[Ordering number : EN*6008

CMOS IC

LC587208A, 587206A, 587204A, 587202A

SANYO

4-Bit Single-Chip Microcontroller

LCD Driver ROM: 2, 4, 6, or 8 K x 16 bits, RAM: 512 x 4 bits

Preliminary

Overview

The LCS587202A through LCS587208A are 4-bit CMOS
microcontrollers that integrate ROM, RAM, and an
extensive set of peripheral functions around a CPU core
that supports low-voltage operation. Memory capacities
include 2, 4, 6, or 8 K of 16-bit ROM, 512 x 4 bits of
RAM, and a special-purpose RAM for the 8-level stack.
Peripheral functions include two 8-bit timers (one of
which can be used as an event counter), an 8-bit
synchronous serial interface, an alarm signal generator, a
remote controller carrier signal generator, and an LCD
controller/driver circuit. These microcontrollers provide a
powerful set of standby functions for reduced power
dissipation. '

Applications

* Portable electronic equipment that uses an LCD display
(These microcontrollers are particularly well-suited for
portable equipment that requires low-power operation
for extended battery life.)

* Control and LCD display in portable CD players, timers,
and consumer health maintenance equipment

* Remote controls for CD players, VCRs, and tuners

Features
ROM

» LC587208A (8192 x 16 bits)
» LC587206A (6144 x 16 bits)
» LC587204A (4096 x 16 bits)
* LC587202A (2048 x 16 bits)

RAM

* LCS587208A (512 x 4 bits)
» LC587206A (512 x 4 bits)
* LC587204A (512 x 4 bits)
* LC587202A (512 X 4 bits)

Package Dimensions
Unit: mm
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SANYO: QFP64E(QIP64E)

herein.

B Any and all SANYO products described or contained herein do not have specilications that can handle
applications that require extremsly high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

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

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYQO, 110-8534 JAPAN
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Instruction cycle times

Except for the table reference instruction, all instructions execute in a single cycle.

Cycle time Supply vottage System clock oscitlator Oscillator frequency
667 ns 45060V CF (ceramic) osclllator 6 MHz
Tus 28060V CF {ceramic) oscillator 4 MHz
4us 251060V CF (ceramic) oscillator 1 MHz
10us 2280V CF (ceramic) oscillator 400 kHz
122 ps 201080V Crystal oscillator 32.768 kHz
Ports

Input-only pins
¢ Port S (4 pins)
« The INT pin (1 pin)
1/0 Pins
* Port K (4 pins)
The output circuits are CMQOS circuits, and cannot be modified,
* Port M (4 pins)
The output circuits are either CMOS or p-channel circuits, and the type can be selected under program control in single-port units.
(The M4 pin is set to its input pin function when timer 2 is used as an event counter.)
* Port SO (4 pins)
The output circuits are either CMOS or n-channel circuits, and the type can be selected under program control in single-port units.
The three pins SO1, SO2, and SO3 also function as the serial interface pins. (Two-pin serial interface operation is also supported.)
* Port P (4 pins)
The output circuits are either CMOS or p-channel circuits, and the type can be selected under program control in single-port units.
Output-only pins
» Port N (4 pins)
'The N3 pin also functions as the remote controller carrier output pin, and the N4 pin also functions as the alarm output pin.
LCD drive pins
» Common pins (4 pins)
« Segment pins (23 pins)
The segment pin circuits include built-in memory (called “segment memory™} that holds the output data. These pins can also
be switched in single-pin units in the mask options to function as general-purpose outputs (CMOS, p-channel, or n-channel).

Wide selection of LCD drive techniques

LCD drive technique Number of sagments that can be driven Required common pins
1/3blas 1/4duty .82 segments COM1 to COM4
1/3bias 1/3duty 69 sagments COM1 to COM3
1/2bias $/4duty 92 segments COM1 to COM4
1/2bias 1/3duty 69 segments COM1 to COM3
Duplex 46 segments COM1, COM2
Static 23 segments COM1

LCD controller (Hardware functions that facilitate the development of display control software)

Segment PLA (option)
This technique allows the LCD drivers (common 1 through common 4) to be controlled according to user software
design, i.e. the relationship between LCD segment control strobe signals and the data. This technique is more difficult
for the chip manufacturer, but it allows software design and the LCD panel layout design to be completely independent.
Thus it supports highly efficient product development and is a major plus for the user. Furthermore, there is no need for
a routine that converts data held in RAM to LCD driver output data,

Segment decoder
These microcontrollers provide a decoder for 7-segment displays. This circuit also allows binary data to be output
without modification for display control of flag areas that display various operating states.

Strobe decoder
This function groups segments for easier program development and display controi.
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Timers

Timer 1
* Six-bit prescaler + 8-bit programmable reload timer
(The prescaler is shared by timer 1, timer 2, and thie serial interface.)
* Supports the generation of remote control carrier signals under program control.

Timer 2
+ Six-bit prescaler + 8-bit programmable timer

{The prescaler is shared by timer 1, timer 2, and the serial interface.)
+ Can also be used as an event counter.

Base timer (When the 32.768 kHz crystal oscillator option is selected)
» Two frequencies from a set of four base frequencies (either 125 ms and 500 ms, or 100 ms and 250 ms) can be selected as a
combination of mask option and program selection to flexibly support end products.

Standby functions

Halt mode ‘

* Instruction execution is étopped in this mode. The oscillator circuits, the timers, the LCD controller and driver circuits,
and the serial interface continue to operate. This mode allows unnecessary loops to be avoided and therefore power
dissipation can be reduced by the effective use of this mode.

» The halt mode clear (exit) conditions can be set by application programs, The following functions can be used to clear
halt mode.

— Transitions on the INT pin signal (1 factor)

— Timer 1 (1 factor)

— Timer 2 (1 factor)

— Base timer (1 factor)

— Transitions on either the serial interface pins or the SO4 pin (One or the other of these two factors)
— Transitions on the S and K port signals as defined by the SSW instruction (8 factors)

— The reset signal

Hold mode

» This is a full standby mode in which the oscillator circuits are stopped.

* The hold mode clear (exit) conditions can be set by application programs. The following functions can be used to clear hold mode,
— Transitions on the INT pin signal (1 factor)

— Timer 2 in event counter mede (1 factor)

— Transitions on either the serial interface pins or the SO4 pin (One or the other of these two factors)
— Transitions on the S and K port signals as defined by the SSW instruction (8 factors)

— The reset signal '

Interrupt function (5 factors with 4 vector addresses)

— Transitions on the INT pin signal (1 factor)

— Timer 1 (1 factor)

-— Timer 2 (1 factor)

— Transitions on either the serial interface pins or the SO4 pin (One or the other of these two factors)
Watchdog timer

A 16-bit counter is used. This circuit supports reset based on a combination of two points the program passes through for
flexible application support. This watchdog timer circuit supports the following operating times.

Crystal oscillator used (32.768 kHz, 1 or 2 cycles): Up to 2000 ms (max)

CF oscillator used (1 MHz, 1 cycle): Up t0 65.536 ms (max)

Subroutine stack

These microcontrollers provide an 8-level stack in special-purpose RAM for subroutines and interrupt handling. Thus
data RAM is not required for saving the pregram counter.

Instruction set

These microcontrollers provide 126 easy-to-use instructions, including accumulator manipulation, register to/from
memory transfer, arithmetie, logical operation, flag manipulation, and I/O port control instructions, as welt as a full set of
conditional branch instructions.
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Osciilator circuits (three types)

Single-oscillator specifications: One osctllator, either a CF, RC, or crystal oscillator.

Bual-oscillator specifications: Either a CF and a crystal oscillator, or an RC and a crystal oscillator.

CF (ceramic) oscillator circuit

* Used for the system clock in fast mode
» 400 kHz to 6 MHz

RC (resistor/capacitor) oscillator circuit

* Used for the system clock in fast mode
« 400 kHz to 800 kHz

» Two-terminal oscillator circuit

Crystal oscillator circuit

* Used for the system clock in slow mode
= 32.768, 38.2293, or 65.536 kHz

Package options
» QIP64E (flat package)
» Chip

Pin Assignment
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« Consult your Sanyo representative in advance belore using selder bath or spray techniques for mounting.
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Pad Arrangement

{Applies to the chip version of the product.)

zz;sg%§§§§528525
288888 ¥uLBLLELEY
Chip size: 4.10 x 3.69 mm
O0CoOooooooobonbooxX Thickness: 480 ym
es | 052 ;2325993395988 5883 0] i seas Jacket opening dimensions: 110 x 110 pm
wr | [ 83 32 [ | seav2
so1 | [ 54 3t [ | sEant
sz | L3 e s0 [J | seeto Bonding must be performed
so3 | [ 58 20 [ | sesos within the jacket opening area.
sos | [ &7 28 [J | sesos
p1| [] 58 27 [ | seqo7 SXRX
rz | [J s 28 [ | seos 2
p3 | [] e0 25 [] | seaos .
el O & 24 [] | seoos 2
xmour | [ ez 22 [ | sesus %
xtin | [ e3 22 [ | seavz 3
vooz | (7] o4 ::, B :zim Enlargement View of a Pad
yoor | [J 85 19 [] | Ne
vss | [] se s O |
ks B ameBBRrRoe 2T @230 2 =
pooooooooooonooo o a
zep;uB3cgoTaNRd 5 8
2B
Pad Coordinates (unit: pm)
{Applies to the chip version of the product.)
No. Pad X Y No. Pad X Y
1 VDD -1854 -1345 34 _ 1452 1650
2 CFIN -1396 -1650 35 _— 1292 1650
3 CFOUT -1236 -1650 36 SEG14 1132 1650
4 S1 —-1071 ~1650 37 SEGI15 972 1650
5 S2 -901 -1650 38 SEG16 812 1650
6 83 -7 ~1650 39 SEG17 652 1650
7 S4 -561 -1650 40 SEG18 492 1650
8 K1 -3 -1650 41 SEG19 332 1650
9 K2 -221 —-1650 42 SEG20 172 1650
10 K3 -51 1850 43 SEG21 12 1650
11 K4 119 -1650 44 SEG22 -148 1650
12 M1 289 —165C 45 SEG23 -308 1650
13 M2 459 -1650 a6 COM4 ~-468 1650
14 M3 629 ~1650 a7 COM3 -628 1650
15 M4 799 —-1650 48 COM2 -788 1650
16 N1 1034 -1650 49 COM1 -948 1650
17 N2 1333 -1650 50 CUP1 -1108 1650
18 N3 1854 -1234 51 cupP2 -1268 1650
19 N4 1854 -935 52 RES -~1854 1488
20 TST 1854 =705 53 INT ~-1854 1323
21 SEGO1 1854 ~545 54 S0O1 -1854 1153
22 SEG02 1854 =385 55 S02 -1854 983
23 SEGO3 1854 ~225 56 S03 -1854 813
24 SEG04 1854 -85 57 S04 ~1854 643
25 SEGO5 1854 95 58 P1 -1854 473
26 SEGO6 1854 255 59 P2 -1854 303
27 SEGO07 1854 415 60 P3 -1854 133
28 SEGOB 1854 575 61 P4 -1854 -37
29 SEGO09 1854 735 62 XTOUT -1854 -202
30 SEG10 1854 895 83 XTIN -1854 ~362
31 SEG 1854 1055 64 vDD2 -1854 -594
32 SEG12 1854 1215 65 vDD1 -1854 898
33 SEG13 1854 1375 66 VSS -1854 -1122

* Pad 20 must be connecled to Vgs.
* Pads 34 and 35 must be left open.
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System Block Diagram

- Bage limer (free
> running timer) %

Watchdog tiser

[ Hosal Yunction ]

C—  F 5
[ F

I
d 2 Alarm signal
o RS generator
) %
Strobe decoder 2 o2, INUUDER O
. 5 : :
S Segment PLA ] E : Carrier controf clreuit
: 8-bit reload timer
X (timer 2)
Segment pins
C pins_| £ : 8-bit :’;reaet’llmer Note: Shaded blocks can b selected
B : (timer 3) by the user as mask options.

Mask options overview

Mask options are provided to allow the microcontroller hardware functions to closely match the specifications of the end
product. The vser can select any combination of options desired. In addition, these microcontroller also provide, as a
mask option, a segment PLA function that can set up a correspondence, in single-segment units, between the operation of
independently developed software and the actual LCD segments.

Oscillator Circuit Options
» QOscillator selection: Selects oscillator specifications appropriate for the application.
1: CF, 2: EXT, 3: RC, 4: Crystal, 5: CF & crystal, 6: EXT & crystal, 7 RC & crystal
» CF/EXT frequency: Selects the frequency of the CF (ceramic) or external osciliator.
1: 400 kHz/10 ps, 2: 800 kHz/5 ps, 3: 2 MHz/2 us, 4: 4 MHzZ/1 ps, 5: 6 MH2/0.7ps
* RC frequency: Selects the frequency of the RC (resistor/capacitor) oscillator.
1: 400 kHz/10 ps, 2: 800 kHz/S us
» Xtal selection: Selects the frequency of the crystal oscillator.
1: 32 kHz/122 ps, 2: 38 kHz/105 ps, 3: 65 kHz/61 ps
* Crystal oscillator specification: Selects the Rd and Cd used with the crystal oscillator,
1: Internal Rd and Cd used, 2: Internal Rd and Cd unused

LCD Controller/Driver Options

» L.CD driver: Selects the LCD driver/controller operating mode appropriate for the drive technique used by the LCD
panel used.
1: Static, 2: Duplex, 3: 1/2B-1/3D, 4: 1/2B-1/4D, 5: 1/3B-1/3D, 6: 1/3B-1/4D, 7 Unused

* LCD frequency: Selects the drive frequency (frame frequency) appropriate for the LCD panel used.
1: Slow, 2: Typ, 3: Fast

No. 6008-6/15
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Base Timer Options :
» Base timer overflow signal: Selects the base timer basic frequency.
1: DIVIN divided by 8192 or 32768, 2: DIVIN divided by 4096 or 16384

Serial Interface Options
» SIO counter internal clock speed: Selects the frequency of the internal clock used by the serial interface.
I: 1 machine cycle, 2: 2 machine cycles, 3: 4 machine cycles

INT Pin Options

+» INT pin resistor: Selects the type of INT pin input circuit appropriate for. the application
1: Pulled down, 2: Pulled up, 3: Open

» INT pin interrupt edge: Selects the input level at which the INT external interrupt pin operates.
1; Falling edge (high to low), 2: Rising edge (low to high)

* INT pin hold transistor: Selects whether or not the level hold function built into the INT pin circuit is used.
1: Low/high level hold transistor used, 2: Low/high level hold transistor unused

Reset Options

» RESET pin resistor: Selects the type of RES pin input circuit appropriate for the application
1: Pulled down (high resistance), 2 Pulled up (low resistance), 3: Open (high resistance), 4: Open (low resistance)

* Internal reset: Selects whether or not the internal reset circuit should be used in conjunction with the external reset
function.
1: Used, 2: Unused

Port Internal Resistor Options

» Resistor connection selection: Selects the programmable resistors and the level hold functions that are built into the
input ports.
1. Pull-down resistor, 2: Pull-up resistor

Port Built-in Level Hold Function Options (Selected in 4-bit units): These depend on which of the above-described
options were selected.
» Port S hold transistor: Selects whether or not the port S level hold function is used.
1: Low/high level hold transistors used, 2: Low/high level hold transistors unused
» Port K hold transistors; Selects whether or not the port K level hold function is used.
1: Low/high level hold transistors used, 2: Low/high level hold transistors unused
« Port M hold transistors: Selects whether or not the port M level hold function is used.
1: Low/high level hold transistors used, 2: Low/high level hold transistors unused
* Port P hold transistors: Selects whether or not the port P level hold function is used.
1: Low/high level hold transistors used, 2: Low/high level hold transistors unused
* Port SO hold transistors: Selects whether or not the port SO level hold function is used.
1: Low/high level hold transistors used, 2: Low/high level hold transistors unused

Port N Options

* N1 pin output type: Selects the type of the port N1 output circuit.
1: CMOS type, 2: N-channel type

* N2 pin output type: Selects the type of the port N2 output circuit.
[: CMOS type, 2: N-channel type

» N3 pin output type: Selects the type of the port N3 output circuit.
1: CMOS type, 2: N-channel type

* N4 pin output type: Selects the type of the port N4 output circuit.
1: CMOS type, 2: N-channel type

* Port N initial output state: Selects the output levels for port N (N1 through N4) when the reset signal is applied.
1: High ievel or off, 2: Low level
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Pin Functions

Pin o ) Function State during a reset
VEE — Ground (-}
vDD — Power supply (+)
» LCD power supply conneclions
« The extemnal handling of these pins differs depending on the LCD drive
bias technique used.
LCD drive blas
vDD1 - Unused] 1A | 12 13
vDD2 - VDD a a
VDDA o—
vDD2 :—l .,__L‘”
VS8 .,JT c2
+] [+]
C1, G2, C3 = 0.1 yF {typ)
« L.CD drive pins
* The external handling of these pins ditfers depending on the LCD drive
bias technique used.
LCD drive bias
CuP1 - vnusee] 111 | 2 | 13
cup2 —
CUP1 |o [
OPEN | OPEW :}c' :}cz
cupz | o
C1, €2, C3 =01 pF (iyp)
« OSC1 (fast mode) oscillator elament connections
CFIN Input CF spaclfications: 400 kHz to 6 MHz
CFOUT | Output RC specifications: 400 kHz te 800 kHz
EXT specifications: 200 kHz to 4 MHz
XTIN Input |« OSC2 (slow mods) oscillator element connections
XTOUT | Output Xial: 32, 38, or 65 kHz
* 1-bil input
+ External Interrupt input
T ot . (T:j;:fﬂ:, cl:mg ;yg: ::dotrn:plssrrupt level are set In the mask options. « Interrupt recaption: disabled
{Rising edge or falling edge) _ * Lavel hold function: operational
* A lavel hold function, which is designed to prevent input floating states
from occurring, Is also avallable as an option.
» 4-bit input port
» Pull-up and pull-down resistors, which can be enabled or disabled under
program control in a single port unit, are built in.
S1 Input | = Input signal transition detection circults and chattering exclusion cirouits,
. ! h + Pull-down or pull-up resistors: enabled
52 Input ;v;::t:?ncan be enabled or disabled under program contre! in 1-bit units, are (After the reset Is cleared: disablad)
S3 put |, . . « Lavel hold function: operation disabled
The chattering exclusion time ditfers depending on the oscillator (Atter the reset is cleared: operation starts)
S4 Input speclfications.
When a 32.768 kHz crystal oscillator is used the time will be 1.95 or 7.8 ms.
* A level hold function, which is designed 1o prevent input floating states
from oceurring on these pins, IS also avallable as an option.
« 4-bit YO por
* Pull-up and pull-down resistors, which can be enabled or disabled under
program control in a single port unit, are built in.
K1 Vo * Input signal transition detection clrcuits and chattering excluslon clreuits, | ¢ Input mede
which can be enabled or disabled under program control In a single port | ¢ Pull-down or pull-up resistors: enabled
K2 o unit, are built in. {After the reset is cleared: disabled)
K3 T'e) * The chattering exciusion time differs depending on the oscillator | = Level hold function: operation disabled
Ké 1o specifications. {Alter the reset is cleared: operation starts)

When a 32.768 kHz crystal oscillator is used the time will be 1.95 or 7.8 ms.
* Qutput circuit type: CMOS
* A lsvel hold tunction, which s dasigned to prevent input floating states
from occurring on these pins, {s also available as an oplion.

« Qutput latch data: high

Continued on next page.
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Continued from preceding page.

Pin 1o Function State during a reset
s 4-bit VO port {alse used for the serial interface)
SO1: Senal interface input
S§02: Serial interface output
S$03: Serial Interface clock ¢ Input made
S01 YO ]+ The senal Interface can also be used as a 2-wire interface. * Pull-down or pull-up resistors: enabled
s02 o | * When the serial Interface funciion Is nat used, the S04 pin can be used lo |  (After the reset Is cleared: disabled)
clear halt mode or as an interrupt pin. * Level hold function: operation disabled
So3 o » Pull-up and pull-down resistors, which can be enabled or disabted under] (Aher the reset is cleared: opsration starts)
S04 [I[¢] program control In a single port unit, are built in. « 4-bit parallet mode
« The output circuit type can be switched under program control in a single | » Output lateh data: high
port unit. (CMOS/n-channel)
» A lavel hold function, which is designed to prevent input floating states
from occurring on these pins, is also available as an option.
e 4-bit 10 port
* Pull-up and pull-down reslistors, which can be enabled or disabled under | nput mode )
M1 o program control in & single port unit, are built in, « Puli-down or pull-up resistors: enabled
M2 o » The oulput clrcuit type can be switched under program control In a single (Atter the reset is c?eara o dis.abls )
port uni, (GMOS/n-channal « Level hold funcion: operation disabled
M3 vo * The M4 pin functions as a clock input when timer 2 Is operated In event Aﬂe th un‘ .on.r P :ja_ on Za e it
Mé o counter mode. . E) mer“aur::s:a::.cmear:e . operation starts)
* A tavel hold function, which is designed to prevent input floating states putla -y
from occurring on these pins, Is also available as an option.
» 4-bit VO pont
P1 10 * Pull-up and pull-down resistors, which can be enabled or disabled under : ::r’\pul mode
. ull-down or pull-up resistors: enabled
P2 Vo program control in a single port unit, are built in. {After the reset is cleared: disabled)
* The output clrcuit typs can be switched under program control in a single | ”»
P3 To) port unit, {CMOS/n-channel) * Lavel hold functlon: operation disabled
P4 Vo = A leve! hold function, which is designed to prevent input floating states g\fter tha reset Is-cleared: operation starts)
. y « Output latch data: high
from occurring on these pins, Is also available as an option.
* 4-bit output port
N1 Output |» The output circuil type can be switched under program control in 1-bit
N2 Output units. (CMOS/n-channel) .
« This port handies medium-level voltages when the n-channel open-drain |+ The output levels ars specified as mask options
N3 Outpt | suput circult type Is selacted. .
N4 Output |+ N3 is the remote controller carrier signal output pin.
» N4 is the alarm pulse signal output pin,
* The LCD drive state is specified as a mask option.
: (Etther all lit or all off.)
SEG Output : ;ﬁ%ﬁi:igﬁg;: :2; :r:;es&i)r;so fed. « The LCD drlvar/controller elther. operates or stops
o . Tht:‘se pins can be u:T)eg as ge:fr;eral-pur'?nsz outputs (either CMOS, gnea'?k"g::l% nosn the oscillator specifications and other
p-channel, or n-channel) by specifying mask options. . . ’
SEG23 | Output t» Any combination of LCD drive and genaral-purpose output pins can be set IL‘;) :lt::: ZL:::::; e"::":yi:; l:a:: ogpe:lr(; ?:“ purpose
up. If all segments lit is specifiad: High or off.
If all segments off Is specified: Low or off.
COM1 Quiput |+ LCD panel common plate drive pins
com2 | Output (° One of four pins COM1 to COM4 is selected according to the LCD drive } = The LCD driver/controller either operates or stops
duty technique vsed. depending on the oscillator specifications and other
COM3 | Output |. The LCD drive frequency (frame frequency) is detemmined by the mask | mask options
COM4 | Output option.
» Microcontroller raset input
RES Input Applications must apply the reset signal level for at least 200 ps.
* The input circult and the resst level are specified as mask options.
» Tastinput
TST Input  }* This pin must be tied to the VSS leve! (the minus side of the power
supply).
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Specifications
Absolute Maximum Ratings at Ta=25°C, Vgg=0V
Ratings
Parameter Symbol Conditions and applicable pins Unit
min typ max
Voo 03 +7.0 v
Maximum supply voltage Vpp! -03 Voo v
Vpp2 0.3 Voo v
Vi1 Allowabla isvals In tha specified circuit. XTIN, CFIN Voftages up to the generated vollage are allowad.
S , Ki , P1t0 4, SO1to 4, RES, INT, TST
Maximum fnput voltage Vi2 (Wt:g ?he K,tg.4m?ar:g sos;(a)onts in inp’i?mode) ® -0.3 Vop+0.3 v

Vol Allowable levels in the specified clrcuit. XTOUT, CFOUT _ | Vottages up to the generated vollage are allowed.
K1to 4, P11o 4, SO1104, Nt to 4, CUP1, CUPZ,

Maximum output voitage Vo2 |Segito23,COMIto4 -0.3 Vop + 0.3 v
{With the K, P, M, and SO ports In output mode)

Vo3 With the open-drain specilications N1 o 4 (Nch) -0.3 +16 v

ol 0 +10 mA

122 L per pln. K1 104, P1 1o 4, M1 1o 4, SOi to 4 10 0 [ mA

. Io3 ] 5 mA

Pin output current

Iod . -5 0| ma

Zlol | Total currentior all pins: K1 to 4, P1to 4, M1 104, 501 t0 4 40 | mA

Zlg2z |N1to4, Seglto 35 -40 mA

Allowable power dissipation Pdmax { QFPG4E(QIP64E) flat package 300 mw
Operating temperature Fopr -30 +70 °C
Storage \emperature Tstg -55 +125 °C

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

i RAatings
Parameter Symbol Conditions and applicable pins Unit
min typ max

LCD unused specifications: Vpp1 = Vpp2 = Voo 20 6.0 v

Static drive specifications: Vpp1 = Vpp2 = Vop 20 6.0 A\
Supply voltage Voo 1/2 bias specifications: Vpp1 = Vpp2 = 1/2Vpp 28 6.0 v

1/3 bias specifications: Vpp1 = 2 x 1/3Vpp, Vop2 = 1/3Vpp 28 6.0 \'4
Memory retention supply voltage Vup Voltages at which the RAM and ragister contents are relainad* 20 Voo v
High-level input voltage Vil (Sv:n:: f"; sK I:f;m‘f;;g QOM‘:O‘:;;;‘?%L:?"‘;'J;T 0.7 Vpp Voo \
Low-level input voltage vt (S\p:llm :'; BK ;'13'4,::;;3 éOM;;otr‘t)s“l;'lsirﬁ)Ltt ?n‘:;d] :;T 0 0.3 Vpo v
High-level input voltage Vin2 RES 0.75Vpp Voo Vv
Low-leval input voltage V2 RES 0 0.25 Vpp Vv
High-level Input voltage Vin3 CFIN 0.75Vpp Voo v
Low-level input voltage Vi3 CFIN [4] 0.25 Vpp \'
Operating frequency 1 fopgl | Vpp=2.0 V1o 6.0 V, XTINXOUT, 32 kHz Crystal osclllator 32 33 kHz
Operating frequsncy 2 fopg2 | Vop=22V1086.0 V, XTIN/XOUT, 38 kHz Crystal ostillator 37 39 kHz
Operating frequency 3 fopg3 | Vpp=2.2 V1o 6.0 V, XTIN/XOUT, 65 kHz Crystal oscillator 80 70 kHz
Operating frequency 4 fopg4 | Vpp=2.2 V1o 6.0V CFIN, CFOUT CF specifications 390 810 kHz
Operating fraquency 5 fopgs | Vpp=2.5V 10 6.0V CFIN, CFOUT CF specifications 390 1200 kHz
Operating frequency 6 fopgé | Vpp=28V106.0V CFIN, CFOUT CF specifications 390 4200 kHz
Operating frequency 7 fopg? | Vpp=4.5V106.0V CFIN, CFOUT CF specifications 390 6000 kHz
Oparating frequency 8 fopg8 | Vpp=4.5V1t06.0V CFIN, CFOUT RC speclfications 400 800 kHz
Operating fregquency 9 fopgd® | Vpp=3.0Vto6.0V CFIN, CFOUT EXT specifications 190 4000 kHz

Vpp = 3.0 V10 6.0 V Pins SO1 and SO3 (in serfal interface mode)
Operating frequency 10 fopg10 | Rislng and falling edges on the Input signal and clock DC 200 kHz

waveform must be < 10 ps

Note * : The state whera the CF/RC and crystal osciliators are completely stopped, and all internal circuits completely stopped.
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Electrical Characteristics at Ta =-30 to +70°C, Vpp =2.5t0 3.2V, Vgs =0V

. " Ratings
Parameter Symbol Conditions and applicable pins Unit
min typ max
At A | Viy=0.2 Vpp, Low level hold transistor* 60 300 1200 kQ
Rin1 B | Pull-down resistor* 30 150 500 kQ
Rin1 € | Vin = 0.8 Vpg, High level hold transistor* 60 300 1200 kQ2
Rin1D | VN = Vsg. Pull-up resistor* 30 150 500 kQ
Input resistance RiN2 A | Vin = 0.2 Vpp, INT pin low level hold transistor 60 300 1200 kQ
Rin2 B | ViN = Vpp. INT pin pull-gown resistor 300 15600 5000 kQ
Rn2C | Viy=0.8 Vpp, INT pin high leve! hold transistor 60 300 1200 kQ
Rine D | Viy = Vs, INT pin pull-up resistor 300 1500 5000 kQ
Ain3 Vin = Vpp, BES pin pull-down resistor 10 30 50 kQ
Rwd | Vin=Vgg, RES pin pull-up resistor 10 30 50 kQ
RinS | Vin=Vpp. TST pin putl-down resistor 10 30 50 ke
High-leve! output voltage Vol |loy=-500pA,N1to4 Vpp-0.5 v
Low-levei output voitage Vol lo,=1.0mA,N1to 4 0.5 v
High-level output voltage Von2 '(3\',*"; t”h‘f&‘“a' ;f;ﬁ:;sg‘;;:s' Ihrfl;?pt'l ?n?’;;‘)’ 4 Vop - 0.5 v
Low-level output voltage Vo2 ISIJ_HT'Y ‘:r?g ;.Al;m‘.“;:é g:)t::&le; g:;;;ustﬁla:joe; 0.5 v
Output off leakage current D OFF| | Vou = 10.5 V, N1 to 4 {Qpen specitications) 1.0 pA
Segment Port Output Impadances
[CMOS output port mode}
High-level output voltags Vou3 |low=-100pA, Seg1to 23 Vpp-05 \
Low-level output voltaga Vo3 | loL=100pA, Seg1to 23 0.5 v
[P-channe! opsn-drain output port mode)
High-leve! output vollage Vou3 | low = -100 pA, Seg1t0 23 Vpp—~0.5 ) \
Output off leakage current I OFF| | VoL = Vgs, Seg 11023 10| pA
IN-channe! open-drain cutput port mode)
Low-leval output voltage Vo3 | loL =100 pA, Seg1to 23 05 \Y
Output off leakage current NOFF| | Vou = Vop, Seg 110 23 1.0 WA
[Static drive)
High-lavel output voltage Vout | lon=-20pA, Seg 1t 23 Vpo-0.2 A
Low-level output voilage Void | low=20pA, Segito23 0.2 \
High-level output voltage Vo5 | lon =100 pA, COM1 Vpp~0.2 \i
Low-level output voltage Vo5 | low =100 pA, COM1 0.2 v

Note *: The 20 pins S1 to S4, K1 to K4, P1 to P4, M1 to M4, and SO1 to S04.
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Electrical Characteristics at Ta =-30to +70°C, Vpp =3.0t0 45V, Vgg =0 V

Ratings
Parameter Symbol Conditions and appiicable pins Unit
) min typ max
Rin1 A | Vin=0.2 Vpp. Low level hold transistor* 35 200 800 kQ
Rint B | Pull-down resistor* 15 80 300 kQ
Rint C | Vin = 0.8 Vpp, High lavel hald transistor® 35 200 800 | kn
An1 D | ViN = Vgs, Pull-up resistor* 15 80 300 kQ
Input resistance Rin2 A | Viy = 0.2 Vpp, INT pin low level hold transistor a5 200 800 kQ
Rin2 B { Vin = Voo, INT pin puli-down resistor 150 800 3000 kQ
Rn2 C | Vi =0.8 Vpp, INT pin high level hold transistor 35 200 8OO kQ
RN2 D | Vin= Vgs, INT pin pull-up resistor 150 800 3000 kQ
Rn3 Vin=Vpp, RES pin pull-down resistor 10 30 50 kQ
And | Vin = Vgs, RES pin pull-up resistor 10 30 50 kQ
A5 | Vin=VYpp. TST pin pull-down resistor 10 30 50 kQ
High-level output voltage Voul loy=-1.0mA,N1to 4 Vpp-0.5 v
Low-level oulput voltage Vo1 lo=20mA,N1to4 0.5 v
e Il e i e A L
Loweveloutput voage Yor2 | i hakK. . M.ani SO pois i ouput mode) os| v
Output off leakage current B OFFI1 | Vou = 10.5 V, N1 to 4 (Open specifications) 1.0 PA
Segment Port Output iImpedances
[CMOS output port mode]
High-level output voltage Vou3d loy=-300pA, Seg 11023 Vpp-0.6 \Y
Low-leval output voltage Vo3 | loL =300 pA, Seg1to23 0.5 \
[P-channe! open-drain output port mode]
High-level output voltage Vou3d | loy=—-300 pA, Seg 1o 23 Vpp-0.5 v
Output ofi isakage current # OFF| | Vo, =Vgs, Seg1t023 1.0 VA
[N-channel open-drain output port mode)
Low-level output voltage Vo3 | loL=13800pA, Seg1to23 05 v
Output off leakage current #t OFF| | Von=Vpp, Seg 11023 10| A
[Static drive}
High-level output voltage Vond |lon=-20pA, Seg1to23 Vpp-0.2 v
Low-Jevel output voltage Vod |lou=20pA, Seg1to23 0.2 v
High-level output voltage VouS | lon =-100 pA, COM1 Vpp=-0.2 v
Low-level output voltage Vo5 | lgL = 100 pA, COM1 0.2 Vv
[1/2 blas drive]
High-level output voltage Vonu4 |lon=-20pA, Seg 11023 Vpp-0.2 v
Low-level output voltage Vord |loL=20 uA, Seg1to23 0.2 Vv
Righ-lavel output voltage VouS | lou=-100 pA, COM1 to 4 Vpp-0.2 v
Output middle-lave! voliage Vom low =-100 pA, COM1 10 4 Voo2-02 Voo'2 +92 v
lot, = 100 pA, COM1 to 4 -0.2 +0.2 v
Low-levei output voltags Vo5 |low=100pA, COMito 4 0.2 v
[33 bias drive)
High-level output voltage Vonut | lon=-20 A, Segito 23 Vpp~0.2 v
Qutput middie-level voltage Vomt-1 | fon = -20 pA, Seglto 23 Vpp/3-02 2Vppf3 + 0.2 v
Vom1-2 |lot =20 pA, Seg1 1o 23 Vpo/3-02 Vpp/3 + 0.2 v
Low-Jevel output voltage Vo4 |lor=20pA, Seg11ta23 0.2 v
High-lsvel output voltags Voub | bou=—-100 pA, COM1 to 4 Vpp -~ 0.2 Vv
Output middie-lovel voltage Vom2-1 | low =—100 A, COM1 to 4 Vppf3-02 Ny +02 v
Vom2-2 [loL =100 pA, COMIto 4 Vpp/d - 0.2 Vpo/3 + 02 v
Low-level output voltage Vo6 | lo. =100 pA, COM1 10 4 0.2 v

Note *: The 20 pins S1 to 84, K1 to K4, P1 to P4, M1 to M4, and SO1 to SO4.

Continued on next page.
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-Continved from preceding page.

Ratings
Parameter Symbo! Conditions and applicable pins 9 Unit
min typ max
ILEK1 [Vpp=3.0V,Ta=25C 0.2 1.0 HA
Supply leakage current
ILEK2 |Vpp=3.0V,Ta=50"C 1.0 50| uA
30V, S‘l to4 Kitod4,Pl1to4, M1
Vin=Von | 1D ST 104 INT. BES 10| pA
Input Ieakage current | OFF (Wlth the K. P, M and SO ports In input
Vin = Vgg { mode and with the open sEecuﬁcalIons -1.0 PA
selected for the INT and RES pins.}
Vop=3.0V,Ci=C2=0,1yF, Vpp! = Vpp2, 1/2Bias,
Output voltage 1 Vpp1-1 fopg = 32.768 kHz 13 1.5 1.7 v
R = _ osoc | Crystal oscillator specifications
Suonty curront 1 lop[t-1 | Vop = 30V, Ta = 25°C 838'31 a2k (Cdagnﬂ Rd builtin} 7 151 bA
upply cu =
ad lop -2 | Voo = 3.0V, Ta =50°C |3t mods, LCD » +/3bias 20| pa
lppl2-1 | Vop =30V, Ta=25C gF osgi“mr specifications 100 150 | pA
Supply current 2 Cc = Ccd = 220 pF
||D|j |2'2 VDD =30 V, Ta =50°C ITIOCIG, LCD =p1/3 blas 200 uA
- = = osoc: | CF oscillator specifications
I lipp 13-1 | Vop =2.0V, Ta =25°C 8 o 082(;(“%0 . 150 200 { pA
Pply Ipol3-2 | Vop=3.0V, Ta=50°C | Hofl mode, LCD -~ 1/3 bias 300 | pA
- 9 lpp K- | Vpp =30V, Ta=25"C g’; %Sggozm SPEC'Frca"""S 160 220 | pA
upply curren G
d Jon4-2 | Vop =30V, Ta = 50°C | Figh mode, LCD = 1/3 bias 330 | pA
Oscillator stanup vollage WVsryl [Tstts5s 22 v
illal Id voltage | Crystal osclllator specifications X !
Oscillator hold voltag Mesoro Crystal: 32 kHz {Cd and Rd buitin) 20 601 V
Osclllator startup time Msrr| |Vpp=22V Co=11pF,Cl=31 kR 5 $
Oscillator stabliity Af Vpp=2.85t03.05V 3| ppm
Osclilator startup voltage Weryl | Tsits5s 2.4 v
Crystal oscillator spacifications
Osclltator hold voltage Muowp | C stal; 38 ?._r gl k31 o 2.2 6.0 v
Oscilator startup time Tsy!| | vop=24V XCg=12p = 5 s
Osceillator stariup voltage h],vsn I‘ Tstt< 30 ms Ev'l:uf’scjg ??(hspggﬂ?a“on? ) 22 \
Oscillator hold voltage 8 455-kHz CF element uss 21 6.0 \i
’ 20 HOLD Ceg = Cod = 220 pF
Oscillator startup time Tsr! [Vop=22V 30j ms
Oscillator startup voltage Werp!| | Tast<30ms %,:t r'.’“ﬁ"%}?{ s%e'i:clfllcatlons ) 2.5 v
ith a 1-MH2 CF @ ement use
Oscillator hold voltage VHoip Cog = Cod ~460 pF 24 6.0 v
Oscillator stantup time Tgrr! | Vop=25V 30| ms
Qscillator startup voltage Werrl | Tstt<30ms CF osclllator specifications 2.8 Vv
Oscillator hold voltage Muoio! gcigl a écbéle CF glemem used 27 60| v
Oscillator startup time Mevr! |Vop=28V 3P 301 ms
Osciliator correction capacitance Cd Vpp = 3.0 V, XTOUT ({built In} 20 pF

Continued oR next page.
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Continued from preceding page.

. Ratings
Parameter Symbol Conditions and applicable pins Unit
min typ max
Rint A | Vi =0.2 Vpp, Low level hoid transistor* 30 120 500 kQ
Ryt B | VN = Vpp, Pull-down resistor* 10 50 200 kQ
Ry1C | V)y=0.8 Vpp, High level hold transistor* 30 120 500 kQ
RAN1D | VN =Vgg, Pull-up resistor* 10 50 200 kR
Input resistance Bin2 A | Vin=0.2 Vgp, INT pin low level hold transistor 30 120 500 k2
Rine B | Vin = Vpp. INT pin pull-down resistor 100 500 2000 kQ
RAn2C | Ve = 0.8 Vpp. INT pin high level hold transistor a0 120 500 kQ
An2D | Viy=Vsgs, INT pin pull-up resistor 100 500 2000 ki
Rin3 | ViN=Vpp, RES pin pull-down resistor 10 30 50 kQ
R4 | Viy=Vgs, RES pin pull-up resistor 10 30 50 kQ
A5 | ViN=Vpp, TST pin pull-down resistor 10 30 50 kQ
High-level output voltags - Voul loH=-5.0mA,N1t0 4 Vpp-0.5 v
Low-level output voltage Voul lop =5.0mA,N11to 4 0.5 v
e I e s L v
Lowlevel auput volags Yoz | @i e K, P, M, and SO pars in oupt mode) 0s | v
Qutput off Ieakage current WOFFT [Vou =105V, N1to 4 (Open specifications) 1.0 HA
Segment Port Qutput impedances
{CMOS output port mode] v
High-ievel output voltage Vor3 | lop=-500 pA, Seg 11023 Vpp-0.5 \
Low-level output voltage Vo3 | loL =500 pA, Seg 1ta 23 0.5 V'
[P-channel open-drain ocutput port mode)
High-level output voltage Vou3d | lon = =500 pA, Seg1t023 Vpp-0.5 v
Output off leakage current NOFF| | Vol = Vas, Seg 110 23 1.0 pA
[N-channel open-drain output port mode]
Low-level output voltage Voud | loL=500pA, Seg1io23 0.5 v
Output off lsakage current N OFF| | Vou = Vpp, Seg 1 to 23 10 pA
[Static drive]
High-level output voltage Vond |lon=—40pA,Segito23 Vop=-0.2 \
Low-lgvel output voltage Vot |loL=40pA,Seg1to23 0.2 v
High-level output vollage Vou5 | lon =—400 pA, COM1 Vop-—0.2 \
Low-lsvel output voltage Vo5 | loL =400 pA, COM1 0.2 v
{1/2 bias drive)
High-lsve! output vollage Voud | lon=—40pA, Seg 11023 Vpp—-0.2 \
Low-level output voltage Vord |lo=40pA, Segito 23 0.2 v
High-level output voltage Vo5 | lon =-400 pA, COMito 4 Vpp—0.2 \
Output middle-level voltage Vom lok = ~400 4A, COM1 to 4 Vo2 -02 Voo'2+ 02 v
loL = 400 pA, COM1 to 4 Vpp2-0.2 Vo2 +0.2 v
Low-level outpul voltage Voub loL = 400 pA, COM1 to 4 0.2 v
[1/3 blas drlve)
High-level output voltage Vord | lon =40 pA, Segl to 23 Vop-0.2 v
'0utpul middle-level voltage Vom1-1 | log =—40 pA, Seg1 to 23 2Vppf3-0.2 Vppf3+0.2 \
Vom1-2 | loL =40 pA, Segl to 23 Wpp3-0.2 Vppf3 + 0.2 v
Low-leve! output voltage Vord |[loL=40pA, Seg 11023 0.2 \
High-level output voltags Voub | lon =—400 pA, COM1to 4 Vpp-0.2 v
Output middle-tevel voltags Vom2-1 | lon = —400 pA, COM1 ta 4 Vppf3- 0.2 3402 v
Vom2-2 | loL =400 A, COM1 to 4 Vpp/3-0.2 Vppf3 +0.2 v
Low-isvel outpul voltage Vo6 | loL=400pA, COM1 o4 0.2 v

Continued on next page.
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Continued from preceding page.

Rati
Parameter Symbol Conditions and applicable pins angs Unit
min typ max
ILEK1 {Vpp=6.0V,Ta=25°C . K
Supply laakage current Lt 02 10 uA
ILEK2 |Vpp=6.0V, Ta=50°C 1.0 5.0 YA
Vpp=3.0V, 51 to4 K1 to 4, P1to 4, M1
Vix=Vop | 104 SO1 104, INT, RES 10] uA
Input leakage current 10FF (th the K, P, M, and SO perts In input
Vin=Vsg | mode and with the open specifications -1.0 pA
selected for the INT and RES pins.)
Vop =5.0V, C1=C2=0.1 pF, Vppl = Vpp2, 1/2Bias,
Qutput voltage 2 Vpp! ',2 fopg = 32.768 kHz 24 25 26 v
o " 3 Vop1-3 {Vpp=50V,C1=C2=0.1pF 1.4 1.67 1.8 v
utput voltage Vpp2-3 | 1/3bias, fopg = 32.768 kHz 31 3.33 35| V
. = _ Crystal oscillator specifications
Curent i { llpph-1 | Vpp= 5.0 V, Ta=25°C grysla} 132 KHa .‘°"a€"ﬂ£§°‘ builtin) 45.0 600 | pA
urre n =
bool1-2 | Vop =50V, Ta =50C | idirmods, LED = 1/3blas 65| pA
oo 121 | Vpo=5.0V, Ta=25°C | SF osci"ag)r specifications 450 600 | A
Current drain 2 o | Ceg = Ccd = 220 pF
fippl2-2 | Vop = 5.0V, Ta = 50°C | Gat mede, LCD P13 bias 650 | uA
. = = zeo | CF osciliator specliications
A Yopl3-1 | Vpp=5.0V, Ta=25°C 8F Pt kH P ; 500 700 | pA
1re
lopl3-2 | Vpp=5.0V, Ta=50°C Hg mode, LCDE /3 bias 800 HA
. = - CF oscillator specifications
Curontdrain4 llppl4-1 | Vpp=5.0V, Ta=25°C gF" 600(? 'éHz:a - 800 1000 | uA
urrent drain =Ced=
lloo W2 | Vpp=5.0V, Ta=50°C Halt mods, LGD E 1/3 blas 1% WA
Oscillator correction capacitance Cd Vpp = 5.0 V, XTOUT {built in} 20 pF

W Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or eguipment.

M SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconducter products fail with some probability. It is possible that these probabilistic failures could
give rise to accldents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that thesae kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

M In the event that any and all SANYO products described or contained herein fall under strategic
products {including services) controlled under the Foreign Exchange and Foreign Trade Control Law of
Japan, such products must not be exported without obtaining export license from the Ministry of
International Trade and Industry in accordance with the above law.

M No parnt of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYQ Electric Co., Ltd.

M Any and all information described or contained herein are subject to change without notice due 1o
product/technalogy improvement, etc. When designing equipment, refer to the “Delivery Specitication”
for the SANYG product that you intend to use.

¥ Information (including circuit diagrams and circuit parameters} herein is for example only; it is not
guaranteed for volume production. SANYQO 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 September,
subject to change without notice.

1998. Specifications and information herein are
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