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LC66P516

4-bit Microcontroller with Built-in PROM

OVERVIEW

PINOUTS

The LC66P516 is a 4-bit microcontroller with a built-in
16 Kbyte PROM. It is compatible with the LC665XX
series mask ROM devices, making it ideal for prototyp-
ing and software development and testing.

The LC66P516 features 56 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 p-channel open-drain with pull-down.
The oscillator options are ceramic resonator, RC oscil-
Iator and external clock.

The LC66P516 operates from a 5 V supply and is
available in 64-pin DIPs and 64-pin QIPs,

FEATURES

* 56 user-defined options including port output con-
figuration, output level after reset and watchdog timer
options

* Ceramic resonator, RC oscillator or external clock
option

¢ 16 Kbyte PROM (0000H to 3FFF user addressable)

* Compatible with the LC665XX series mask ROM

devices

0.92 to 10.0 ps instruction cycle time

5 'V supply

64-pin DIP and 64-pin QIP
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PACKAGE DIMENSIONS
Unit: mm
3071-DIP64S

0.95——' I—- l.'.).48—-j . 1.78

3159-QIP64E

17.2 140
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BLOCK DIAGRAM
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PIN DESCRIPTION
Number
Name Deseription
DIP64S QIPG4E
1 67 AUSIo/P20
2 58 ASQUP21 Muttiplexed 4-bit input/output port P2 {P20 to P23), serial input 0 (SI0),
serial output O (SO0}, serial clock 0 {SCKO), interrupt request @ {INTO} and
L] 59 A2/SCRO/P22 PROM address bus lines (AD to A3)
4 60 AYINTO/P23
5 61 A4INTI/P20
6 62 ASPOUTH/PI Mulliploxed 4-bit inputioutput port P3 {P30 o P33}, interrupt request 1
(INT1), timer oulputs (POUT) and POUT1}, hold-mode conlrel input (FOLT)
7 63 ASPOUT1/P32 and PROM address bus lines (A4 lo A6)
8 64 HOLB/Pa3
9 1 A7P40
10 2 AP Multivlexed 4-bit inputioutput port P4 (P40 to P43) and PROM address bus
1 3 AQ/Paz lines (A7 to A10)
12 4 A10/P43
13 5 AN/PS0
14 6 A12/PS1 Multiplexed 4-bit inputioutput port P (P50 to P53) and PROM address bus
15 7 A13/P52 lines (A11 o A13)
16 8 P53
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Number
Name Description
DIP&4S QIPG4E
17 8 SI/Pe0
18 10 So1/Pet Multiplexed 4-bit inpulioutput port P8 (P60 to PB3), serial inpul 1 (SM1),
19 1" SCKT/Pe2 serial oulput 1 (SO1), sanial clock 1 (SCK1) and event counter input (PIN1)
20 12 PIN1/P63
21 13 P70
22 14 P
4-bit output porl P7 (P70 to F73)
23 15 P72
24 16 P73
25 17 Pgo
26 18 Pa1
4-bit output port P8 (P80 to P83}
27 19 P82
28 20 P83
29 21 INTZ/Pa0
% & INTa/Pa1 Muliiplexed 4-bit inputioutput port P9 (P90 to P93) and interrupt requests
a7 29 INTS/P93
30 22 VPP/TEST CPU test input
3 23 Vss Ground
32 24 0SCy
Exiemal oscillator connections
33 25 0sC2
4 26 RES Resel input
38 30 PAO
39 3 PA1
4-bit oulput port PA (PAD to PA3)
40 32 PA2
41 33 PA3
42 34 PBO
43 35 PB1
4-bit oulput port PB {PBO to PB3)
44 36 PB2
45 a7 PB3
45 38 FCo
47 a9 PC1 Multiplexed 4-bit inputioutput port PC {PCO to PC3), comparator 0 reference
vollage input (VREFO) and comparators 1, 2 and 3 reference voltage inpul
48 40 VREFo/PC2 (VREF1)
49 41 VREF1/PC3
50 42 CMPO/PDO
5t - CMPYPD! Multplexed 4-bit input port PD (PDO to P3), comparalor inputs (CMPO o
52 44 PRS/CMP2/PD2 CMP3) and PROM program control inputs {PRS and FGM).
53 45 FGM/CMP/PDA
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Number
Name Description
DIP64S QIPSAE
54 46 CE/TRAPED Mutiplexed 2:it input port PE (PEO o PEI), femary inputs (TRA and
55 47 BETRR/PE1 | TRB), PROM chip enable (CE} and oulput enable (CE)
56 48 Do/Poo
57 49 ki Multiplexed 4-bit inputioutput port PO (P00 to PO3) and PROM dala bus
&8 50 D22 lines (DO to D3)
59 51 Da/P03
60 52 D4/P1D
61 s DePI Multiplexed 4-bit inputioutput port P1 (P10 to P13) and PROM data bus
62 54 D&/P12 linas (D4 to D7)
83 55 D7/P13
64 56 VoD § V supply
SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Rating Unilt
Supply voltage range Voo =03t 70 v
.| Ports P2, P3 (excluding P33) and P& input voltage range. Vis 03 to 150 v
See note 1.
input voltage range for & inputs. See nole 2. Via ' -0.2 fo Vpp + 0.3 v
Ports P2, P3 (excluding P33), P6, P7 and PA output
vollage range. See nole 1. Vor 03 o 150 v
Quiput vollage range for all outpuls. See note 2. Vo2 -0.3 lo Vpp + 0.3 v
Ports PO fo P8 (excluding P33), P8, P and PC oulput
sink current lows 4 mA
Ports P7, PA and PB output sink current lona 20 mA
Ports PO, P1, P4, P5, P7, PA and PB output source
cument ~lop 2 mA
Ports P2, P3 (excludig P33}, P8, P8, P9 and PC outpul
source curment —lor2 4 mA
Ports P2 to P8 {excluding P33} tola! sink current Elon 75 mA
Ports PO, P1 and P9 to PC lofal sink current Elong 79 mA
Ports P2 1o P8 {axcluding P33) total source curment ~Zlopy 2 mA
Ports PO, P1 and P9 to PC fotal source current —Tlor: 25 mA
Power dissipation (DIP848) Ppy ‘ 600 mwW
Power dissipation (QIF64E) Ppz 430 mw
Operating temperatura range Topr —30 1o 70 °C
Storage lemperature range Tay —55 1o 125 °C

Notes
1. Open-drain output configuration option
2. Al output configuration options

3. Heat-soak the QIP package before mounting. Do not immerse the package in the solder dip tank when mounting
the QIP on the substrate, and avoid prolonged contact with the solder.
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Recommended Operating Conditions

T.=25°C, Vs =0 V

Parameter ~ Symbol Rating Unlt
Supply voltage Voo 5 v
Supply voltage range Voo 45 1o &5 v
Hold-mode supply voltage range for data retention Voo 18 o 55 v
Electrical Characteristics
Voo =45 t0 55V, Vss = 0V, T, = =30 to 70 °C unless otherwise noted
Rating
Parameler Symbel Condltion Unlt
min typ max
4 MHz ceramic resonalor - 4.5 8.0
Supply current Iop 4 MHz extemal clock - 6.5 11.0 mA
RC oscillator - 4.0 8.0
4 MHz ceramic resonator - 30 5.0
Halt-mode supply current IppHT 4 MHz extemal clock - 35 6.0 ma
RC oscillator - 3.0 50
Hold-mode supply current looHp Vop=1810 55V - 0.01 10.0 BA
Porls P2, P3 (excluding P33), P8 .
and P9, RES and 0SC1 LOW-level Vi Opiut nhannel vansister Ve - 0.25Vop v
input voltage ' .
HOLTVP33 LOW-level input voltage Vi Voo =18k 65V Vss - 025V v
Ports PO, P1, P4, PS, PC, PO and - . '
PE, and TEST LOW-level input Viis Quiput n-channel transistor Vss - 0.3Vop v
OFF. See note 1.
voltage
Port PE LOW-level input vollage Vi Ternary input levels Vss - 0.2Vpp v
Port PE MID-lavel input voltage Vim Temary input levels 0.4Vpp - 0.6Vpp b)
Porls P2, P3 {excluding P33) and P§ Outpul n-channel transistor _
HIGH-leve! inpul vollage Vin OFF. See notes 1 and 2. 0.78¥00 135 v
HOLD/Ps3, Pg, AES and OSCI v Quiput n-channel iransisior 075V _ v v
HiGH-teve! input voliage 1he OFF. See nola 1. +YoD oD
Poris PO, P1, P4, P5, PC, PD and v Qutput n-channel transistor 07V _ v Y
PE HIGH-level input voltage I3 OFF. Ses nolo 1. »¥DD oo
Port PE HIGH-level input voliage ViHe Ternary input levels 0.8Vpp - Voo v
Ports PO to P& (excluding P33), P8
(CMOS), P9 and PG LOW-lavel VoLt loo = 1.6 mA - - 0.4 v
output voltage
Ports P7, PA and PB LOW-level _
output voltage VoLa lor = 10 mA - - 1.5 v
Ports P2, P3 (excluding P33), s, low = —1 mA. See nole 3. | Vop - 10 - .
P8, P9 and PC HIGH-level outpul Voni _ Vv
voltage !ge"a hnc;g'g_mk Vop - 05 - -
low = =200 A\ 24 - -
Porls PO, P1, P4, PS, P7, PA and Ve Vo = 45 V. See nole 4. v
PB HIGH-level oulput voltage Ohz _
low = 180 A, Voo — 135 _ _
See nole 4. oo =

No. 3114—6/19




LC66P516

Rating
Parameter Symbol Conditlon Undt
min typ max
Ports PD, PC2 and PC3 comparator _ _
input voltage range Vo 10 Voo - 15 v
Port PD comparator offset voltage Vore Vi=10loVo—-15YV - +50 +300 my
Ports P2, P3, P6 and P9, and RES
and OSC1 Schmiti-irigger LOW-level Vi 0.25Vpp - 0.5Vop v
threshold voltage
Ports P2, P3, PG and P9, and RES
and OSC1 Schmill-trigger HIGH-lovel Vin 0.5Vpp - 0.75Vno v
threshold voltage
Ports P2, P3, P8 and Pg, RES and
0SC1 Schmilt-ligger hysteresis Vhys - 0.1Vpp - v
vollage
Ports PC2, PC3, PD and PE | Vi = Vss, output n-channel 10 _ _ HA
LOW-level input current i fransistor OFF. Sea nole 2. ’
LOW-level input current for all other | Vi = Vsg, oulput n-channel 10 _ _ 1A
inputs 2 transistor OFF, See note 2. .
. Vi = 135 V, outpul n-chan-
Ports P2, P3 (excluding P33) and P6 I ;
. . i nel lransistor OFF. - - 5.0 pA
HIGH-level input current Seo noles | and 2.
Potts PO, P1, P33, P4, P5, Py, PC Vi = Vpp, output nchannel
{excluding PC2 and PC3), RES and lHz transistor QFF. - - 1.0 pA
0O8C1 HIGH-level inpul current Ses noles 1 and 2.
Vi = Voo, outpul n-channel
Ports PC2, PC3, PD and PE .
et ! liHa transistor OFF. - - 1.0 pA
HIGH-leve! input current Ses notes 1 and 2.
Vi = 135 V, oulput n-chan-
Perts P2, P3, P6, P7 and PA oulput :
leakage eurrent lorri gei ransistor OFF. - - 5.0 pA
ee note 2.
Ports PO, P1, P4, P5, P9, PB and A Vi = Vpo, outpul n-channal _ _ 10
PC oulput leakage current OFF2 transistor OFF, See nole 2. ’ KA
Vi = Vss, output pchannel
Port P8 oulput leakage current lorra vansistor OFF. See note 2. -1.0 - - HA
Vi=Vg, Vop =55V,
Porls PO, P1, P4, PS5, P7, PA and .
o : ) oulput n-channel transistor -1.6 - - mA
PB outpul cument with pull-up option OFF. Seo nole 4.
Ceramic resonator input frequency for 4 MHz rasonater - 4.0 - MHz
'Ci:l:reamm resonater inpul slabilization lors 4 MHz resonalor _ - 10 ms
. . Rext = 22 kG £1%,
RC oscillator input frequency fext Coa = 100 pF £5% 2 3 4 MHz
Extemal RC oscillator capacitance Cext - 100 - pF
Extemal RC oscillator resistance Faxt - 22 - kQ
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
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Timing Characteristics

Serial input/output timing

tokey
tekm
ten ok GKF
BCRB, Vi Vo —" T\ 7
SCK1  ¥iLuVou y e
. ticx tek ,
510, S11 "JI’::: );|§ ;L(
— oo
800, SO1 v\?(;'l_‘ = )qI:r—
Voo =450 55V, Vs =0V, T, = -30 to 70 °C
Rating
Parameter Symbo! Unit
min typ max

Instruction cycla lime leve 0.92 - 10 ys
BCKD and SCKT serial clock input cyola time lokey 09 - - us
SCKO and 5CK1 serial clock output cycle fime tocy Zove - - us
SCKD and BCK1 serial clock input pulsewidth ot 04 - - ns
SCKO and SCK1 serial clock output pulsewidth loKH feve - - us
SCRO and SCK1 serial clock output rise tima lokn - - 01 us
BCKO and SCKT serial clock output fall (ime loxr - - 0.1 s
SI0 and SI1 serial data setup tme tick 0.3 - - Hs
SI0 and 811 serial data hold time tow 0.3 - - ns
S00 and SO1 serial data outpul delay leko - - 0.3 ps

Note

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

Voo

Test point
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6

External clock timing

otH

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

Reating
Parameter Symbol Unlt
min typ max
OSC1 extema clock input frequancy foxt 0.4 - 4.95 MHz
0SC1 external clock LOW-lavel input pulsewidth tontt, 70 - - ns
03C1 external clock HIGH-leve! inpul pulsewidih Lenth 70 - - ns
0SC1 external clogk inpul rise time tath - - a0 ns
0SC1 external clock input fall lime taF - - 30 ng
Interrupt and reset timing
tasL
Voo =450 55V, Vss =0V, T. = =30 to 70 °C
*Rating
Parameter Symbol Unit
: min typ max
INTO LOW-level pulsewidth tioL 2leve - - M8
INTO HIGH-level pulsewidth tion 2teve - - us
TNT1 to TNT4 and INTS LOW-lavel pulsewidth tiL 2eve - - s
INTT to TNTZ and INTS HIGH-level pulsewidth tim 2leve - - ps
PiN1 LOW-lave! inpul pulsewidth temL 2teve - - s
PIN1 HiGH-level input pulsewidth tpiNH 2leve - - ps
RES LOW-level input pulsewidth tRst 3love - - s
RES HIGH-love! Input pulsewidth lasH Meve - - Hs
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Comparator output timing

Voo =45 t0 55V, Vs =

Vin
VorF

VReF
Vin

VorFF

Comparator
output data

The

0V, T.=-301t 70 °C

Parameter

Rating
Symbol Conditlon Unlt
min typ max

Port PO comparalor response time

lns - - a0 ms

INPUT AND OUTPUT FUNCTIONS

The LC66P516 has many multiplexed pins whose func-
tion is controlled by software. The function of each of
these pins is shown in the following table,

Table 1. Pin functions

Name Functlon
DO/P00
D/Po1 Porls POD to P03 can be addressed as either a 4-bil porl or four, single-bit porls, They function as data
bus fnas when memory is addressed. They also have haltmode control functions. Level after resat is
Da/Po2 sel by user option.
Da/Po3
D4/P10
D3PI Ports P10 to P13 can be addressed as either a 4-bit port or four, single-bit ports. They function as data
D&/P12 bus lines when memory is addressed. Level affer reset is set by ussr option,
D7/P13
AQ/SIUP20
" AISO0P2] Porls P20 to P23 can be addressed as either a 4-bit port or four, single-bit ports, They funclion as
address bus inpuls when memory is addressed. Port P20 alse funclions as a serial daia input, P21 as
AoSEROIP22 a serial dala oulpul, P22 as a serial dala clock and P23 as an intemupt request, pulsewidth
measuremenl and even! counler input using timer 0. :
AYVINTO/P23
AM/NT1/P30 Ports P30 to P32 can be addressed as either a S-bit port, a 4-bil port with P33 or thres, single-bi
ASIPOUTOP31 ports, They function as address bus inpuls when memory is addressed. Port P30 also funclions as an
interrupt request input, P31 as a square-wave oulput fom timer 0, and P32 as & squars-wave output
AB/POUT /P32 and a PWM output from timer 1,
Porl P33 can be addressed as either a 4-bit port with P30 1o P32 or a single-bit port. It funclions as
HOUD/Pas the hold-mode control input when P33 is LOW and the HOLD instruction is executed. The CPU restarts
when P33 goss HIGH again. Reset signals are ignored whenever HOLD/P33 is LOW, including when not
in hold mode.
AtP40
ABPa1 Ports P40 lo P43 can be addressed as efther a 4-bit porl, four, single-bit ports or an &-bit porl with
Ag/Paz P80 to P53, They function as address bus inputs when memory is addressed.
Ai0/P43
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Table 1. Pin functions—continued

Name Functlon
A11/P50
A12P51 Porls PE0 to P53 can be addressed as eilher a 4-bit perl, four, single-bit ports or an 8-bit port with
A13/PE2 P40 to P43, Ports P50 o P52 function as address bus inputs when memory is addressed.
P53
Si1/Pe0
801/Pe1 Ports P80 to P63 can be addressed as either & 4-bit port or four, single-bil ports. Port P60 also
funclions as a serial data input, P61 as a serial data outpul, P62 as a serial data clock and P83 as
SCRT/Pe2 the fimer 1 evenl counter input.
PIN1/P63
P70
Fi Porls P70 fo P73 can be addressed as either a d4-bit port or four, single-bit porls. Input instructions read
P72 the contents of the output lalch.
P73
Pao
e Ports P8O fo P83 can be addressed as either a 4-bit porl or four, single-bit porls. Input instructions read
Pa2 the contents of the oulput laich. Note that the open-drain option for P8 is p-channel.
Paa
NT2/P90 )
NTa/Pg1 Porls P90 to P93 can be addressed as either a 4-bit porl or four, single-bit porls, P90 also lunctions as
— intemrupt request 2, P91 as inlerrupt request 3, P92 as interrupt request 4 and P93 as interrupt requsst
INT4/Pg2 5.
INTS/P93
PAQ
PA1 Porls PAO lo PA3 can be addressed as eilher a 4-bit port or four, single-bit ports. Input insiructions
PA2 read the contents of the output latch.
PA3
PBO
PB1 Ports PBO to PB3 can bo addressed as either a 4-bit porl or four, single-bit perts. Input instructions
Ph2 read the contenls of the output latch, )
PB3
PCo
PC1 Ports PCO to PC3 can be addressed as either a 4-bit port or four, single-bil porls. Port PC2 also
functions as the reference voltage inpul for comparator 0, and PC3, as the reference voliage input for
VREFO/IPC2 comparators 1, 2 and 3.
VREF1/PC3
CMPO/PDO
CMP1/PD1 Porls PDO lo PD3 can ba addressed as either a 4-bil port or four, single-bit porls. They also function
as comparator Inpuls. Port PD3 also funclions as the memory program confrol inpul, and PD2 as PRS
PRS/CMP2/PD2 {program mode select),
FGMICMP3/PD3
TRA/PEQ Porls PEO to PE1 can bo addressed as either a 2-bit port or two, single-bit ports. They also function as
lemary-love! inputs. They also hunction as chip enable and write enable respectively, when memery is
TRB/PE1 addressad.
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Table 1. Pin functions—continued

Name Function
osci OSC1 and OSC2 funclion as the exlemal ceramic resonator or RC oscillalor connections. When an
05G2 external clock is used, OSC2 is lefl open.
RES When RES goes |.OW while HOLDP33 is HIGH, the CPU is raset,
VPPTEST CPU 1test input. Normally 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.

0sC1 )
J

Fiig,ure 1. External clock option

08C1

“"I HOX(

0sC2

c

Figure 2. RC oscillator option

c1 [e):]03)

resonalor T

I -
c2 oscz

Figure 3. Ceramic resonator option

Output Options

There are two user options for the output configuration
of each port. The options for all ports, excluding P8, PD
and PE, are shown in figures 4 and 6, and for P8, in
figures 5 and 7. Ports P2, P3, P6 and P9 have
Schmitt-trigger inputs in both output configurations.

Quiput data

Input data

DSB

Figure 4. N-channel open-drain option for all ports
except P8

I_G:_— Output data
Dse

Figure 5. P-channel open-drain option for port P8

The p-channel pull-up option for ports PO, P1, P4, P5,
P7, PA and PB results in an n-chanpel sink transistor
with a p-channel, active pull-up transistor configuration,
and for ports P2, P3, P6 and PC, a CMOS configuration.

Qutput data

= e
<P

—D)— Input data

DsB

Figure 6. P-channel pull-up option for all ports
except P8, PD and PE
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Figure 7. N-channel pull-down option for port P8

Port PD comparator input and port PE ternary input

Oulptt data

S8

modes are selected by the user program.

PROM SPECIFICATION

Specifying Programs and Options

The user-addressable memory is Q000H to 3FFFH.
Addresses 0000H to 3FF7H are for user programs, and

Note that the n-channel open-drain outputs for ports P2,
P3, P6, P7 and PA have a maximum withstand voltage

of 15 V.,

Output Level After Reset Option

The output level of ports PO, P1 and P8 after a CPU
reset is user selectable.

addresses 3FFS8H to 3FFFH, for option specification.

Watchdog Timer Option

A watchdog timer js available to prevent program
nmnaway.

The option specification is coded using the information
shown in the following table.

Optlen
Address Data bit Parameter
0 1
Do Watchdog timer function No Yos
D1 Pont PO lavet aller raset LOow HIGH
D2 Port P1 level affer resat Low HIGH
SFFeH D3 |Port Pa level afler resst Low HIGH
D4 Oscillator RC oscillator or extetnal Ceramic resonator
clock
D5 o D7 | No function Set to 0
bo Port POD euiput configuration
B Port P01 output configuration
Open-drain Pull-wp
Dz Port P02 output configuration
D3 Port PO3 outpul configuration
3FFeH
D4 Port P10 output conliguration
Ds Port P11 output configuration
Open-drain Pull-up
D6 Port P12 output configuration
D7 Port P13 output configuration
Do Porl P20 output configuration
D1 Port P21 oulpul configuration
Open-drain CMOS
b2 Port P22 oulput configuration
D3 Port P23 output configuration
3FFAH
D4 Port P33 output configuration
D& Port P31 outpul conliguration Open-drain CMOS
D& Port P32 output configuration
D7 No function Set o 0
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Optlon
Address Data bit Parameter
0 1
Do Port P40 output configuration
Di Port P41 output configuralion
Open-drain Pull-up
D2 Port P42 oulput configuration
b3 Port P43 output configuration
3FFBH -
D4 Port P50 output configuration
Ds Port P51 outpul configurafion
Opan-grain Pull-up
D& Port P52 outpul configuration
D7 Port P53 output configuration
Do Port PBO output configuration
D1 Port P61 output configuration
QOpen-drain CMOS
D2 Port P62 output configuration
03 Port P63 outpul configuration
3FFCH
D4 Port P70 output configuration
D5 Port P71 output configuration
Open-drain Pult-up
D6 Port P72 output configuration
D7 Port P73 output configuration
Do Port P80 output configuration
D1 Port P81 oulput canfiguration
Open-drain Pull-down
D2 Port P82 oulput configuralion
03 Port P83 output configuration
3FFDH
D4 Port P80 output configuration
Ds Port P91 output configuration
Open-drain CMOS
D6 Port P92 outpul configuration
o7 Port P33 cutpul conliguration
0o Port PAQ outpul configuration
D1 Port PA1 output configuration
Open-drain Pull-up
b2 Port PA2 output configuration
D3 Port PA3 oulput configuration
AFFEH
Da Port PBO output configuration
12 Port PB1 output configuration
Open-drain Pull-up
De Port PB2 output configuration
D7 Port PB3 outpul cenfiguration
Do Port PCO output configuration
D1 Port PC1 output configuration
Open-drain CMOS
3FFFH 02 Port PC2 output configuration
D3 Port PC3 cutput configuration
D4 o D7 | No function Sal 1o ¢

The assembler execute command when specifying LCG66S.EXE. Cross-assemble the programs for an
programs and options using a Sanyo cross assembler is LC66516 target CPUL
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PROM Programming

The PROM can be programmed using a special adapter
64-pin DIP and

board, WO66E516DH for the

LCBEPS16
(DIPB43)

WBBES16DH

R

z8.p
of 28-pin ——=-
DIPp

Program the PROM using the M mode of the PV
command of the EVAS00 or EVA850. The EPROM
programmer should be Intel 27128 compatible with Ve
= 21 V. The recommended programmers are shown in
the following table. Please contact your nearest Sanyo
representative if you intend to use an alernative
EPROM programmer.

Note

The PV command is the EVAB800/850 programmer
mode command,

W66E516QH for the 64-pin QIP as shown in the follow-
ing figure, and a universal EPROM programmer.

LC66P516
(CFPS4E)

WEBES160H

Pin 1 of
microcontreller

Manufacturer Model
ADVANTEST TR4943, R4944A, R4945 or equivalent
Sanyo EVAB50 or EVABD) speciel-purpose
programmers

Notes

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

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

VoD 45V /iz
osc
> 3 instruction
' >10ms cycles
RES A Vi
Oaclltator
stabilization
Uma 8 instruction cycles
Program execution ADD X AD1
Porl output format Open draln Option Cption-specified
switching pericd focrnat
After a reset occurs, all IO ports are reset to open-drain Capacitance
output configuration with floating outputs, except for Ceramlc resonator o Py
ports PO and P1 which both have an output level after
reset option. The output configuration of each port is 4 MHz Murata CSA-4.00MG 330|3F 33 pF
then set using the specified options during the eight £10% *10%
instruction cycles after .RES goes HIGH. Program 4 MHz Kyocera KBR-4,0MS 131 Opo: iioE/F
execution then begins from address Q000H. :
oo M g ith i
The LC66ES516/P516 can be reset while in hold mode ﬁaﬂ:ﬁm Lrala CST-4.00MG wih infarmal N/A N/A
(HOLD/P33 is LOW). When RES goes LOW in hold .
mode, HOLD/P33 must go HIGH before RES goes |y Mt Koo KBRAOMES i NA NA
HIGH again.
VDD
Reference Clock /
____________________ VDD
The external circuit for a ceramic resonator is shown in / (min)
figure 8, and the recommended resonator and component B oV
values, in the following table. The oscillator stabiliza-
tion characteristics are shown in figure 9.
0sC
' ters Stable osciltation

08C1

0502

M
||
Ceramic resonator

ciT = C2
nr r

Figure 8. Ceramic resonator

Unstable oscillation

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

OSC1 0502

Coxt T
7r

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

05C1 Q8C2
External OPFEN
clock

Preparation Procedure

The preparation procedures shown in the following
figure for DIP and QIP packages should always be
followed prior to mounting the packages on the sub-

op

!

Program write/verity

!

Scresning

Mount

Screening procedure

The construction of the microcontroller with a blank
built-in PROM makes it impossible for Sanyo to com-
pletely factory-test it before shipping. To prove
reliability of the programmed devices, the screening
procedure shown in the following figure should always
be followed.

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 Cox, = 100 pF. The frequency for other
values of Ren and C.x can be determined from the graph
in the following figure.

B
a\\\
FRY
SN
" N\\\.\
7 \\\\\
¥, AN
’i R Cu78pF
% o | ™ Cowi0apF
= . \c-wopr
0.4
i 2 3 8 T 10 2 5 7 100
Extemal roslztor (kQ)

strate. Note that the QIP package should be heat-soaked
for 24 hours at 125 *C immediately prior to mounting.

QrFp

|

Program write/varify

;

Screening

!

Heat-soak prior to mounting

;

Mount

Heat-saak at 150 5°C for 24:‘; houra
with power OFF.

Check program
(Vpp=5205V)

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
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 either an LC66506/556 6 Kbyte,
LC66508/558 8 Kbyte or LC66512/562 12 Kbyte mask

ROM device, insert a jump command, or any similar
command, w0 avoid executing an address beyond the
range of the target device. In addition, write a 0 into all
locations above 3FFFH.

A comparison of the LC66516 characteristics with those
of the LC665XX mask ROM devices is shown in the
following table. '

LC665XX series
serles sorlos
tove = 0.92 10 10 ps 45 1o 55 4.0 to 6.0 -
Supply voltage range Voo teve = 3.92 o 10 us - - 22 1o 55 v
tovg = 1.96 10 10 ps - - 30 10 85
. 4 MHz ceramic resonalor 5.0 2.5 25
Maxmum haltmods supply ioowT 4 MHz external clock 8.0 a5 35 mA
current
3 MHz (typ) RC oscillator . 5.0 25 -
Ic-’I:II;I:Iy:mode releasa hardware Niot 65,53 65,5% 16,384 Cydles
fosc = 4 MHz {leye = 1 ps) 'SB4 =B84 -
Hold-mode release time thowp losc = 2 MHz {icye = 2 ps) - - =32 ms
fosc = 1 MHz (lovc = 4 ps) - - =84
External RC oscillator
capacitance Cet 100 100 - P
External RC oscillator
resistance Rext 22 27 - ke
Timer O contents after reset or
hold-mode refeass FFO FFO FFC Hex
Port output configuration after Ses nole Specified by Specified by
resel ’ user oplion usar opfion
DIF84S or DIP54S or DiP&4S or
Package type QIPB4E QIPB4A QIP4E
Note

Ports P2 to PC are open-drain and floating.

Ports PO and P1 have pull-up resistances and are HIGH or LOW.
LC6650X series is LC66506, LC66508, LC66512, LC66516
LC6655X series is LC66556, 1.C66558, LC66562, LC66566
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A breakdown of the LC66 series devices, which
includes the LC66516B and LC665XX devices, is
shown in the following table,

Davico Plns ROM capacity RAM capaclty Package type
LCBB304A/306A/308A 42/48 4/6/8 Kbyte ROM 512 byles DIP42S or QIP48E
LCE8354A/356A/358A 42/48 4/6/8 Kbyte ROM 512 byles DIP42S or QIP48E
LCB635457/3565 /25857 4 4/68 Kbyle ROM 512 bytes QIPa2M
LCB6E308 42/48 8 Kbyte EPROM 512 byles DIC42S or GIC48
LCa6P308 42/48 8 Kbyle PROM 512 byles DIP42S or QIP48E
L.CaB404 AM4DEA/408A 42/48 4/6/8 Kbyle ROM £12 bytes DIP42S or QIP48E
LC66E408 42/48 8 Kbyle EPROM 512 bytes DIC42S or QIC48
LCE6P408 42/48 8 Kbyte PROM 512 byles DIP42S or QIP4SE
LCeE506B/5088/5128/5168 64 6/812/16 Kbyte ROM 512 byles DIP84S or QIPB4A
LCEB556A/558A/562A/5664 64 6/8/12/16 Kbyte AOM 512 byles DIP84S or QIPG4E
LCe6ES 16 64 16 Kbyls EPROM 512 byles DIC84S or QICB4
LC66P516 64 16 Kbyte PROM 512 byles DIP64S or QIPS4E

Note

V = under development

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
representative for further information.

are made or implied regarding its use or an
third parties.

M No products described or contained hersin are intended for use in surgical implants, fife-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.

8 Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responshility and indemnify and defend SANYOQ 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 SANYD ELECTRIC CO., LTD, its affiiates, 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. SANYQ believes information herein is accurate and reliable, but no guarantees
y infringements of intellectual property rights or other rights of
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