‘ Ordering number : EN% 4435lq

CMOS LSI

=l

LC587008, 587006, 587004

Single-Chip 4-Bit Microprocessors with

LCD Driver, 2 Kb RAM, and 8, 12, or
16 KB ROM on chip

Preliminary

Overview

The LC587004, LC587006 and LC587008 are 80-pin low-
voltage CMOS 4-bit microprocessors that include LCD
drivers, 2 Kb RAM and 8, 12, or 16 KB ROM on chip.
These microprocessors correspond to the earlicr LC5870
series with the 256 by 4-bit on-chip RAM expanded to a
512 by 4-bit capacity.

Applications

» System conirol and LCD display in CD players, cameras
and radio tuners

« System control and LCD display in miniature test
equipment and consumer health care products

» These microprocessors are optimal for products that
include LCD displays and, in particular, batlery
operated products.

* Remote conrollers for VCRs and audio equipment

Functions

= Program ROM: B064 x 16 bits (LC587008), 6144 x
16 bits (LC587006) and 4096 x 16 bits (LC587004)
« RAM: 512 x 4 bits on chip
= All instructions execule in a single cycle
= Cycle time and operating voltage ranges
— 2uscycletime: Vpp=281060V
10 pscycle time: Vpp=22106.0V
122 ps cycle time: Vpp=2.0106.0V
+ Rich set of HALT/HOLD mode clearing and interrupt
functions
— Eight HALT mode clearing functions
— Seven HOLD mode clearing functions
— Seven interrupt functions (all of which can be used
as external interrupts)
— Subroutines can be nested up to eight levels
(including interrupt handling)
— Built-in watchdog timer function
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+ Powerful hardware for improved processing capacity

— Built-in segment PLA and segment decoder: LCD
panel segments can be handled with no sofiware
processing of the LCD driver outputs. Also, the
LCD drive pins can be switched to functicn as
output ports.

— Built-in 8-bit synchronous serial I/O circuit

— One 8-bit programmable timer (that can be used as
an event counter)

— One §-bit programmable reload timer (that can be
used to generate a rernote control carrier signal)

— The whole RAM area can be used as working arca
{by using the RAM bank register)

— Built-in RAM data pointer

— Built-in clock oscillator and 15-bit divider (also used
to generate the LCD alternating frequency)

« Highly flexible LCD panel drive output pins (35 pins)

LCD panel ....cccceeeenene Number of ........... Required

drive type......c.cveeeeen. SEGMENIS ... oo.cevn.. COMMON ping

1/3 bias 14 duty ........ 140 segments........Four pins

1/3 bias 1/3 duty ........105 segments........ Three pins

1/2 bias 1/4 duty ........140 segments........ Four pins

1/2 bias 1/3 duty ........105 segments.......Three pins

1/2 bias 1/2 duty ........ 70 segments......... Two pins

S@atic .o rcrcceeennnenn, 35 sSEZMENLS Ll One pin

The LCD output pins can be switched to function as

general-purpose outpuls.

— C-MOS type:  Upto 35 pins

— P-channel type: Up to 35 pins

— N-channel type: Up Lo 35 pins

» These microprocessors allow the use of an oscillator
i appropriate 1o the application system specifications.

— Crystal oscillator: 32 kHz, 65 kHz or 38 kHz (for the
time base, system clock or LCD alternating
frequency)

— Ceramic oscillator: 400 kHz to 4 Mhz {for the
system clock and the timers and serial counter)

— RC oscillator: 200 kHz to 1 MHz (for the sysiem
clock and the timers and serial counter)

— External clock (for the system clock and the timers
and serial counter)
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Features Package Dimensions
» These microprocessors are the top end of the LC5870  unit: mm
series and have the following features. 3044B-QIP80A
Faster cycle times :
— Cycle time: 2 ps for VDD between 4.5 and 6.0 V [LC587008, 587006, 587004]
— Cycle time: 10 ps for VDD between 2.2 and 6.0 V - gg-_g s
Low power dissipation HALT mode (typical) r - .
Continuous operation (typical) sz.l HHH ! ::1
— Ceramic filter (CF) 4 MHz (5.0 V) 600 pA 1.7 mA 5 |
(cycle time = 2 ys) [ %
— Crystal oscillator 32 kHz (3.0 V, CF stopped) 4.0 %
HA 20 pA (cycle time = 122 s) co ==
Improved timer functions & %
— One 8-bit programmable timer (that can be used as ==
an event counter) l = —€:D—
— One 8-bit programmable reload timer (that can be L4
used o generale a remote control carrier signal) ! HHHHHHHHHHHHHHHHHHHHHHH z'
— Time base timer (for use as a clock})

— Waichdog timer

Improved standby functions

— Clock standby function (HALT mode), software
switching between low speed mode (low current)
and high speed mode

— Full standby mode (HOLD mode)

— HALT and HOLD modes can be cleared by external
interrupt pins, input ports (up 10 nine pins) and serial
I/O interrupts

Improved 1/O functions

— External interrupt pins

— Up to 9 input and I/O pins that can clear HALT and
HOLD modes

— Up to 24 input ports with built-in sofiware
controllable input resistors (gither pull-up or pull-
down specified as mask options)

— Up to 25 input port pins with a buili-in floating
prevention circuit

— LCD driver: four common pins and 35 segment pins

— General-purpose 1/O ports: 20 pins (of which 12 are
p-channel open drain and 4 are n-channel open
drain)

— General-purpose inputs: five pins

— General-purpose outputs {type -1): four pins (LED
direct drive pins, one internal alarm signal output
pin and one carrier output pin)

— General-purpose outputs (type 2): 35 pins (when all
35 LCD segment port pins are switched over to
function as general-purpose outputs)

— Eight-bit serial IO port: one set (three pins: input,
output and clock)

+ Delivery formats: QIP80 and chip
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Pad Laycut
Chip size: 5.12 mm x 5.29 mm
Pad size: 120 pum % 120 pwm

Chip thickness: 480 pum (chip products)
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Pin Assignments/Pad Names and Coordinates

Pin | Pad Symbol Coordinates Pin | Pad Symbol Coordinates Pin | Pad Symbol Coordinates
No. | No. Xpm Yum No. | No. Xum Yum No. | No. ¥um Yum
24| 1 |Vop 2234 | -2319 52 | 29 jSeg9 155 2449 78 | 57 | Seg 35 -2362 —-824
25| 2 |CFIN 2234 1 -1883 53 | 30 |Seg 10 -24 2449 79 | 58 {COM4 -2362 | -1139
26| 3 |CFOUT 2234 | -1701 54 | 31 |Seg 11 —204 2449 80 | 59 [COM3 -2362 | -1564
271 4 |81 2234 | —1458 55 | 32 [Seg 12 384 2449 1 | 60 |COM2 -2362 | -2319
28| &5 |82 Input 2234 | 1212 56 | 33 |Seg 13 -564 2449 2 | 81 |[COM1 -1912 | -2319
291! 6 |83 port 2234 -g15 57 | 34 |Seg 14 =744 2448 3 | 62 |[CUPY ~1730 | -2219
3| 7 |S4 - 2234 -669 58 | 35 |Seg 15 -923 2448 4 | 63 |CUP2 -1549 | -2319
8 |Kt 2234 -284 59 | 36 | Seg 16 -1103 2448 5 | 64 [RES -1327 | -2319
32| 9 |K2 Vo t 2234 -101 60 | 37 |Seg 17 -1283 2449 6 | 65 1INT -1145 | -2319
33| 10 |K3 por 2234 81 61 | 38 |Seg 18 -1483 | 2448 7 | 66 {501 o -963 {-2319
34|11 |Ka -~ 2234 264 62 | 39 |Seg 19 =-1643 2445 8 | 67 §S02 'O port, =780 | -2319
35|12 |M1 — 2234 448 — | 40 |Test —1821 244G 9 | 68 |SO3 510 port -597 | 2319
36 | 13 [M2 VO port 2234 631 — | 41 | Test —2001 2449 10 | 69 | 504 ~ —414 | -2319
37 | 14 | M3 po! 2234 814 63 | 42 |Seg 20 —2362 2449 11| 70 [A1 - =231 | -2319
38|15 |[M4 — 2234 997 64 | 43 |Seg 21 —2362 2248 12 | 71 jA2 YO port —48 | -2319
39 | 16 [Nt - 2234 1352 65 | 44 |Seg 22 2362 | 1848 13 | 72 {A3 por 134 | -2319
40 | 17 [N2 Cutput 2234 1624 66 | 45 |Seg 23 -2362 1468 14 | 73 |Ad =~ 317 | -2319
41 | 18 [N3 porl 2234 1865 67 | 46 |Seg 24 -2362 1288 15 | 74 |P1 504 | -2319
42 | 19 | N4 = 2234 2173 68 | 47 |Seg 25 -2362 1107 16 | 75 | P2 VO port 687 | -2318
43 | 20 |TST 1058 | 2449 | |60 | 48 |Seg26 -2362 | 788 17 | 76 |Pa por 870 | -z2a19
44 | 21 | Seg1 1732 2443 70 | 49 | Seg 27 -2362 618 18|77 |P4 1053 | -2319
45 | 22 | Seg 2 1506 2449 71 | 50 |Seg 28 -2362 438 19 | 78 | XTOUT 1279 | 2219
46 | 23 [Seg3 1280 2449 72 | 51 [Seg 20 ~2362 257 20 | 79 | XTIN 1462 | -2219
47 | 24 |[Seg 4 1054 2449 73 | 52 [Seg 30 -2362 7 21 | B0 |Vpp2 1685 | -2319
48 | 25 |Seg 5 a74 2449 74 | 53 [Seg 31 -2362 —103 22 | 81 |Vpp! 1868 | -2319
49 | 26 |Seg 6 694 2449 75 | 54 |Seg 32 -2362 -283 23 | 82 |Vgg 2050 | -2319
50| 27 |Seg 7 514 2449 76 | 55 |Seg 33 -2362 464
51| 28 |Seg8 335 2449 77 | 56 | Seg 34 -2362 —664
Note: 1. Pin numbers are for GtPBO package products.

2. Connect the test pins (TST) to Vgs.

3. Pad numbers 40 and 41 must ba left open in the chip specification product.

4, Do not use dip-soldering techniques to mount the QIPBO package versions.

5. For chip products either connect the substrate 1o Vgg or leave it open.

No. 4435-3/29

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5790238/LC587008.html

LC587008, 587006, 587004

System Block Diagram
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System Block Dilagram for the LC587008, L.C587006 and LC587004

Data memory

Program memory

Data pointer register
Bank register

RAM page flags
Accumulator

Arithmetic and logic unit
B register

ROM page flag

Program counter

IR:
STS1
STS2:
STS3:
STS4:
STSS:
PLA;

WAIT.C: Waiting time counter

Instruction register

Status register 1
Status register 2
Status register 3
Status register 4
Status register 5

Segment data and strobe programmable logic

array
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Pin Functlons

] QIP-80 , .
Pin o Pin No. Function Option At roset
Voo - 24
Vgg — 23 Power supply
LCD drive power supply
NON |1/1bias|l/2bias|l/3bias
Vop1 ‘ —_ 22 VDD
| e fod ey o
VDD2 - O
VSS o—T | o7
Switching pin used 1o supply the LCD drive voltage to the Vpp 1 and
Vpp2 pins
CUP1 - 3 « Connect a nonpolarized capacitor between CUP1 and CUP2 when
cup2 - 4 1/2 or 1/3 bias is used.
» Leave open when a bias other than 1/2 or 1/3 is usec.
System clock oscillater connections .CF fca
CFIN Input 25 » Ceramic resonator connaction (CF specifications) . RC spedi] ;ica","""’
« AC component connection (RC specifications) E stja cations
« Extemal signal input pin (CFOUT is left cpen) * ’“Bf’r‘ )
CFOUT Ouput | 26 | This oscillator is stopped by the exacution of a STOP or SLOW specifications
; ; * Not used
nstruction.
XTIN Input 20 Reference ca]cula‘nion {clock specifications, LCD alternating frequency), | 32k specifications
system clock oscillator » 65K specifications
« 32 kHz crystal resonator connecton po L
) » 38k specifications
XT » 65 kHz crystal resenator connection + Not used
out Output 19 This oscillator is stopped by the exscution of a STOP instruction.
» The pull-up or pull-
Input-only ports ‘ « Transistors whold |  down resistors are
[]] 27 « input pins used to read data into RAM alow or high level on
82 28 » Built-in 7.8 ms and 1.95 ms chatter rejection cireuits + Selaction of either " !
s3 Input 20 « Built-in pull-up/putl-down resistors pull-up e pul- Note: Tbh;‘?n':;?‘:n?
S4 30 Note: The 7.8 ms and 1.95 ms times are the times when 20 is down resislors state when
32.768 kHz.
resel is cleared.
» The puttup or pull-
down resistors are
IrQ ports ) on.
K1 31 « Input pins used to read data into RAM * Transistors 10 hold | )0 1 ca pine go
« Output pins used to output data from RAM alow or high level :
K2 lie] 32 P \ N + Selection of either o the fcating
K3 33 + Built-in 7.8 ms and 1,95 ms input-mode chatter rejection circuits. & el stale when
The selection of 7.8 or 1.95 ms is linked to that for the S ports. pull-up °’,P“"' ;
K4 34 : ! 5 dow 10 resetis clearad.
Note: The 7.8 ms and 1.95 ms times are the times when a0 is N rasIsI0re « Input mode
32.768 kHz. + Output latch data is
sel high.
O ports
M1 35 = Input pins used to read data into RAM
M2 36 * Qutput pins used to output data from RAM The same as K1 to The same as K1 1o
M3 Vo 37 » M4 is used as the external clock input pin in TM2 mode 3. K4 Ka
Ma a8 * The minimum period for the external clock is twice the cycle time.
= Built-in pull-up/pull-down resistors
Al 11 G ports
A2 12 « Input pins used 10 read data Into RAM The same as K1 to The same as K1 1o
A3 vo 13 = Output pins used 1o oultput data from RAM K4 Ka
Ad 14 « Builtin pull-up/pull-down resistors
P1 15
P2 Vo 16 VO ports ) ThesameasKito | ThesameasKito
P3 17 Function: The same as pins A1 to A4 Ka Ka
P4 18
Conlinued on next page.
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Continued from preceding page.
) CIP-80 . .
Pin o Pin No. Function Option At raset
VO ports , * Transistors © hold
Function: The same a8 for pins A1 lo A4 alow or high level
Pins SO1 to $O3 area also used for the sertal interface. « Selection of either
SO 7 » Usa of these pins in serlal mode can be selected under program pull-up or pull-
502 . 8 control. down resisiors The same as for K1
803 9 » Pin functions: SO1: Serial input pin « Internal serial cock | to K4
$04 10 502: Serial output pin divisor selection
S03: Serial clock pin I M
The serial clock pin can be switched between intemal and external, n 12
and between rising edge output and falling edge output. m 1/4
* Pins N1 to N4
Cutput-only ports L |
N1 39 » Cutput pinl..*. used to output data from ‘RAM » ?ut%;’ggm type:
N2 40 = An alarm signa! can be OI.!lDut from pin N4. (Note that this is only I N-channel The output levels on
N3 Cutput a1 when the l\_l4 output latch is low.) . open drain pins N1 1o Né can be
Na a2 . ‘;An alarm.slgnal modulated at 1, 2 or 4 kHz can be outpul. (These « Pins N1 to N4 specified as an option.
requencies are output when 80 is 32.768 kHz.) output level
« A carrier signal can be output from N3. {Note that this is only when I High level
the N3 output latch is low.) O Lowlevel
+ Transistors to hold
alow or high level
Input ports - Selection of either
+ External interrupt requast inputs pull-up or pull-
INT Input 6 * Input pins used to read data into RAM down resisiors
+ Input detection can be parformed on either rising or falling edges. » Signal conversion
» Built-in pull-up/pull-down resistors (rising/talling)
selection
LSl internal reset input * Only when the
» The reset input level can be selected 10 be either high or low. input resistor open
RES Input 5 + Built-in pull-up/pull-down resistors specification Is
= Note: The reset pulse must be at least 500 us. selacted
Testinput
TST Input 43 » QIP80 products: Connect to Vgs.
+ Chip products: Leave open or connect 1o Vgg.
tgr?e::lwpet::pose ‘ + |L.CD drive
ouIpUt Switching — Allsegments on
« LCD panel drivasgeneral-purpose output * LCD drive type :D‘:ll “9":;";3 oft
— LCD panel drive switching Determined by
I STATIC — STATIC mask options
I 172 bias - 172 duty — t2bias -z | * General purpose
M 172 bias - 1/3 duty duty e vl
IV 1/2 bias - 1/4 duly — 1/2bias - 173 —L'“ \ "‘}
V173 bias - 1/3 duty duty - Dotomined
VI 1/3 bias ~ 1/4 duly — 1/2bias - 114 : T“'". by
s Types I to V can be specilied as mask opfions. duty mas options
eg, 44, _ ) _ bias - 1/3 Note: When a
Seg21o Output | 45t General-purpose output mods 3 combination of
8 P I CMOS duty ation o
Seg35 8 Il P-channel open drain — 1/3 bias — 1/4 LCD drive and
I N-channel open drain duty genera-
Types I to lll can be specified as mask options. * General-purpose PuUrpOSa the
« LCD/general-purpose output conirol is handled by the segment PLA, output circuit CuIputs,
and thus program control is not required. switching OUJIPUI state is
= These pins support output latch control on resat and in standby — CMOS .::I l,th'. h level
stales when the oscillators are siopped. — P-channel - Al ' m'g I°z:i
+ Arbitrary combinations of LCD drive and general-purpose oulpuls can open drain — Aloliow leve.
be used. — N-channel = These pins go fo
open drain the static ane
- Output latch contrel | Tode during the
in standby modes reset period.
Continued on next page.
No. 4435-6/29
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Continued from preceding page.

Pin le} gfﬁ: Function Option At resel
LCD panel drive common polarity outputs The smitc drive
The table below shows how these pins are used depending on the duty wavelorm Is output
used. {Values for alternating frequency reflect a typical specification of during the reset
32,768 MHz for 20.) period.
- * Thare are cases
COM1 2 Static duty 1/2 duty 173 duty 1/4 duty where the
comM2 Output 1 COMI O @] Q Q altamating
cOMa 80 CcOM2 x O Q O frequency stops for
COM4 79 COoM3 X X O 0 the CF, AC and
COM4 X X X O extornal dock
Alternation spedifications. ]
trequency 32 Hz 32Hz 42.7 Hz2 32 Hz {These casas differ
depending on option
Nate: A cross ( X ) indicates that the pin is not used with that duty type. spadfications.)

Sample Application Circult

LCD: 1/2 bias - 1/4 duty

|
INT
ﬂé COM1
COM2 LCD
M3 COM3
M4 1/2 bias-
K1 CoMa N 1/4 duty
K2 SEG 35 x 4
I/ X 4 max.
Alb—
K3 sl —
K4 A3—
Adl—
Key matrix — P} VDD +
— P2 0.1 ==5.0V
VDD1
“_Ez vppz[J L
55 |si VsS - lT
o cupid:t &
o O S2 L
——0 o0—1583 CUPZ—T
o, o S4 N4 (ALARM) AWM
X8 N Nitons
T IXTOUT Soflz,
S0
A= 503
Ceg I $04}—
|4 {CFouT o
Ced RES ﬁq‘j,

Unit {resistance:(}, capacitance: F}

No. 4435-1729
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Osclilator Circult Options

Note

Oplion Circuit configuration
. >CP
=2 1l
EE T2
=g T3 « The cycle time s four timea the {1 pariod.
T4 = The divider outputs (81 to @15} are used as
T‘_.H ALT the time base, the LCD drive waveform
RC and Xtal H generation clock, the S and K port
and Xia L.FAST/SLOW chattering rejection clock and for other
functions.
- « OSC1 is stopped when a SLOW instruction
?;Ii:li?{ is executed.
| |
- ¢ 1 ¢ 15
VsS
. =CP
g3 Tl
Es P12
=g T3 \ .
L>T4 * The cycie time is four times n times the
T period. (Note: nis 2)
STOP—t510W X HALT = The dividar cutputs (@1 to B15) are used as
CF and Xal " FAST/SLOW the time base, the LCD drive waveform
« 400 kHz (CF} generation clock, the S and K port
* 4 MHz (CF) XTIN [ — chattering rejection clock and for other
= 2 Divider functions.
XTOUT < | $0 j cireult | + OSC1 is stopped when a SLOW instruction
is executed.
¢l ¢ 15
VSS
. r=CP
= 28 [>T
% EE T2
= S e K
VS$ ; T4
TS TOP HALT » The cycle time |s four times the 11 period.
» The divider outputs (o1 10 215) are used as
RC the LCD drive waveform generation clock,
(‘ ‘XTIN o the S and K port chattering rejection clock
<2 Divider and for other functions.
OPEN g &0 circuit
XTOUT | [
| ¢1b

Continued on next page.
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Continued from preceding page.
Option Circuit configuration Note
. >CP
CFIN —_ 28 [>Tl
) £
Iz EB T2
CFE2 =3 '_ = ﬁ; LT3
1 CFouT T4
A RALT + The cycle time s four times n times the f1
VS§S ST0P peried. {Note: nis 2.)
CF = The divider outputs (a1 10 #15) are used as
* 400 kHz ¥TIN the LCD drive waveform generation clock,
* 4MHz . ) Divider the S and K port chatiering rejection clock
0 PEH b &0 clicuil and for other functions.
XT00T [
&1 ¢ 15
. r>CP
- CFIN —_ 22 [>Tl
OPEN b Eg [>T2
. e F 8 T3
CFOUT T4
T HALT = The cycle time is four times the 12 period,
\FSTO = The divider outputs {@1 to @15) are used as
the time basa, the LCD drive waveform
Xial XTIN generation clock, the 5 and K port
R o chattering rejection clock and for other
[} z #0 ?:'I‘:gien’ functions.
19 XTOUT . |
¢1 $15

V5S

External input

0sC1
I

/nM

Timing
_generator
3
()

—>
[ ]
—

0P

XTIN

OPEN

0sC2

Divider
circuit

XTOUT ]

» The cycle time | four times n times tha f1
pariod. (Note: n ls 2.)

» The divider outputs {@1 to #15) are used as
the LCD drive waveform generation clock,
the § and K port chattering rejection clock
and fer other functions.
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Crystal Osclllator Circult Options

Option Circuit configuration Note

3
C1327681z The resistor Rd (200 kQ typical) for use with a

82 kHz oscillator is built in.

32 kHz oscillator

Vs : VSS

+ The cycle time is four times n times the f1
period, (Note: nis 2.)

+ The divider outputs (@1 1o @15) are used as
the time base, the L.CD drive waveform
generaticn clock, the S and K port
chattering rejection clock and for other

8 kHz oscillator
38 kHz osdillator

functions.
‘ » OSC1 is stopped when a SLOW instruction
i is execuled.
VSS VSS
Input Port Options
Option Circuit conliguration Note
VDD
__1 Pull-up resistor The following ports are switched at the same
time
Selection of sither th * S1 1o 54, K1 to K4, M1 to M4, P1to P4 S01
: ‘Ee!:t“‘?” o "9' er the (f/ A 10 S04 and A1 to A4
rel:sli:tlgrp:r‘tzz D D% At reset: The resistors are on during tha reset
e peried,
: BU||I1-|n pull-down 2& g\E The resistars are tumed off when
reslstor opton raset is cleared.
'—{ Pull-down resistor Options: Either A or B can be se'ected.
One of A and B must ba selected.
SF2/REZ D2to D7
VI)_.'_]_ High levet hold transistor
pulup YO0 o
resistor ; i BUS !
~ f‘— When tha hold transistors used option Is
e se'ectad:
Pa « Used to reduce the current fiowing in the
pull-up or pull-down resistors when, for
2& B Low leval example, a push switch is used for S1 ora
- hold transistor slide swilch is used for §2.
= F———— « For input open specification versions, the
o { H L resistors are turned on before the input is
Selection of high N read, the input state is read and then the
mm?;mom'g or ; l_‘:DO_‘ rosistors are turned off, If the input is
y SFZ/RF2Z ticating at this point the high or low level
transistor Pdil-down 'Cljo<}—— D2 to D7 hold transistor operates o hold the valua
rasistor Output moda read.
When the hold transistors unused option is
Combination examples selectad:
= Use with the pull-up or pull-down resistor in
Type 1 7 3 4 the on state.
ol . N on o + Soalect hold transisiors unused when
ull-up resistor (A) n connecling to external control signals and
Pull-down resistor (B) On | On the connections will never be floating
High leve! hold transistor {C) On
Low tevel hold rransistor (D) On

No. 4435-10/29
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INT Pins

Option

Circuit configuration

Note

Pull-up resistor, pull-
down resistor or
resistor opan selection

High or low leve! hold
transistor selaction

High level hold transistor

Pull-up
resistor . e
INT Dala bus
Bit 2
MSTR
Pull-down —
rasistar 7)77 Low level hold
i transistor
B Edge detection Hall clear
cireuit

Intarrupt

Built-in resistor selection
» Pull-up resistor used

* Pull-down registor used
» Used open

Input signal leve! hold transistor selection
= High level hold transistor used
» Low level hold transistor used
» Level hold transistors unused

Rising/falling edge SF2-10 request

Rising edge or falling detaction swilching Signal change edge detection switching
edge detection ) RF:?'DO R » Change on rising signal

selection * Initial reset » Change on falling signal
RES Pin

Option Circuit configuration Note
Pull-up resistor
! Built-in resistor and polarity selection

Pull-up resistor, pull- RES A S » Pull-up resistor connected, low level reset
down resistor or H’ rese + Pull-down resistor connacted, high level
resistor open and reset

reset level selaction B A « Resistors open, low level raset

L " reset

Pull-down resistor, %

« Resistors open, high level reset

Pins N1 to N4

Alarm generation circuit
SAS instruction

Cption Cireuit configuration Note
. Initial reset
5 — < N 9
D Mask :14 Q
switchad RO
A
N2 S 9
D— —O<l Q ! * Selection of CMOS or n-channel open drain
Ll t# circuit type
R[ ( ! 3 * Pins N1 1o N4 can be specified
N-channel/CMOS 4 2 independently
selection N3 0 S A o « The output leval during reset can be
'— specified,
— High level
——o% i
— Low level
Carrier L
N4 signal —l—
— 0° o2
................................... B CM 0PN instruction
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Fifteen-Stage Divider Overflow Time

Option

Circuit configuration

Note

= 1000 ms/250 ms
« 500 ms/125 ms

q S SFL D2
4 g RF1 D2

Initial reset

HALT
clear signal

11 12 13 14 Stage 15 initial reset
Note: The 125 to 1000 ms times are for a divider input of 32.768 kHz.

A 15-stage (15-bit) divider is provided on chip
to count the reference time.

One of two types of divider overflow detection
can be selected as a mask option and a
further selection of two types can be made
under program control, One of these mask
options must be specfied.

K input Port Options

Cption

Circuit contiguration

Note

Pull-up/pull-down
registor seleclion

X1
[KZZ}_ Puil-up/pull-down
rasistor and level
X hold transistor
El selection circuit
](4 E"D—O
L ==
S5W D4
SS¥ D5
* Interrupt
raquest
» Halt clear
request

When the pull-up/pull-down resistor selection
is made, the K port input detection switching
gate is swilched accordingly.

A: When all of K1 to K4 are high and even
one pin goes low a signal is applied lo the
edge datection circuit. {Applies to the pull-
up spedifications.}

Note: When even one of the K1 to K4 pins
is low, the adge detection circuit will
not operate for any combination of
high os low values on the other pins.

B: The opposite of item A
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Mask Option Qverview

1.

10.

11.

12,

13

Port resistor selection (ports §, K, P, M, A and SO)
* Pull-up resistor specification
* Pull-dewn resistor specification

S port high or low level hold transistors
s Level hold transistors used
+ No tevel hold transistors

K port high or low level hold transistors
* Level hold transistors used
* No level hold transistors

M port high or low level hold transistors
* Level hold transistors used
* No level hold transistors

P port high or low level hold transistors
¢ Level hold transistors used
* No level hold transistors

A port high or low level hold transistors
* Level hold transistors used
* No level hold transistors

SO port high or low level held transistors
+ Level hold transistors used
= No level hold transistors

INT pin resistor selection and signal edge selection
» Pull-up resistor (negative edge)

+ Pull-down resistor (positive edge)

» Open (negative edge)

+ Open (positive edge)

INT pin level hold transistor selection
* Low or high level hold transistors used
* No low or high level hold transistors

RES pin

» Pull-up resistor (low level reset)

* Pull-down resistor ¢high level reset)
* Open {low level reset)

+ Open (high level reset)

N1 pin
* N-channel open drain type
+ CMOS type

N2 pin
* N-channel open drain type
* CMOS type

. N3 pin

* N-channel open drain type
» CMOS type
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14. N4 pin
» N-channel open drain type
» CMOS type

15. N port initial level
» High level
» Low level

16. OSC specifications
» CF only (ceramic filter)
» RC only (resistor and capacitor oscillator)
« Crystal only (32 to 65 kXHz crystal oscillator)
« CF + crystal
* RC + crystal
= External + crystal

17. CF/Extemal
« 400 kHz or 800 kHz
« 1 MHz, 2 MHz or 4 MHz

18. Crystal oscillator
» 32kHz
» 65kHz
* 38 kHz

19. Fifteen-bit counter overflow
« p0/2048 or ¢/8192
» @0/4096 or g0/16384

20. Serial I/O internal clock period
+ Cycletimex1x2
» Cycletimex2 %2
» Cycle time X4 x2

21. LCD driver

« Static

« 1/2 bias - 1/2 duty
1/2 bias — 1/3 duty
1/2 bias — 1/4 duty
1/3 bias — 1/3 duty
1/3 bias — 1/4 duty

22. LCD aliemating frequency
+ Slow
« Typical
+ Fast

23. Internal reset circuit
» Selection
= Disabled

24, Segment ports at reset
LCD drive pins
« Allon
» All off
CMOS, p/n-channel type pins
» High level
» Low level

No. 4435-14/29
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Internal Register Functions

. . Initialization
Symbo! | R'W Function value at resel
Program counter
The PC is a 13-bit counter that indicates the address in program mamory (ROM) of the next instruction to execute.
Normally the PC is incremented on every instruction cycle in the range 000H 1o 1F7FH. (Addresses in the range 1FB0
1o 1FFF are reserved for testing and cannot be used by user programs.) However, dala values are loaded into the PC
by the execution of branch and subroutine instructions and on the occurrence of interrupts or an initial reset. The table
below describes the data loaded for these operations.
PC lnc1a| porr|peiof pea | pes | pez | pes | Pes | pea | Pea [Pez | Pet | Poo
Operation
Initializing reset 0 0 0 0 0 0 o |o 0 0 0 4] 0
INT pin extemal interrupt 0 0 0 0 0 0 0 1 0 0 0 0 0
S/K pin axtemal interrupt 0 0 1] o] 0 0 [+] 1 0 1 0 0
Timer 1 or timer 2 internal
PC — interrust 0 0 0 "} 0 0 0 1 1 0 0 1] 0
Serial counler intemal interrupt
or 504 pin external intarrupt 0 0 0 0 o 0 0 1 1 ! 0 o 0
Uncondilionat jump (JMP) Page pio|(Po P8 |P? |P6 |P5S |P4 |P3 jP2|P1 PO
Conditional jump
(BABO, BAB1, BAB2, BAB3, Page Pio|Po { P8 |P7 |P6 |P5 | P4 [P3 | P2 | P1 | PO
BAZ, BANZ, BCH, BCNH)
Call instruction (CALL) Page Pio|P3 (P8 |P? | Ps |P5 | P4 |P3 [P2 | P1 | PO
Return instruction (RTS, RTSR) | CALL address + 1
Page: the ROM page flags, which 1ake 2048 locations as a single page
The page is specilied with the MROPF and SROPF instructions.
P00 to P10: Bits in the instruction code {i.e., immediate data)
Program memary
The ROM memory consists of 4096 x 16 bits (4 kwords or B kbyles) in the LC587004, 6144 x 16 bits {6 kwords or 12
kbytes} in the LCS87006 and 8064 x 16 bils (8 kwords or 16 kbytes) in the LC587008. ROM hold user programs to ba
executed.
e—— 16 bits —— .
000K ] ] ]
-
8 ©
ROM RO O7FFH = 8 g
- S =)
L] S
\_///,\ - O o
\L oo
—
OFFFH [
L7FFHR -
LF7FH Test ROM (cannot be used by user programs)
|FFFH—
Data memory
These microprocessors provide an on-chip RAM that consists of 512 x 4 bits (2 Kb). This RAM is accessed as two
256 x 4-bit pages.
RAM addresses can be specitied in four ways as listed below.
« Directly specilied at 00H 10 FFH (immediate addressing)
RAM AW, Indirect specification using the 8-bit data pointer. Undefined
+ Indirect spacification by the 4-bit RAM bark register multiplied by 10H plus immediate data in the range 0 1o FH.
« Indirect specification by the 4-bit RAM bank register multiplied by 10H plus 8H plus immediate data in the range 0 to
FH.
Writing to RRAM is always performed through the accumulator.

Continued on next page.
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Continued from preceding page.

Symbol

RW

Function

Initialization
value al raset

RAM

[ ac_ ]
Pdd? N~

OOH\_ 4 pitg T

FFH 5

RAM address —
ay[pr [ pales[palraralp]ro
B) [ P > DPL
|
|

‘J| : Diract specification by an B-bit operand
: Whan the data pointer tlag is set
P3 l P2 | P I PO | : When ona of 16 certain instructions {such as ADDI
[#2 [®1 ] %o |

C) I RAM bank register

T and ORI) is executad.

1 For the MRW W,P and MWR P W instructions

D) | RAM bank register W2

Note: Incase B, data pointer RAM address specification is illegal if the RAM address specification (the DPH
immediate data) has the same value as the RAM bank register (BNK). In this case immediate specification is
allowed.

Example: If an IPS 10H instruction is axecutad when tha data pointer flag is set, DPH is 54, DPL is 3 H and the
RAM bank register (BNK) is 1H, then the contents of the S port will be writtan to RAM location 10H.
Example: If BNK and DPH differ, then the following operation will be parformed.
i an IPS 10H instruction is executed when DPF is 1, DPH is 5, DPL is 3 and BNK is 4, then the
contants of the S port wifl be written to RAM Iccation 53H.

Undefined

AG

Accumulator

MSB LSB
r T T

AC3 ~ AC2 ACl ACO

Undsfinad

B register

MSB LSB

B3 B2 Bl BO
| | !

This ragister is usad in combination with RAM as a pair for output to the LCD ports and for timer 2, seriat counter and
data pointer /O,

Undefined

DpP

Data pointer

MSB LSB
DP7 | DP6 | DP5 | DP4 | DP3 | DP2 | DPL | DPO
DPH DPL

The data pointer register functions as a data pointer when the data pointer flag (DPF) is set, allowing control of the an-
chip RAM.

Undefined

Continued on next page.
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Continued from preceding page.

! Initialization
Symbol | R'W Function value at reset
Stack pointer
The stack consists of eight 14-bit registers and thus can be sal to a depth of up to eight levels,
The stack pointer is incrementad by CALL instructions and interrupts, and decremented by RTS, RTSR and POP
instructions.
- gPgn
RTS, RTSR and / T T T T T
POP instructions - Stack ragister 8
e | Stack ragister 4
STACK | RW ,.-’/| Stack register 3 01H
/[7 Stack registar 2
[pPF Pz PV PIO] PO [ P8 | P7 | PG | P5 | P4 | P3| P2 i PL | PO
Stack register 1 LI -
CALL instruction or
interrupt
PO to P11: Program counter {PC)
DPF: Data pointer ag
Bank repister
The bank register is a 4-bit register that divides RAM (from 00H to FFH) into 16 sections and is used in moving RAM
data, immediate operations and setting the data pointer.
MSB LSB
B | Aw | [enk3|enkz [ewktlenko| 0 e Bank register 00H
MSB LSB
[e7 [ p6 [ b5 [ P4 [ P3 [ P2 [ PL | PO | -roveeeee AAM addrass
Example: ADD*_5,10.....It BNK is 6 then the operation performed will be: RAM(65H) + 10 — AC — RAM(65H).
RAM page flags
APG AW Lhc;’il‘::ﬂ page flags consis! of 2 bits that allow RAM to be expanded in 256 4-bit pages to a total of 1024 4-bit 00H
Note: Pages 2 and 3 cannot be used by the LC587004, | C587006 and LC587008.
Timer counters
The timers consist of 8-bit down counters, (timer 1 and timer 2)
Timer setting is performed in 8-bit units for immediate data. (fimer 1 and timer 2)
Reading and writing the lower 4 bits of a timer counter is performed through a RAM location. (timer 2 only)
Reading and writing the upper 4 bits of a timer counter is performed using the B register. {timer 2 only)
Immediate data l r Immediate data I
TIM B register R A M
™I | RW AC Undefined
TimM2
MSB LSE M3B @ @ LSB
I L L . Timer 1 1 1 | [ : L 1 Timler 2 L 1 1 |
B register AC
RAM
Timer 1 Timer 2

Continued on next page.
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Continued from preceding page.

_ Initialization
Symbol | RW : Function value at reset

Sarial countar

The serial counter is an 8-bit shift register,

Reading and writing the lower 4 bits of the serial counter is perfermed through a RAM location.
Reading and writing the upper 4 bits of the serial counter is petformed using the B register.

B ragister RAM
AC
S0 RW MSB I | ! | LSB Undefined
I : : :Serial‘lcounte:r l . I
B ragister AC
RAM

ROM page flags

The ROM page flags consist of 2 bits that allow ROM ta be axpanded in 2048 16-bit pages to a total of B063 16-bit
locations.

oPG RW In the LC587004 the legal values are 0 and 1, in the LC587006 the legal values are 0 1o 2 and in the LC587008 the coH
legal values are 0 to 3.

(The oparation when an illegal valus is used is undefined.)

Status registar 1 (STS1)
Status register 1 is a 4-bit register whose bils are used as shown below.

MSE LSB
Carty llag (CF) %laa'; Fgg‘F'*)?' ROM page flag
STS1 RO .
AC
RAM

Status ragister 2 (5TS2)
Status register 2 is a 4-bit register that is used for serial counter control and state conftrmation.

RAM
AC
MSE D LSB
Internal clock S::IZIG?:LZM Setial mode liag Counter start )
flag (iCF) (OSELF) (SIQF) ready flag (CSTF)
8T8z R/W @ OOH
AC
RAM

ICF: High when the internal clock is used
QSELF: High when the SO2 pin is set to the high impedance stale (Z).
Low when $02 is saet to the CMOS or n-channel open drein state.
SIOF:  High when used as serial /O
CSTF:  High on serial counter start
Low during sarial counter oparation

Continued on nex| page,
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Centinued from preceding page.
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! Initialization
Symbat | RW Functian value al reset
Status register 3 (STS3)
Status register 3 is a 4-bit register that Is used to confirm the HALT and STOP clear conditions.
MSB LSB
Status condition flags
‘flag 3 flag 2 flag 1 llag 0
(SCF3) (SCF2) (SCF1) (SCFO)
STS3 R/O @ 0CH
AC
RAM
SCFO: Set 1o 1f there was a signal change on the INT pin.
SCF1: Set to 1 if thera was a signal change on the K port.
SCF2: Setto 1 if any of the flags in 5TS4 is set.
SCF3: Set to 1 if there was a signal change on the S port.
Note: SCF0 is used when enablad by an SF2-1 instruction.
SCF1 and SCF3 are used when enabled by an SSW instruction,
Status register 4 (ST54)
Status register 4 is a 4-bit register thal is used to confirm the HALT and STOP clear conditions.
MSB LSB
Status condition flags
flag 7 " flag & flag 5 fag 4
(SCF7) (SCF6) (SCF5) (SCF4)
STS4 RO @ 00H
AC
RAM
SCF4: Divider overflow
SCF5: Timer 1 underflow
SCF6: Timer 2 underflow
SCF7; Seriat counter overfiow or signal change on 504
Staus register 5 (STS5)
Status register 5 is a 4-bit register whose bits are used as shown below.
MSB LSB
INT pin input Fixed data
Strobe flag data
(STBF) (INTIN) " 07 0 .
sTs5 | R0 _@ ' 00H
AC
RAM
Bits 0 and 1: These bits are always 0 and cannot be used.
INTIN: Reflects in the input data on the INT pin.
STBF: Strobe liag for the segment port
(Setto 1 for 00 1o OF and to 0 for 10 o 1E.)
Ne. 4435-1929


http://elcodis.com/parts/5790238/LC587008.html

LC587008, 587006, 587004

Specifications
The electrical characteristics specified here are provisional and subject to change.

Absolute Maximum Ratings at Vgg=0V, Ta =25°C

Parameter Symbol Conditions min yp max Unit
Voo 03 +7.0 v
Maximum supply voltage Voo -03 Voo v
Vpp2 03 Voo v
V(1) Allowed in the specified tircuit (Figure 1), XTIN, CFIN Allowed up to the generated voltage
Maximum input voltage S110 54, K1 to K4, P11o P4, SO1 (o S04, Atto A4, RES,
Vi |7, TST, (Withthe K, P, M, SO and pors in input mode) | 0> Vpp+@3 | V
Il i fi irguir (Fi 10X .
Vo 1) Allowed in the specified circuit (Figure 1), XTOUT Aliowed up to the generated voltage
CFOUT
Maxi tout vol K110 K4, P1to P4, SO1 10 SO4, A1 to A4, N1 1o N4,
aximum output voltage Vg (2) |CUP1,CUP2, Segi to Seg3s, COMI to COM4 -03 Vpp+03 | v
(With the K, P, M, SO and A ports in output mode)
Vo (3) Open drain specilications, N1 to N4 {N ch) 03 +13 v
Io (1 0 15 A
|° :2; N1 1o N4 - hd S mA
- m
o Per pin
. fo (3) K110 K4, P110 P4, M1 to M4, SO1 to S04, 0 5| mA-
OCutput pin current
Io (4) AltoAd -5 o] ma
Zlg (1} | Total current | K1 10 K4, P1 10 P4, M1 to M4, SO1 to 70| mA
Llg(2) |forallpins S04, A to Ad, N1 to N4, Seg1 10 Segl3s -70 mA
Allowable power dissipation Pd max | QIPBG flat package 500 mw
Operating temperature Topr =30 +70 °C
Storage temperature Tstg =55 +125 °C

Allowable Operating Ranges at Vgg =0V, Ta = =30 to +70°C

Parameter Symbol Conditions min yp max Unit
LCD unused specitications: Vpp1 = Vpn2 = Vpp 2.0 6.0 v
Stalic specifications: Vpp1 = Vpp2 = Vpp 2.0 6.0 v
Supply voltage Voo [ 12 bias specifications: Vpp1 = Vgp2 = 2 x 172 Vpp 28 6.0 v
143 bias specilications: Vpp1 = 2 x 1/3 Vpp,
Vpp2=1/3 Vpp 28 6.0 v
Vollage required 1o hold the contents of RAM and
Hold supply voltage Vup the registers® 2.0 Vpp v
Input high level voliage ViR S1t0 54, K1 fo Kd, P1 to Pa, M1 to Md, SO1 10 S04, 0.7 Vpp Voo v
A1 10 A4, INT, (Wilh the K, P, M, SO and porls in input
Input low level voltage ViU mode) o 0.3 Vpp v
Input high level voltage V2 RES bi 0.75 Vpp Voo v
in
Input low level voltage V)2 P ¢ 0.25 Vpp Vv
Input high level voltage Vik3 075V v v
4 g g \H CFIN pin oo [o]]
Input low level voltage Vi 3 0 0.25 Vpp v
Operating fraquency 1 fopg1 Vpp=20106.0V, 32 kHz - 32 33 kHz
Operating requency 2 fopa2 | Vpp = 22 10 6.0 V. 38 kHz ﬂémgﬂou crystal a7 30 | Kz
Operating frequency 3 fopg3 Vpp=22106.0V,65 kHz B0 70 kHz
Oparating frequency 4 fopgd Vpp=22106.0V 180 810 kHz
erating frequency 5 fopg5 Vop=25t60V 190 1200 kHz
e 19 TeeT Pg oo CFINCFOUT CF speificalions
Operating trequency fopgé Vop=25w6.0V 190 2300 kHz
Operating frequency 7 fopg7 Vpp=281060V 190 4200 kHz
Operating frequency 8 fopg8 Voo = 4.0 106.0 V, CFIN/CFOUT RC specilications 100 1500 kHz
Operating frequency 8 fopg9 Vop = 2.0t0 8.0 V, CFINFCFOUT EXT specificalions 190 800 kHz
Vpp = 3.0 to 6.0 V, 01/503 pins (in serial mode),
, Rising and falting edges on the input signals and
Operating frequency 10 fopg10 clock waveform ol the $01/S03 pins (in serial mode) DC 200 kHz
must be 10 us or less.

Nete: In the state where the GF/RC oscillator and/or the crystal oscillator are completely stopped and the interna! circuits are completely siopped.

No. 4435-20129
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Electrical Characteristics at Vp = 2.5103.2 V, Vgg = 0 V, Ta = =30 to +70°C

Parameter Symbol Conditions min yp max Unit
Rt A | Vg = 0.2 Vpp, low level held transistor* Figure 2 80 300 1200 k2
Ryt B | Viy = Vpp. pull-down resistor* Figure 2 30 150 500 ka2
Rny1 € | Viy = 0.8 Vpp. high level hold transistor* Figura 2 60 300 1200 k2
Rt B | Vi = Vgg. pull-up resistor* Figure 2 30 150 500 kQ
RAN2 A | Viy=0.2Vpp, the INT pinlow level held transistor 80 300 1200 kQ
Rn2 B | Vi = Vpp. The INT pin pull-down resistor 300 1500 5000 k)
Rn2C | Viy = 0.8 Vpp, the INT pin high level hold transistor 60 300 1200 kQ
Rn2D | Viy = Vgg, the INT pin pull-up resistor 300 1500 5000 kO
Rin3 Vin = Vpp, the RES pin pull-down resistor 10 30 50 kQ
R4 V) = Vgg, the RES pin pull-up resistor 10 30 50 k2
RS Vin = Vpp. the TST pin pull-down resistor 60 250 1000 k0
Rt A gilg;eoéz Vpp. low level hold transistor* 80 300 1200 kQ
Input resistance Rt 8 | Vi = Vpp. pull-down resistor* Figure 2 a0 150 500 k2
A1 C ::Ii?;e(}éa Voo, high level hold transistor* 80 300 1200 W
Rin1 D | Viy = Vgg, pull-up resistar* Figure 2 40 150 500 kg
A2 A x::\::tozr Vpp. the INT pin low level hold Vop <25V 80 200 1200 kQ
Rn2B | Viy = Vpp. the INT pin pull-down resisior 400 1500 5000 kQ
Ap2 C l\'r'g;sowﬂr Vpp. the INT pin high level hold 8 100 1200 xQ
Rne D | Viy = Vgs, the INT pin pull-up resistor ac0 1500 5000 kQ
Rin3 Viy = Vpp. the RES pin pull-down resistor 10 30 50 kQ
R4 Vi = Vg, the RES pin pull-up resistor 10 30 50 kQ
RinS Vi = Vpp. the TST pin pull-down resistor 8¢ 250 1000 kQ
Cutput high lave! voltage Vou (1) | lon =~500 pA N1 1o Ne Vpp—-05 V)
Cutput low level voltage VoL (1} {loL=1.0mA 3] v
Cutput high tevel valtage Vou (@) |log=-400 uA | K110 Ka, P10 P4, M1 1o M4, SO1 10 | Vpp-05 \
S04, Al 10 Ad (with the K, P, M, SO
Output low level voltage VoL (@) | lp =400 pA and A ports in output mode) 0.5 Vv
Qutput oif leakage current | lorel Vo =105V | N1 1o 4 (open specificatians), Figure 10 1.0 A
Segment port output impedances
[In CMOS output port mode]
Output high level voltage Vou 3) | lgp=-100pA Seg to Seg35 Vpp-05 v
Output low level voltage VoL {3} |[loL=100 pA 0.5 v
[In p-channel open-drain output port mode {See Figura 11.)]
Output high level voltage Vo (8) | lgy =—100 pA Seg 10 Seg3s Npp—05 v
Output off leakage current Vore! | VoL=Vss 1.0 A
[in n-channel opan-drain output pert mode (See Figure 11.)] -
Output low level voltage VoL 3) | foL=100pA Seg! 1o Segds 05 v
Qutput o leakage current | loep | Vou=Vpp 1.0 pA
[Static drive]
Qutput high level voltage Vor (4) | low=-20 pA, Seg1 to Seg35 Vpp-02 v
Qutput low level voltage VoL(4) |loL=20pA 02 v
Qutput high level veltage Vor {5} | loy = —100 pA, COM1 Vpp-02 v
Cutput low level voltage VoL (5) | lgL =100 pA 0.2 v
Nate: For the 24 pins S1 to $4, K1 10 K4, P1 to P4, M1 to M4, SO1 to S04 and A1 1o Ad.
No. 4435-2172%
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Electrical Characterlstics at Vpp =3.0 t0 4.5 V, Vgg = 0 V, Ta = -30 to +70°C

Parameter Symbol Condilions min typ max Unit
Rn1A | Viy=0.2Vgp, low level hold transistor* Figure 2 a5 200 800| kQ
An1B | Viy = Vpp. buil-down resistor* Figure 2 15 80 300] kO
RiN1C | Vin = 0.8 Vpp, high level hold transistor* Figure 2 35 200 800| k
Ry D | VN = Vgg, pull-up resistor* Figure 2 15 80 300| k@
Rin2 A | Viy=0.2Vpp, the INT pin low level hold transistor 35 200 800| kQ
Rn2 B | Vin=Vpp. The INT pin pull-down resistor 150 800 3000| k0
Rn2C | Vy=0.8Vpp, the INT pin high level hold transisior 35 200 800| kQ
Ry2D | V|N = Vgs, the INT pin pull-up resistor 150 800 3000 kQ
Rjp3 Vi = Vpp. the RES pin pull-Gown resistor 10 30 50| ka
R4 Vi = Vgs, the RES pin pull-up resistor 10 30 50| ka
RinS Viy = Vpp. the TST pin pull-down resistor 25 130 500 kn
At A ::Iigqu-:eoéa Vpp. low level hold transistor« 40 200 soo]  ka
Input resistance B! B | Vin=Ypp. pull-down resisior* Figure 2 20 80 ~300] ki
A1 C \F:‘:g;eoéa Vpp. high level hold transistor* 20 200 s00l xa
Riy1 D | Vi = Vgg. pull-up resistor* Figure 2 20 ac 300| ka
A2 A :‘;;sc:ozr Vpp. the INT pin low level hold Voo = 40 300 a0l Ko
30040V
An2B | Viy=Vpp. the INT pin pull-down resistor 200 800 3000 ka
A2 C xy‘;gﬁ\'og. the INT pin high level hold 40 200 1200l xa
ANZ D | Viy = Vgs. the INT pin pull-up resistor 200 800 3000 k@
Riy3 Vy = Vpp. the RES pin pull-down resistor 10 30 50| k0
Rin¢ V| = Vgg, the RES pin pull-up resistor 10 a0 50| ki
RinS Viy = Ypp. the TST pin pull-down resistor 30 130 500| kO
Qutput high level voltage Vou (1) | loy ==500uA N1 10 Na Vpp-0.5 A
Output low level voitage VoL (1) loL = 1.0 mA 05 v
Output high level voltage Vou{2) |loy==-400pA | KitoKa, Pi1o P4, M110M4, 80110 | Vpp—-0.5 v
S04, Al 1o A4 (with the K, P, M, SO
Cutput low lavel voltage VoL (2) |ioL =400 A | and A porls in output mode) 0.5 A
Culput off leakage current | loee] | Vor =105V | N11o 4 (open specifications), Figure 10 1.0] pA
Sagment port output impedances
[in CMOS output port mode]
Output high level voltage Vou (8} | lgH=-100 pA Seg! to SegaS Vpp—-05 v
Qutput low level voltage VoL (3) [loL=100pA 05 v
[in p-channel open-drain cutput port mode (See Figure 11.))
Qutput high level voltage Vor (3 |[log=-100pA Seg to Seq3s Vpp-05 v
Output off laakage current llgee! [ VoL=Vss 10| pA
{In n-channel open-drain cutput port mode {Se¢ Figure 11,)]
Cutput low level voltage Vo, (3) | lo =100 pA Seg! 10 Segd5 05| Vv
Output off leakage current ltorel | Vou=Vpo 10 pA
[Static drive]
Cutput high level voltage Vou (4) | ko =-20 pA, Segt 1o Seg35s Vpp-0.2 v
Output low level vollage VoL4) |lgL=20pA 0.2 v
Cutput high leve! voftage Vor (5) | lgy = =100 pA, COM1 Vpp - 0.2 v
Qutput low level voltage VoL(5) |lpL=100pA 0.2 v
[1/2 bias drive]
Output high leve! voltage Von(4) }Jloy=-20 pA Seg! 1o Segds Voo - 0.2 02 v
Output low level voltage VoL (4) | loL=20uA
Qutput high level vollage Vo (5) | lop=-100pA Vpp~02 v
. lgi = =100 pA
Qutput midd'e level voltage Vom COM1 to COM4 Vpp/2-0.2 Vpp2+ 02| V
lop = 100 pA
Qutput low level voltage VoL (5) | loL =100 pA 02| WV

Note: For the 24 pins S1 to 54, K1 to K4, P1 to P4, M1 10 M4, SO1 to 8C4 and A1 to A4,

Continued on next page.
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Continued from preceding page.
Parameter I Symbol l Conditions min I typ | max ] Unit
[1/3 bias drive: About 1110 of the rating for Vpp = 4.510 6.0 V]
Supply leakage current ek (1) | Vpp =3.0V, Ta=25°C, Figure 3 02 1.0 pA
Supply leakage current lex (2 {Vpp=3.0V,Ta=50°C,Figure 3 1.0 5.0 pA
Vop=30V | 51554, K110Ka, P1 1o Pa, M1 10 M4,
S01 1 S04, A1 1o A4, INT, RES (with
Input leakage current loer Vin=VoDp the ¥, P, M, SO and A ports in input 10 wA
moda, and with open specifications for
Vin = Ves the INT and RES pins) -10 pA
Vpp =30VY,01=C2=0.1pF, Vppl = Vp,
Qutput voltage 1 Vpop1-(1) 172 bias, fopg = 32.768 kHz, Figure 4 1.3 1.5 1.7 v
VDD =30V,
ool 11 | 142 25ec Crystal oscllator specifications, crystal: 4.0 80 [ wA
Supply current 1 v 30y, | 32kHz, Cg=20pF, Cl =25k, HALT
lippl 12 | 28 Z5es | mode, Figure 6,LCD = 1/3 bias 20 | paA
Vpp=30V, |
l'ppl 21 Ta = 25°C Crystal oscillator spedifications, crystal: 6.0 0 v
Supply current 2 V—apy | 380 65kHz, Cp =10 pF,Cl = 25k, .
| Ippl 2-2 TaDE gooc | HALT mode, Figura 6, LCD = 1/3 bias 30 pA
Vpp=3.0V,
Iopl 31 | 152 55 CF oscillator spacifications, 150 300 | pA
Supply current 3 v 30V CF: 400 kMz, Ccg = Ced = 330 pF,
| Ipp! 32 TEE sorc | HALT mode, Figure 7 500 7y
Oscillator start voltage | vgrrl |Tgrs5s 2.2 v
Oscillator hold voltage | Vhoup | Crystal oscillator specifications, 20 60 | v
Oscillator start time 1 Tgrr! |Vpp=22Vv | usinga32KkHz crystal, 5 s
Vo o205 0 Cg =20 pF, Cl £ 25 k2, Figure 6
Oscillator stability at aoey 3 | ppm
Oscillator start voltage | Vgrrl | Tsyrs5s Crystal oscillator specifications, 24 v
Oscillator hold voltage | Vi | using a 38 or 65 kHz crystal, 22 6.0 v
Oscillator start time 17str] |Vop=24V |XCo=10 pF, Cl<25ka, Figure 6 5 s
Oscillator start voltage | Vsrr| [TsTr<30ms | or oscilator specifications, 2.4 v
Oscillator hold voltage [ Vaows | using a 400 kHz ceramic filter, 2.2 6.0 v
Oscillator start time I Tgrrl |Vop=24v | Coa=Cod=330pF, Figue? 30 ms
Oscillator start voltage 1Vgrrl | Terr=80ms | oF oscilator specifications, 24 \
Oscillator hold voltage | Viowo| using an 800 kHz ceramic hiter, 22 6.0 v
Oscillator start time [ Tsrr| |Vpp=24V | o8 =Cod=220pF or 100 pF, Figure 7 30 ms
Oscillator correction capacitance Cd Vpp = 3.0 V, XTOUT pin (built-in} 16 20 24 pF
No. 4435-23/29
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Electrical Characteristics at Vpp = 4.510 6.0 V, Vgg =0 V, Ta = =30 to +70°C

Paramater Symbol Conditions min yp max Unit
Ryt A | vy =0.2Vpp, tow level hold transistor* Figura 2 30 120 500 ko
Riy1 B | Viy = Vpp, pull-down resistor* Figure 2 10 50 200| ki
Ryl C | VN =0.8 Vpp, high level hold transistor* Figure 2 30 120 500 ki
RAn1D | VN =Vss, pull-up resistor* Figure 2 10 50 200| ka
Rn2 A | Viy =0.2 Vpp, the INT pin low level hold transistor 30 120 500f ko
Input resistance Rin2 B | ViN = Vpp. The INT pin pull-down resistor 100 500 2000] kO
Rn2C | Viy = 0.8 Vpp. the INT pin high level hold transistor 30 120 500 ko
Rn2D | Viy = Vs, the INT pin pull-up resistor 100 500 2000 kO
RiN3 Vi = Vpp. the RES pin pull-down resistor 10 30 501 kD
Rin4 V)N = Vgg. the RES pin pull-up resistor 10 30 50| kQ
RiNG V)N = Vpp, the TST pin pull-down resistor 20 70 300 k0
Cutput high ievel voltage Vou (1) |[log=-5.0mA N$ 1o Na Vpp-0.5 v
Qutput low lavel voltage VoL (1) [loy=10.0mA 0.5 v
Output high level voliage Von (2) IQH =—1.0mA K1 to K4, P1 to P4, M1 to M4, SO1to Vpp—-0.5| Vpp—0.2 v
S04, A1 10 A4 {with the K, P, M, 5O
Qutput low level voltage VoL(@) |loL=2.0mA | and A ports in output mode}, 0.2 05 v
N1 to N4 (open specifications)
Output off leakage current I'lgrel | Von=10.5V Figure 10 10| pA
Segment port output impedances
[In CMCS output port mode]
Qutput high level voltage Vou (3} | lon =—500 pA Seg! to Segds Vpp-0.5| Vpp~0.2 v
Output low level voltage VoL (3) | loL =500 A [+2] \
{In p-channel open-drain output port mede (See Figure 11.)]
Output high level voltage Vou (4) | loq =-500 pA Segt 1o Seg35 Vop=-0.5| Vopp=-0.2 v
Qutput off leakage current | loet | VoL =Vss , 10| pA
[In N-channel open-drain output port mode (See Figure 11.)]
Output low level voltage VoL (4) | loL =500 pA Seg! 1o 5eg35 0.2 0.5 v
Output off leakage current Viorr! | Vou=Voo 10| pA
|Static drive]
Qutput high level voltage Vor (4) | lon =—40 pA Seg1 1o Seq35 Vpp-02 v
Output low leval voltage VoL (4) |loL=40pA 0.2 A
Output high level voltage VoH (B) | lon =400 pA com Vop-02 A
Qutput low level voltage VoL (8) | gL = 400 pA 02 V
[1/2 bias drive)
Output high level voltage Vou (4) | loy =—40 pA Seg 1o Seq35 Vop-02 v
Cutput low level vollage Voo {4) |loL =40 pA 0.2 A
Cutput high level voltage VoH (B) | lon =—400 pA Vpp-02 Vv
. IlgH = ~400 pA
Cutput middle level voltage Vomz-1 COM1 to COM4 Vpp2-0.2 Vpp/2 +0.2 v
|0L = 400 pA
Cuiput low level voltage Vor(8) |lpoL =400 pA 0.2 vV
[1/3 bias drive]
Output high level voltage Vou {d) | loy = -0 pA Vpp-0.2 vV
2Vpp/3 2Vpp3
Qutput middle level voltage Vou'-? ‘o =40 1A Segl to Segls P[o)j_z sz v
Vomi-2 gL = 40 HA VDDIS -0.2 Voola +0.2 Vv
Qutput low [evel voltage VoL{d) |loL=40pA 0.2 Vv
Qutput high level voltage VoH (6) | 1on =-400 pA Vpp—-0.2 v
. Vom21 | low = 400 pA 2 V_'?g‘g 2 v?g/g Y
Cutput middle level voltage COM1 1o COM4 R -
Vom2-2 | lop = 400 pA Vpp/3-0.2 Vop2+02| v
Qutput low level voltage - VoL (6) | Igy =400 pA 0.2 v

Note: Forthe 24 pins S1to S4, K1 1o K4, P1 to P4, M1 to M4, S01 10 504 and A1 to A4,

Continued on next page.
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Continued from preceding page.
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Parameter Symbol Conditions min typ max Unit
Vpp =3V, Ta= 25°C, 32 kHz crystal oscillater,
lor! | LCD u 1/3 bias, Figure 6 20 30 KA
Vpp = 5V, Ta = 25°C, 32 kHz crystal oscillator,
lor2 | (CD = 1/3 bias, Figure 6 40 60 A
Operating current lop-3 | Vpp =8V, Ta=25°C, 400 kHz, CF oscillator, Figure & 240 300 MA
lop4 | Vpp =5 V. Ta= 25°C, 400 kHz, CF oscillator, Figure & 620 780 RA
lop-5 Vpp=3V,Ta=25C, 1 MHz, CF oscillator, Figure 6 350 480 A
lop-6 Vpp = 5V, Ta = 25°C, 1 MHz, CF osdillator, Figure 6 aso 1200 nA
lop? Vpp=5V, Ta=25C, 4 MHz, CF oscillator, Figure 6 1700 2500 nA
Supply leakage current lew (1) | Vpp=6.0V, Ta=25C, Figure 3 0.2 1.0 pA
Supply leakage current gk (@ |Vpp =620V, Ta=50°C, Figure 3 1.0 50 pA
Voo =80V | g4 1554,K1 toK4, M1 10 M4, SO1 1 uA
S04, At 10 A4, INT, RES (with the K, P,
Input leakage current lorF Vin=Vop M, SO and A ports in input mode and 1.0 pA
with open specifications for the INT and
Vm = Vss RES pin’) -1.0 p.A
Vpp=50V,C1=C2=0.1 uF, Figure 4,
Qutput voltage 2 Voo!-() | 172 bias, fopg = 32.768 kHz Voo! =Vo 24 25 26 v
Output voltage 3 Vpp1-(3) Vpp = 5.0V, C1 = C2a 0.1 pF, Figure 4, Vpp1 =Vo. 1.4 1.67 1.8 A
Vpp2-(3) | 1/3 blas, fopg = 32.768 kHz Vpp? = Vg 31 3.3 35 v
Vpp =50V, | Crystal oscillator specifications,
Swon! 1 HMopl 11 | yas25:C | cysal: 32 iz 18 30 pA
upply currant Voo =50V, | Co=20pF,C1= 25 ka1, HALT mode,
ligol 1-2 Ta = 50°C Figure 6, LCD = 1/3 bias 50 uA
. | VDo =50V, | Crystal oscillator specifications,
Supph 2 ool 27 [ 757 250 crystal; 38 or 65 kHz, Cg = 10 pF, 5 % HA
upply current Vop =50V, | C1 =25k, HALT mode, Figure 6,
l'ogl 22 |10 500c | tCO=1/3bias 50 M
VDD =50V,
Fiool 81 | 132 25 CF oscilalor spacifications, 400 600 A
Supply current 3 V50V CF: 400 kHz, Ceg = Ced = 330 pF,
| Ippl 3-2 ng s0:c | HALT mode, Figure 7 600 pA
Vgp =50V,
Mppl 41 [ 1372 250¢ CF osdillator specifications, 450 €50 pA
Supply current 4 Vim ooy, | CF: 1000 kHz, Ceg = Ced = 100 pF,
| lppl a2 TEE 5ooc | HALT mode, Figure 8 or 220 pF 700 pA
Vop =50V,
ol 81 | 327 ogee CF oscillator spacifications, 500 700 KA
Supply current 5 V5o ] CF:2000kHz Cog = Cod = 33 pF,
ligp) 52 | {2l ™ | HALT mode, Figure 8 750 pA
Vpp =50V, -
ool 81 | 132 250c | CF oscillator specifications, 700 800 KA
Supply current 6 V50V CF: 4000 kHz, Cog = Ced = 33 pF,
igpl 62 TaDE 50°c | WALT mode, Figure 8 1000 pA
Oscillator correction capacilance Cd Vpp = 5.0 V, XTOUT pin (built-in} 16 20 24 pF
No. 4435-25/29
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37k:32.768kHz T—T—T
65k :65.536kHz

38k:38.2293kHz

XTIN XTOUT
X tal

Cd

V3§

Figure 1-1 Osclllator Circuit (XT pins)

VDD

CFIN CFOUT

CF Red=0£2
0

ch_I: ]_

V§s

Ced

Figure 1-2 Oscillator Circulit (CF pins)

The switches are sel
by mask options,

*—..__‘

AR

Figure2 S,K, P, M, SO and A Port Input Circuilt Configuration

Recommended Ceramilc Filters

Manufacturer Murata Mig. Co., L1d. Kyooera Corporation
lien Catalog No. Ccg (pF) Ccd (pF) Catalog No. Ceg (pF) Ced (pF)
Fraquency
400 kHz C&B400P 30 330 KBR-4008 330 330
800 kHz CSB80dJ 220 220 KBR-800H 100 100
1 MHz CS$B1000J : 220 220 KBR-1000H/Y 100 100
2 MHz CSAZ.00MG, CST2.00MG 33 (built-tn) | 33 (built-in) | KBR-2.0MS a3 aa
4 MHz CSA4.00MG, CSA4.00MGW 33 (built-in) | 33 {built-in) ﬁg::::gmgm&’g 33 (built-in) | 33 (built-in}
| 7y, - Stopped state
Xtal S-port input resistors: on siate
VDD
c1 L] CUPZ XTIN _r{[: & 1/O ports: output mode, all data values high
T cupl XTOUT— Cce RES and INT pins: built-in resistor specifications, open
rvnnl CFIN—2— state
= Currents due 10 external components connected to the
e AL Vs CROUT 5 Cod LCD ports are not included.
CZ‘I_C3T T Crystal frequency: between 32 and 65 kHz

&

Figure 3 Supply Leakage Test Circuit

CF frequency: 200 kHz to 4 MHz
Crystal frequency: 32 kHz
C1,C2 and C3: 0.1 uWF

| i Figures 4 and 5
VoD Xtal LCD ports: open
cl ez XTIN DI Ce CF frequency: 200 kHz 10 4 MHz
T {cupt XTOUT— Ceg
Vo O VDDI CFINF——]
=
- VDDZ CROUT———]
Vss CF Ced
c2[ I
Flgure 4 Output Voltage Test Circult
No. 4435.26/29

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5790238/LC587008.html

LC587008, 587006, 587004

&
[ mil [ &S vtal L
Xtal ta
cuPz VDD g7 N cupz YO0 xTINF—=—
Cl 3 Cg Ci T | ‘ O Cg
T{cupl XTOUT— Ccg CUPI XTOUT— Ceg
Vo O VDDl CFIN——] rVDDl CFINF—2
— ’ =
O—-—+—VDD2 CFOUT—CFI-*{ _—]VDd2 vss CPOUTET—|
Note: With the CF oscillatar in the stopped state,
with a 32, 38 or 65 kMz crystat. C1, C2 and
C3are 0.1 pF, .
Flgure 5 Output Voltage Test Circult Figure 6 Supply Cutrent Test Circuit
Y
| @ 1 [ \*5/ Yial 1
‘ ta
—{cupz VDD ATIN-e copz VDD xTINC—e
ci = Cg Cl‘i‘_, OJCe
T cupi XTOUT— Ceg CUPl XTOUT— Ceg
vDD! CRINF—e—] rVDDI CF]N—D_?_—|
[
_—{von2 CFOUTTl;«"——{ _——{VDD2 vss CFOUT-"M(%_—C{ -
VSS Ced ¢
CZT C?’T )i CZT C3I i \Rcd
" N Note: With the crysial oscillator in the stopped
state,
Figure 7 Supply Current Test Circult Figure 8 Supply Current Test Circulit
® = |
Xtal, T
—ourz VDD xTiN—=—{ ¢ ver
Cl - 3 Cg
CUP! XTOUT— Ccg
VDD CFIN e
_—¥DD2 uss CPOUT—Rext
c2]e3] T | N1 to 4
Note: \Hith the crystal in the ;scillation slopped
state VSS
Figure 9 Supply Current Test Circult Figure 10 Supply Current Test Clrcuit
VDD VDD
P-channal open drain N-channa! opan drain
-
vouT — vouT
V§S VSS§
Figure 11 Segment Pin Open Draln Circuit Configurations
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RC 0SC FREQUENCY (1 RC OSC FREQUENCY (2
, 1 T N M IHI(ILI
VDD-V§$=3.0(V) VDD-V555. 0(V) ]
Ta=25 (1) NS Ta=25(1C
N h
1000 1000 N B
7 These valuss are provisionl, 7 RS These values ave provisiona.
A A N
§] 5 1 5 \\ \\ \\\
™ N, SR WEEL m hn! \\\ > \¥ ™~
= ANAUAMIIN = LN \\\
= NN 56 (PF) = e NN
o N = . ‘
o AN \\ N \l | £ \\\; \‘\ RN
(239 \ \\ (23 \\‘ \E N \‘\ \\
_\ A ‘\\ \\‘\1 b) \‘\\\ \\N
100 N 100 N
N A AN A IREEL— N
7 NN 7 AN A
5 AN AN 3 5 : MR NI AN
710 23 571002 3 5 71000 ' 710 23 571002 3 5 71000
Rka) => R{kQ) =>
Figure 12 Sample RC Oscillator Frequency Characleristics
tepey
tow o toww tone Lokn
03 N / N M3 —— = -
tiec| ter ¥4 —
ek | tenr, .
kL, ICKH..CyCIO time or longer
S01 )ZL Input data
Loxo Figure 14 Timer 1 and Timer 2
> External Clock Input Timing
502 X Output data >< (external clock mode, pins M3 and M4)
iDD-VDD
Tegeys ot m e hus MIN 3 | [ TF
tex=texn v 2.4 s MIN . 2 G oilator :
tieg e lus MIN Continuous ROM CF oscillator
teg ter e l JIES M ] N 1 f 0 ?’?:mzﬂs% ’II ?_5‘::55‘5“
TR s MAX 7 = "
Vop=3.0106.0V 5 7
op =3.0106. < 5 /%
] 744
. imi g8 2 _‘“// /
Figure 13 Serial /0 Timing = e /These values are provisional.
{in external clock mode) 0.1 w? A
5 . 7 TVPII /I MAK
. 5 5 Tee
——% Oparation slaris ‘g 5 / 7 "”j %ﬁ(z
Slondy-stale value ; & Moo e
1nevo\u' -ro‘:hlhea : Z %%H:\zuu“ /TYP 4 =26
;ﬁ%ﬂ?fﬁﬁ;ﬁ"d H M".ﬁ-mdwvollaga Vi) ;Pemz‘"’:‘c ////
stala voltage TVoo oot Time constanl for the supply voltage rise time. 0 Ol " ~ >,
. tRES: Tima constan lor the RES pin rlse ima ra
7 - Rosat Iimil vollaga (V) IRES: Raeset signal confrmation ime 7 i yd
5 Fd //
: Vi
K
2 /
Figure Initial Reset Timing 0.001 e

0 1 2 3 4 5 6 7 8
Supply voltage, Vpp - V
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W 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 herein for an above-mentioned use shall:

M@ Accept full respensibility 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

SANYQ ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

M Information (including circuit diagrams and circuit parameters) herein is for example only, it is not guaranteed for
volume production. SANYO beliaves 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, 1995. Specifications and information herein are subject to change
without notice.
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