 to Vpp-1.5V

Ports P2, P3, P5 and P6, and RES and
OSC1 Schmitt-trigger LOW-level threshold ViL
voltage

Ports P2, P3, P5 and P6, and RES and
OSC1 Schmitt-trigger HIGH-level threshold
voltage

Ports P2, P3, P5 and P6, RES and OSC1
Schmitt-trigger hysteresis voltage

LOW-level input current for all inputs

Ports P2 to P6 (excluding P33) HIGH-level
input current

Ports PO, P1 and P33, and RES and OSC1
HIGH-level input current

Ports PC2, PC3, PD and PE HIGH-level
input current

Ports P2 to P6 output leakage current
Ports PO, P1 and PC output leakage
current

Ports PO, P1, P4 and P5 output current
with pull-up option

Ceramic resonator input frequency

Ceramic resonator input stabilization time 10| ms

RC oscillator input frequency

External RC oscillator capacitance

External RC oscillator resistance

Notes

2. Open-drain output configuration op ;
3. CMOS output configurattor optiofi:;
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Timing Characteristics
Serial input/output timing

tokey

tekr
tokL

SCKO, ViH1, Voui— \
K.

SCK1 Vi, VoL—

ViH1 —
SIO, s
ViLi —

teko IL‘

00, 501 oMt — >3F
VoL —

Ta=-30t0+70 °C,Vpp =4.5t055V,Vgg=0V

tick

Parameter Symbol
Instruction cycle time tcyc
SCKO and SCK1 serial clock input cycle time tckey
SCKO and SCK1 serial clock output cycle time tocy
SCKO and SCK1 serial clock input pulsewidth tokL
SCKO and SCK1 serial clock output pulsewidth tCKH
SCKO and SCK1 serial clock output rise time tCKR
SCKO and SCK1 serial clock output fall ime tCKE
SI0 and SI1 serial data setup time tick
SI0 and SI1 serial data hold time tcki
SO0 and SOL1 serial data output delay tck

Note

External clock timi

45t055V,Vgs=0V

T - Ratings ]
Parameter Symbol Conditions - Unit
min typ max

OSC1 external clock input frequency fext 0.4 4.35| MHz
OSC1 external clock LOW-level input pulsewidth fextL 70 ns
OSC1 external clock HIGH-level input pulsewidth fextH 70 ns
OSC1 external clock input rise time fextR 30| ns
OSC1 external clock input fall time fextE 30 ns

No0.3122-6/15
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Interrupt and reset timing

Ta=-30t0+70 °C,Vpp =4.5t055V,Vgg=0V

tion,

tRsL

Parameter Symbol Conditions

INTO LOW-level pulsewidth tioL

INTO HIGH-level pulsewidth tion

INT1 and INT2 LOW-level pulsewidth 1L

INT1 and INT2 HIGH-level pulsewidth tY1H

PIN1 LOW-level input pulsewidth tpINL us
PIN1 HIGH-level input pulsewidth tPINH us
RES LOW-level input pulsewidth tRsL Hs
RES HIGH-level input pulsewidth tRSH Hs
Comparator timing

Conditions - Ratings Unit
min typ max
30| ps

No0.3122-7/15
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Input and Output Functions

The LC66P308 has many multiplexed pins whose function is controlled by software. The function of each of these pins

is shown in the following table.

Name Function
DO/P0O0
D1/PO1 Ports P00 to P03 can be addressed as either a 4-bit port or four, single-bitpogts. 2I'I”u;y function as data bus
lines when memory is addressed. They also have halt-mode control functfoRs. L%vel aﬂe[ reset is set by
D2/P02 user option.
D3/P03
D4/P10
D5/P11
D6/P12
D7/P13
AO/SI0/P20 Ports P20 to P23 can be addressed as either a 4-bit p
A1/SO0/P21 bus inputs when memory is addressed. Port P20 al
output, P22 as a serial data clock and P23 as an il
A2/SCKO/P22 counter input using timer 0.
A3/INTO/P23
A4/INT1/P30 3
. Port P30,4lsé functlons as an |nterrupt
ASIPOUTO/P31 as a squiare-wave output from timer 1
A6/POUT1/P32 and a PWM output
HOLD/P33 P33 goes HIGH again. Reset
mode.
A7/P40
A8/P41 Ports P40 to P43 can bé addressed as either ‘&:#-bit port,four, single-bit ports or an 8-bit port with P50 to
A9/P42 yts when memory is"addressed.
A10/P43
A11/P50
Al12/P51
A13/P52
INT2/P53
SI1/P60
SO1/P61 Rort ad ressecf s'either a 4-bit port or four, single-bit ports. Port P60 also functions
asra serial dﬁt_ Iputs PbY as a s |af data output, P62 as a serial data clock and P63 as a data security
SCK1/P62 fiter input
DASEC/PIN1/P63
PC2/VREFO
PC3/VREF1
PDO/CMPO
PD1/CMP1 be addressed as either a 4-bit port or four, single-bit ports. They also function as
PD2/CMP3S 1n addition, port PD3 also functions as the memory program control input.
“1Ports PEG t&‘PEl can be addressed as either a 2-bit pert or two, single-bit ports. They function as chip
enable d“wrlte enable, respectively, when memory is addressed. They also function as three-level
OgClrand OSC2 function as the external ceramic resonator or RC oscillator oonnections. When an
external clock is used, OSC2 is left open.
en RES goes LOW while HOLD/P33 is HIGH, the CPU is reset.
CPU test input. Normally connected to ground.
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User Options

Oscillator Options

There are three user options for the oscillator-an external 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:..,gptions.

OSC1
L

Figure 1. External clock option

Figure 2.

Ceramic &
resonator -[

W
c2 0sc2

Output Options

There are two user options for the output configuratiol Output data
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. ” ) input data

& DSB
Figure 5. P-channel pull-up option

en-channel open-drain outputs for ports P2 to P6 have
Mvithstand voltage greater than 15 V.

Output Level After Reset Option
The output level of ports PO and P1 after a CPU reset is

The p-channel pull-up optiprjﬂfor porfs- user selectable.

resultsin an n-channel sink transk
active pull-up transistor ¢onfiguratiol
P3, P6 and PC, a CMQS configuratie

Watchdog Timer Option
A watchdog timer is available to prevent program run-
away.

No.3122-9/15
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PROM Specification

Specifying Programs and Options

The user-addressable memory is 0000H to 2007H.
Addresses 0000H to 1FFFH are for user programs, and
addresses 2000H to 2007H, for option specification.

Addresses 2008H and above can neither be programmed
or read. The option specification is coded using the in-

Address Data bit Parameter
DO Watchdog timer function
D1 Port PO level after reset
D2 Port P1 level after reset
2000H D3 No function
D4 Oscillator [54 resonator
D5 to D7 No function
DO Port POO output configuration
D1 Port PO1 output configuration
Pull-up
D2 Port P02 output configuration
D3 Port PO3 output configuration
2001H - -
D4 Port P10 output configuration
D5 Port P11 output configuration
Pull-up
D6 Port P12 output configuration
D7 Port P13 output configuration
DO Port P20 output configuration
D1 Port P21 output configuration
CMOS
D2 Port P22 output configuration
D3 Port P23 output configuration
2002H —
D4 Port P30 output conflguratlgﬁ
D5 Port P31 output configuratign Open-drain CMOS
D6 (it
D7 Setto O
DO
D1 5
F— - Open-drain Pull-up
D2 Port P42 gtitpiit config
D3 Port P43 afitput cof
2003H e =
D4
Bs O drai Pull
pen-drain ull-up
D6
D7
DO,
Open-drain CMOS
Setto O
Setto 0
Setto 0
Setto 0
v - - Open-drain CMOSs
Rﬁr:[‘_{503 output configuration
l¢5 function Setto O

The assembler aeb%mg‘gémmand when specifying programs and options using a SANY O cross assembler is LC66S.EXE.

No0.3122-10/15
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PROM Programming
The PROM can be programmed using a special adapter
board, W66EP308D/408D for the 42-pin DIP and

LC66P308
(DIP42S)

WE6EP308D/408D

DASEC
security
switch

N

S

R

mand of the EVA80@ or EVA«SS >
mer should be Intgl 2712 ible with¥ pp = 21 V.

nin the fol-

850 or EVAB00 special-purpose
Programmers

Notes

1. Intel isaregistered trademark of Intel Corporation.

2. ADVANTEST is a registered trademark of
ADVANTEST Corporation.

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

DASEC
security
switch

{DASEC security switch ON
ON OFF

o ojg

The EPROM programmer adapter incorporates a data
security switch. When this switch is ON, datais secure,
and when OFF, the datalines are floating and the PROM
can be programmed. Note that when the data lines are
floating, the EPROM programmer will return an error.
This error can beignored.
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Application Notes

Reset Timing

The reset signal on RES should be held LOW for amini- stabilized to ensure correct operation, as shown in the fol-
mum of three instruction cycles after the oscillator has lowing figure.

VDD 4.5 V}

0SsCc
> 3 instruction

>10ms cycles
RES A

Oscillator

stabilization
time 8 ingfugtion cycles
Program execution
Open drain A ptian-ananif
Port output format it Option-specified
format

After areset occurs, al 1/0 ports are reset to open-drain Capacitance
output configuration with floating outputs, except for ports
PO and P1 which both have an output level after reset op- c1 c2
tion. The output configuration of each port is then sef:Us* 33 pF 33 pE
ing the specified options during the eight instruction ey¢les +10% +10%
after RES goes HIGH. Program execution then begifisfrom
adldress 0000H. s By
The LC66E308/P308 can be reset while inshéld m — -
(HOLD/P33 is LOW). When RES goes £ @W in.hol NIA NIA
mode, HOLD/P33 must go HIGH before?ffS goes
again.

N/A N/A
Reference Clock

ters Stable oscillation
Unstable oscillation

Figure 7. Ceramic resonator stabilization time

N0.3122-12/15



LC66P308

The external circuit for an RC oscillator is shown in the The RC oscillator frequency is determined by the exter-
following figure. nal resistor and capacitor and has only been specified for
Rext = 2.2 kQ and Cext = 100 pF. The frequency for other
values of Rext and Cext can be determined from the graph

in the following figure.
0SsCi 0SC2

5

RN

N

Rext

Caxt ¢
nr

The external clock input connection is OSC1. The remain-
ing oscillator connection, OSC2, should be left open as
shown in the following figure.

{re oscillator frequency (MHz)

0SC1 08C2

External OPEN
clock

Preparation Procedure

The preparation procedures shown in the following fi
urefor DIP and QIP packages should always be fol lavved
prior to mounting the packages on the substrate. Note that

Ppiackage Should be heat-soaked for 24 hours at

Program write/verify

|

Screening

}

Heat-soak prior to mounting

}

Mount

Heat-soak at 150 + 5°C for 24*) hours
with power OFF.

Check program
(Vpp=5%05V)

Note that it is not possible to perform a write test on the
blank PROM. 100% yield, therefore, cannot be guaran-
teed.
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Ordering Information
When ordering identical mask ROM and PROM devices simultaneoudly, provide an EPROM containing the target 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 either an LC66354A 4 Kbyte or LC66356A 6 Kbyte mask ROM device, insert &jump command, or any
similar command, to avoid executing an address beyond the range of the target device. In "i’td-g_f write a0 into all
locations above 2007H. ;

A comparison of the LC66P308 characteristics with those of the LC663XX mask ROM dgvicfesisghown mﬁthf’é"fgllowing

y,

table.

Parameter Symbol Condition LC66P308
tcyc=0.92 to 10ps
Supply voltage range Vbp tcyc=3.92 to 10pus \
tcyc=1.96 to 10us
4MHz ceramic resonator
Maximum halt-mode supply current IDDHT | 4MHz external clock mA
3MHz (typ) RC oscillators
Hold-mode release hardware delay NHOLD Cycles
Hold-mode release time tHOLD ms
External RC oscillator capacitance Cext - pF
External RC oscillator resistance Rext - kQ
Timer 0 contents after reset or hold-mode FEO EEC Hex
release
) . Specified by Specified by
Port output configuration after reset user option user option

Note

table.

Device RAM capacity Package type
LC66304A/306A/308A J 512 bytes DIP42S or QIP48E
LC66354A/356A/358A "Kbytgﬁéﬁ}i 512 bytes DIP42S or QIP4SE
Lce63ssH/3s6s/358s 3/6/8 Kbyte KOM 512 bytes QIP44M
LC66 E308 8 Kbypé EPROM 512 bytes DIC42S or QIC48
LC66 P308 8 Kbyte PROM 512 bytes DIP42S or QIP48E
LC66404A/406A/408 6/8 Kbyte ROM 512 bytes DIP42S or QIP48E
LC66 E408 g'Kbyte EPROM 512 bytes DIC42S or QIC48
LC66 P408 8 Kbyte PROM 512 bytes DIP42S or QIP48E

6/8/12/16 Kbyte ROM 512 bytes DIP64S or QIP64A
6/8/12/16 Kbyte ROM 512 bytes DIP64S or QIP64E
16 Kbyte EPROM 512 bytes DIC64S or QIC64
16 Kbyte PROM 512 bytes DIP64S or QIP64E

SANYO ROM Seryices
SANYO offers various'services at nominal charges. Theseinclude ROM writing, ROM reading, and package stamping and
screening. Contact your local SANY O representative for further information.
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are con G1Ted under any of applicable local export control laws and regulations,
iUst not e exported without obtaining the export license from the authorities
ordahqe with the above law.

publlcatuf)n may be reproduced or transmitted in any form or by any means, electronic or
} mclu;fflng photocopying and recording, or any information storage or retrieval system,
ithoUt the prior written permission of SANYO Electric Co., Ltd.

B Any dnd all infosmation described or contained herein are subject to change without notice due to
product/f‘éelgnqlogy improvement, etc. When designing equipment, refer to the "Delivery Specification”
for the S‘ANYO product that you intend to use.

B |nformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not
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 June, 2001. Specifications and information herein are subject to
change without notice.
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