[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 hits

Preliminary

Overview

The LC587202A through LC587208A 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 B-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 microcontroilers 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)
* LC5B7202A (2048 x 16 bits)

RAM

* LC587208BA (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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herein.

B Any and all SANYQ products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reascnably expected fo result in sericus
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 fallures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ralings, operating condition ranges, or other
parameters) listad in products specifications of any and all SANYQ 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 voltage System clock oscillator QOscillator frequancy
667 ns 45060V CF (ceramic) osclllator 6 MHz
ius 281060V CF {ceramic) oscillator 4 MHz
4 s 251060V CF {ceramic) oscillator 1 MHz
10ps 2260V CF (ceramic) oscillator 400 kHz
122 Ps 20t06.0V Crystal oscillator 32.768 kHz
Porls

Input-only pins
» Port § (4 pins)
* The INT pin (1 pin)
I/O Pins
 Port K (4 pins)
The output circuits are CMOS 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 unts.
The three pins SO1, $O2, 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.
Qutput-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 techniqus Number of sagments that can be driven Required commeon pins
1/3bias 1/4duty .92 segments COM1 to COM4
1/3bias 1/3duty 69 segments COM1 to COM3
1/2bias 1/4duty 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 | 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 disptay 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 the 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 § 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 S04 pin (One or the other of these two factors)
— Transitions on the § 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 to 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 program counter.

Instruction set

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

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

Dual-oscillator specifications: Either a CF and a crystal oscillaior, 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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Pad Arrangement

{Applies to the chip version of the product.)

nregpyiyEoECEEY
SEEBEdyEiEcaiEad
Chip size: 4.10 x 3.69 mm
o o o O O Thickness: 480 pm
Res | (082 2225993 Y¢S9RRRARY,, [ | seata Jacket opening dimensions: 110 x 110 pm
wr | L] s3 32 [ | sea2
so1 | [ 54
3t [0 | =een
sz | L3 88 30 [ | seeto Bonding must be performed
so3 | [] 58 20 [ | sesos within the jacket opening area.
sos | OO & 28 [] | seeos
Pt | [] 58 21 [ | seao7
rz | [ &0 28 [] | sceos
p3 | [] e0 25 [] | seaos
pe | [ e 24 [ | seno4
xour | [ ez 23 [ | sesos
xtin | [ e3 22 [ | seco2
2 1
vooz | (] a4 2:, g :z:u Enlargement View of a Pad
yoot | [ s 18 [] | ne
vss | [] se s O |
voo f 1
HmeBeRee - dRte 2 f
Hoooooooooonooo o o
EEpon3cgorawas = 2
25
Pad Coordinates {unit: pm)
{Applies to the chip version of the product.)
No. Pad X Y No. Pad X Y
1 vDbD —-1854 —1345 34 _— 1452 1650
2 CFIN —-1396 —-1650 35 _ 1292 1650
3 CFOUT —-1236 -1650 36 SEG14 1132 1650
4 51 1071 ~1650 37 SEGI15 972 1650
5 52 -901 —1650 38 SEG16 812 1650
6 53 731 ~1650 39 SEGI17 B52 1650
7 S4 -561 -1650 40 SEG18 492 1650
;] K1 -39 -1650 41 SEG19 332 1650
k2] Kz 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 —1650 45 SEG23 ~308 1650
13 M2 £59 ~1650 a6 COM4 -468 1650
14 M3 629 ~1650 a7 COM3 —628 1650
15 M4 799 —-1650 48 COoM2 -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 SEGO02 1854 =385 55 S02 ~1854 983
23 SEGD3 1854 ~225 56 S03 -1854 813
24 SEGD4 1854 -B65 57 204 ~1854 643
25 SEGOS 1854 95 58 P1 -1854 473
26 SEGO6 1854 255 59 P2 -1854 303
27 SEGO7 1854 415 60 P3 -1854 133
28 SEGOB 1854 575 61 P4 -1854 -37
29 SEGOD9 1854 735 62 XTOUT -1854 —-202
30 SEG10 1854 895 63 XTIN —-1854 ~362
3 SEGN 1854 1055 64 voD2 -18564 —-584
32 SEG12 1854 215 65 VDDA -1854 8598
33 SEG13 1854 1375 66 VEE] -1854 ~1122

* Pad 20 must be connscted lo Vgs.
« Pads 34 and 35 must be left open.
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System Block Diagram

CRem —F ;
! OFG E :
o D
: o S
PrC 3 »
STACK 33
b !
DPF %
opP 4 2
: 3
B NK E E
J o
! APG E s
PLX
RAM %
% L
X ot
ACC : E E
o -Bage timer (free-—
ALU B [, funning mar) -3
; i
Breg 5
Watchdog ticner
Table 1uncl|nn=
o
— 2
by )
e ) 3
] ' :
>
X Mo
= X Al
e o arm signal
E E :E: generator
M X
Strobe decoder o :
N X :
g Carslar contrel cireuit
s
2 o
3 sl B-bit raload timer
X B2 {timer 2)
Sogmeant ping .: 20
o+ o .
[CCommon pins | ? 3 B-bit a’"‘“‘“m" Note: Shaded blocks can be selected
TR timer 1) 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 user 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.

Qscillator Circuit Options
» QOscillator selection: Selects oscillator specifications appropriate for the application.
t: 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 MHz/| ps, 5: 6 MH2/0.7us
* RC frequency: Selects the frequency of the RC (resistor/capacitor} oscillator.
1: 400 kHz/10 ps, 2: 800 kHz/5 ps
» Xial selection: Selects the frequency of the crystal oscillator.
1: 32 kHz/122 s, 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 Controiler/Driver Options

« LCD 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.
i1: 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 3O 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 ouiput 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

No. 6008-7/15
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Pin Functions

When a 32.768 kHz crystal oscillator is used the time will be 1.85 or 7.8 ms.
= Qutput circuit type: CMOS
e A lavel hold function, which Is dasigned to prevent input floating states
from occurring on these pins, is also avallable as an option.

Pin o ) Function State during a reset
VES — Ground (-}
vDD —_ Power supply (+)
+ LCD power supply conneclions
+ The external handling of these pins differs depending on the LCD drive
bias technique used.
LCD drive bias
voot | — Unised] 11 | 2 113
vDD2 —— VDD a o
VDDA :j—l et
vDbD2 o—
V55 (1] o2
=] ] D—T
C1, €2, L3 = 0.1 pF {typ)
= |.CD drive pins
* The external handling of these pins difers depending on the LCD drive
bias technique used.
LCD drive blas
cupt | — Unused] 14 | 122 | 13
CUP2 —
CUP1 |e
OPEN clmn :}c' :}“
cupz2 |? o
C1,C2, C3=0.1 pF {typ)
« O5C1 (fast mode) oscillater element connactions
CFIN Input CF specifications: 400 kHz lo 6 MHz
CFOUT | Output RC specifications: 400 kHz to 800 kHz
EXT specifications: 200 kHz to 4 MHz
XTIN Input |« OSC2 (slow mode) oscillator element connactions
XTOUT | Output Xtal: 32, 38, or 65 kHz
« f-bit input
+ Extemnal Interrupt input
= Tha input circuit type and the interrupt level are set In the mask options. . o
INT Input (Pulled up, pulled down, or cpen) . r;ggTjr?;Izjez.lenig:z::-tsae?:lgnal
{Rising edge or falling edge) . - op
= A lavel hold function, which is designed to prevent inpul floating states
from occurring, Is also avallable as an option.
= 4-bit input port
= Pull-up and pull-down resistors, which can be enabted or disabled under
program control in a single port unit, are built in.
S Input |+ Input signal transition detection circuits and chattering exclusion circuits
| ! . * |+ Pull-down or pull-up resistors: enabled
52 Input \élel‘nill:t:Ii'lncan be enabled or disabled under progrem comtre! in 1-bit units, are (After the reset s cleared: disabled)
83 Input |, . ] . * Level hold function: operation disabled
o nput ::;I::ZSJ:_'TQ exclusion time differs depending on the oscillator (After the reset s cleared: operation starts}
When a 32.768 kHz crystal oscillator is used the fime will be 1.85 or 7.8 ms.
» A lave! hold function, which is designed to prevent input floating states
from occurring on these pins, is also avallable as an option,
= 4-bit /O pod
* Pullup and pull-down resistors, which can be enabled or disabled under
program control in a single port uni, are built in.
K1 Vo + Input signal transition detection circuits and chattering exclusion clreuits, | * Input moede
which can be enabled or disabled under program control In a single port | * Pull-down or pull-up resistors: enabled
K2 1o unit, are built in. {After the resat is cleared: disabled)
} « The chattering exclusion time differs depending on the oscillator | * Level hold function: operation disabled
K3 1o
Ké o specifications. {After the reset is cleared: operation starts)

* Qutput latch data: high

Continued on nexi page.
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Continued from preceding page.

Pin 1o Function State during a reset
« 4.bit I/ port (also used for the serial interface)
SO1: Serial interface Input
502: Sarial interface output
S03: Serial interface clock + Input mode
S01 ¥Q | = The seral interface can also be used as a 2-wire interface. * Pull-down or pull-up resistors: enabled
502 o + When the serial Interlace function Is not used, the S04 pin can be used to |  (After the resat is cleared: disabled)
clear halt mode or as an intarrup! pin. » Lavel hold function: operation disabled
s03 o » Pyll-up and pull-down resistors, which can be enabled or disabled under| (After tha reset s cleared: operation staris)
S04 o program contro! 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 | » Cutput 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 alse available as an option.
« 4-bit I/ port
« Pull-up and pull-down reslstors, which can be enabled or disabled under | | Input mode
M1 l[s} pregram control In & single port unit, are built in. . PE’"_ down of pull-up resistors: enabled
M2 o |* The output clrcuit type can be switched under program contrel In a single (After the :sszi i cllaeare " dis-able d)
port unit. (CMOS/n-channel) ) :
M3 o * The M4 pin functions as a clock input when timer 2 Is operated In avent ' :‘:;:1 ?ﬁ;dr;igﬁiso:};F’rz:ja.t?na?;ﬁ:es‘:a s
Ma Vo counter mode. * Output latch data: high P )
« A lavel hold function, which is deslgned to prevent input floating states P g
from occurring on thase pins, Is also avallable as an option.
* 4-bit VO port + Input mode
P1 o + Pull-up and pull-down resistors, which can be enabled or disabled under | Pull-down or pull-up resistors: enablad
[ Vo program contrel in a single port unit, are built in. {After the reset is Cleared: dis-able o)
« The output clrcuit typs can be switched under program cortrol In a single | i
P3 o port unit, (CMOS/n-channel) » Lavel hold function: operaticn disabled
P4 VO |* A leve! hoid function, which is designed to prevent input floating states | | g&amt:;;a;;ti:.c;?a;ed. operation starts)
from occurrng on these pins, Is also available as an option. p F g
= 4-hit output port
N1 Output |+ The output circull typs can be switched under program centrol in 1-bit
N2 Outpui units. {CMOS/n-channel) .
« ‘fhis port handles medium-leval voltages when the n-channel epen-drain | « The oulput lavels are specified as mask options
N3 Output output clrcult type |s selected. :
N4 Output |+ N3 is the remote controller carrier signal output pin.
+ N4 Is the alarm pulse signal output pin,
« Tha LCD drive state is specified as a mask option.
. (Either all lit or all off.)
SEGH Output : ;ﬁ%ﬁigizﬁg;: :2; 2225:,?; fed « The LCD driver/controller either operates or stops
pul . i~
0 * These pins can be used as general-purpose outputs {either CMOS, ?n:iin:;?gnosn the oscillator specifications and other
p-channel, or n-channel) by specifying mask options. Th )
sec2a | ouput |. . o ¥ » The states of those pins set up as general-purpose
tp Any comblnation of LCD drive and genaral-purpose output pins can be sat outpuls are determined by the mask options.
up. If all segments lit is specified: High or off.
If all segmenits off Is specified: Low or off.
COM3+ | Output |+ LCD panel commoen plate drive pins
comz | Output |” One of four pins COM1 to COM4 Is selected according to the LCD drive [« The LCD driver/controller sither operates or stops
duty technique used. depending on the ostiliator specifications and other
COM3 | Oulpul |, Tha LCD drive frequency (frama frequency) is determined by the mask | mask options
COM4 | Qutput option.
» Microcontreller raset input
RES Input Applications must apply the reset signal leve! for at least 200 ps.
« The input circult and the reset level are spscified as mask oplicns.
» Tast input
TST Input }» This pin must be tied to the VSS level {the minus side of the power
supply}.
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Specifications
Absolute Maximum Ratings at Ta=25°C, Vgg=0V
Ratings
Parameter Symbol Canditions and applicable pins Unit
min typ max
Vop -0.3 +7.0 v
Maximum supply voltage Vopl -0.3 Von v
Vop2 0.3 Voo v
Vil Allowabtg Javels In the specified circuit. XTIN, CFIN Voltages upHo the generated voltage are allowed.
s N , Y 4, , INT, TST
T R e S I S I

Vo1 | Allowable |evals in the specified elreuit. XTOUT, CFOUT | Vottages up to the generated voltage are allowed.
K1to 4, P1to4, 501104, N1 to 4, CUP1, CURZ,

Maximum output voltage Vg2 |Segito23, COMIto4 -0.3 Vpp + 0.3 v
{With the K, P, M, and SO ports In output mode)

Vo3 With the apen-diain specifications N1 o 4 (Nch) -0.3 +16 v

ol 0 +10 mA

122 L per pin. K110 4, P1 to 4, M1 to 4, SO 10 4 10 0| mA

) 13 0 5 mA

Pin output current

lod . -5 0 | mA

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

Zlg2 (N1to4, Seglto 35 40 mA

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

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

i Ratings
Parameter Symbel 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 v
Supply voltage Voo 1/2 bias specifications: Vpp1 = Vpp2 = 1/2Vpp 2.8 6.0 v

1/3 bias spacifications: Vpp1 = 2 % 1/3Vpp, Vpp2 = 1/3Vpp 28 6.0 v
Memory retention supply voltage Vip Voltages at which the RAM and ragister contents ara relainad* 2.0 Voo v
High-level input voltage Vil (S\:n:; :'r; ;f;fh?;;ﬂ QOM[:ot:sd‘l;jr%Ltl ?ntJ:)T 0.7 Vpp Vpp v
Low-level input voltage vt (S\p:ﬂ:g :; : ;_t;j:,f;;g QOMJOSSES“%L: ?n‘:;d] :;T 0 0.3 Voo v
High-level Input voltage Vin2 RES 0.75Vpp Voo v
Low-laval input voltage V2 RES 0 0.25Vpp v
High-level Input voltage Vip3 CFIN 0.75Vpp Voo \
Low-level input voltage Vi3 CFIN 0 0.25 Vpp v
Operating frequency 1 fopgl | VYpp=2.0V106.0V, XTINXOUT, 32 kHz Crystal osclllator 32 33 kHz
QOperating frequency 2 fopg2 | Vop=22V106.0 V, XTINXOUT, 36 kHz Crystal ostillator az 398 kHz
QOperating frequency 3 fopa3 | Vpp=2.2Vio 6.0V, XTINXOUT, 65 kHz Crystal oscillator 60 70 kHz
Operating frequancy 4 fopg4 | Vpp=2.2 V10 6.0V CFIN, CFOUT CF specifications 390 810 kHz
Operating frequency 5 fopgs | Vpp=2.5Vto 6.0V CFIN, CFCUT CF specifications 390 1200 kHz
Operating frequency 6 fopgé | Vpp=28Vto 6.0V CFIN, CFOUT CF specifications 390 4200 kHz
Operating frequency 7 fopg7 | Vpp=4.5Vto 8.0V CFIN, CFOUT CF specifications 380 6000 kHz
Operating frequency 8 fopg8 | Vpp=4.5 V1o 6.0V CFIN, CFOUT RC speclfications 400 800 kHz
QOperating freguency 9 fopgd | Vpp=3.0Vto 6.0V CFIN, CFOUT EXT spacilications 190 4000 kHz

Vpp = 3.0 Vto 6.0 V Pins 501 and SO3 (in serialinterface mode)
Operaling frequency 10 fopg10 | Rislng and falling edges on the Input signal and clock oc 200 kHz -

waveform must be £ 10 ps

Note * : The state whera the CF/RC and crystal oscliiators are completely stopped, and all internal circuits completely stopped.
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Electrical Characteristics at Ta = -30 to +70°C, Vpp=2.5t03.2 V, Vgg =0V

) Ratings
Parameter Symbol : Conditions and applicable pins Unit
min yp max
RNT A | Viy = 0.2 Vpp, Low level hotd transistor* 60 300 1200 k2
Rin1 B | Pull-down resistor* 30 150 500 kQ
Ry1 € | Vin = 0.8 Vpyg, High lavel hold transistor* 60 300 1200 kQ
ANt D | Vin = Vg, Pull-up resistor* 30 150 500 kQ
Input resistance Rin2 A | Viy = 0.2 Vpp, INT pin low level hold transistor ] 300 1200 k2
Rin2 B | Vin = Vb, INT pin pult-down resistor 300 1500 5000 kQ
Rn2C | Vin=0.8Vpp. INT pin high level hold transistor 60 300 1200 ko
Rin2 D | Vin = Vsg, INT pin pull-up resistor 300 1500 5000 ka2
Rn3 | Vin=Vop, RES pin pull-down resistor 10 30 50 kQ
Fied | Vin = Vss, RES pin pull-up resistor 10 30 50 kQ
RS | Vin = Vpp. TST pin puti-down resistor 10 30 50 k2
High-leve! output voitage Voul |lonw=-500pA,N1to4 Vpp-90.5 v
Low-lgvel output voltage Vol loL =1.0mA, N1to 4 0.5 \)
ovimatoomivotan | Vot | | oo0s v
oviomoniae | Vo | im0 Kien Bm g s 01! os | v
Quiput off Isakage current Il OFF1 | Vou = 10.5 V, N1 to 4 (Qpen specifications) 1.0 pA
Segment Port Oulput Impedances
{CMOS output port mods]
High-level output voltage Vou3d | lon=-100pA, Seg 110 23 Vpp~0.5 Vv
Low-leve! output voltage Vo3 | loL =100 pA, Seg 110 23 0.5 v
[P-channe! opan-draln output port mods]
High-lave! output vollage Voru?® | lon=-100pA, Seg1to 23 Vpp -~ 0.5 ‘ \
QOutput off lsakage current lOFF| | VoL =Vss. Seg 11023 1.0 pA
{N-channe! open-drain output port mode]
Low-level oulput voltage Vo3 |lou=100pA, Seg1to23 0.5 v
Output off leakage current fOFF| | Vou = Voo, Seg 11023 1.0 | pA
[Static drive]
High-levei output voltage Vot | lon=-20pA, Segito23 Vop=-0.2 v
Low-level output vollage Vord o = 20 pA, Seg 1 to 23 0.2 Vi
High-leve! output voltage Vou5 | lon =—100 pA, COM1 Vo~ 0.2 vV
Low-level output voltage Vo5 | loL =100 pA, COM1 0.2 v

Note *: Tha 20 pins 51 to 54, K1 to K4, P1 to P4, M1 to M4, and SO1 1o S04.
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Electrical Characteristics at Ta =-30to +70°C, Vpp =3.0t0 4.5V, Vgg=0 V

§ Ratings
Parameter Symbol Conditions and applicable plns Unit
. min typ max
Binl A | Vi =0.2 Vpp, Low level hold transistor* 35 200 8O0 kQ2
Rin1 B | Pull-down resistor* 15 80 300 kQ
Rint € | Viy = 0.8 Vpp, High level hold transistor* 35 200 800 kQ
Rn1D | Viy = Vgg, Pull-up resistor* 15 80 300 kQ
input resistance A2 A | Viy = 0.2 Vpp, INT pin low level hold transistor as 200 800 k2
Rin2 B Viy = Vo, INT pin puli-down resistor 150 800 3000 kQ
RN2 C ] Vi = 0.8 Vpg, INT pin high level hold transistor 35 200 800 ka
A2 D | Vin=Vss, INT pin pull-up resistor 150 800 3000 k&2
A3 | Vin=Vop, RES pin puli-down reslstor 10 30 50 kQ
And | Vin=Vgs, RES pin pull-up reslstor 10 30 50 k2
RS Vi = Vpp, TST pin pull-down resistor 10 a0 50 kQ
High-level output voltage Vol {loy=-1.0mA, N1tc4 Vpp-05 v
Low-level output voltage Vol lop=20mA,Nito4 0.5 v
High-ovel ouput volage Vo2 | (ot K. P2 M. and S0 pors ncupst moce) | Y000
Lowavelouput votage YOr2 | G tha k. P, an SO pors oot moce) 05| v
Output off leakage current [ OFFIT { Von = 10.5 V, N1 to 4. (Open specifications} 1.0 PA
Segment Port Output Impedances
[CMOS output port mode]
High-level output voltage Vo3 {loy=-300pA, Segito23 Vop—0.5 A
Low-level output voltage Vo3 |l =300 pA, Seg 1o 23 0.5 A
[P-channsl open-drain output port mode]
High-level output vollage Vond | lon =—300 pA, Seg 11023 Vpp-0.5 v
Output off leakage current I OFF| | VoL =Vss, Seg 11023 1.0 PA
[N-channel open-drain output port moda)
Low-level output voltage Vo3 | loL =300 pA, Seg1to23 0.5 v
Oultput off leakage current # OFF| | Von =Vpp, Seg 11023 10| pA
[Static drive]
High-level output voltage Vond | lon=-20pA, Seg1to23 Vop—-0.2 A
Low-level output voltage Vod |lor=20pA, Seg1ta23 0.2 v
High-level output voltage Vord | loy =-100 pA, COM1 Vpp=0.2 v
Low-level output voltage Vo5 ]lgL =100 pA, COM1 0.2 A
[1/2 blas drive]
High-leval output voltage Voud {lon=-20pA, Seg1to23 Vpp—0.2 v
Low-level output voltage Vord 1lor=20pA, Seg 11023 0.2 v
High-lavel output voltage Vorn5 {loi=-100 pA, COM1to 4 Vpp-0.2 A
Quiput middle-level voltage Voum lon = 100 A, COM1 1o 4 Von2-02 Vo2 +02 v
loi, = 100 pA, COM1 to 4 -0.2 +0.2 v
Low-level output voltaga Vo5 {lop=100pA, COMIto 4 0.2 v
[1/3 bias drive]
High-lavel output voltage Vond | fon=-20 pA, Segl to 23 Vpp-0.2 \4
Output middie-level voltage Vomt-1 | lon = —20 pA, Seglto 23 Vpfi-0.2 2Vppfd + 0.2 \'4
Voum1-2 |lor =20 uA, Segi fo 23 Vpp3-02 Vppf3 + 0.2 v
Low-level output voltage Vo4 {loe=20pA, Seg1ta23 0.2 v
High-level cutput voltage Vo6 | lon=—100 pA, COM1to 4 Vpp—-0.2 A
Qutput middie-level voltage Vom2-1 | low =—100 pA, COM1 to 4 2Vppfd-0.2 oy +02 v
Vom2-2 |lor =100 pA, COM1to 4 Vpp/d - 0.2 Vpp/3 + 0.2 v
Low-level output voltage Voé | lp =100 pA, COM1to 4 02 v

Note *: The 20 pins 51 1o 54, K1 to K4, P1 to P4, M1 to M4, and SC1 to SO4.

Continued on next page.
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Continved from preceding page.

Ratln
Parameter Symbol Conditions and applicable pins i Unit
min typ max
ILEK1 |Vpp=3.0V, Ta=25C 0.2 1.0 A
Supply leakage current 2 H
ILEK2 |Vpp=3.0V, Ta =50°C 1.0 50| pa
3.0V, 51104, Kilo4,Plio4, M1
Vin=Voo | 00 557104 INT. RES 10 | pA
Input leakage currant | OFF (W|th the K, P, M, and SO ports in input
Viy=Vsg | modeand with the open sEecuﬁcatlons -1.0 pA
selected for the INT and RES pins.}
Vpo = 3.0V, C1 =C2 =0, 1 yuF, Vppl = Vpp2, 1/2Bias,
Quiput voltage 1 Vppi-1 topg = 32.768 kHz 1.3 1.5 1.7 v
. - _ aropny | Crystal oscillator specifications
T lpplt+-1 | Vop =30V, Ta=25°C 835'31 132 EHé “’da'“:"ﬂ Fg buit ) 7 15[ pA
4 =
PPY lop -2 | Vop =30V, Ta=50C | {3 mods, LED = 1/3bias 20| WA
ppl2-1 | Vop=3.0V, Ta=25°C g"j Oscmmﬂ specifications 0| 150 pa
Supply current 2
PPl iopl2-2 | Von =30V, Ta=s0°¢ |Go mCod 7 220PF, 200 | pA
X = - ocec | GF osclllator specifications
sopply urent3 fppi3-1 | Vpp=3.0V, Ta=25°C CF , OS%‘HZ - 150 200 | pA
Y oo a2 | Voo =30V, Ta=50C | ol mege, 10D < 1/3 biss 300 | WA
lpp M-t | Vpp =3.0V, Ta = 25° | SF opcitator specifications 160 220 | pA
Supply current 4 Cecg=Ccd = 33 pF
ppRly lppla-2 | Vpp =3.0 V, Ta=50°C | Hak mode, LCD = 1/3 bias 3307 WA
Osciliator startup voltage Nerrl |Tstts5s 2.2 v
Oscillater hold voltage Crystal ostlllator specifications X !
scillator hold voliag Mot Crystak 32 kHg (G0 and R bulkin} 20 6ol Vv
Osclllator startup time Msrrl |Vop=22V Cg=11pF, Cl=31k02 5 s
Osgillator stabllity Af Vpp=2.85103.05V 3 ) ppm
Oscillator startup voltags Wgryl [Tsits5s 24| v
p ey ST Crystal oscillator spacifications
Osclllator hold voltage Muowp g stal. 38 ar g | k3 @ 2.2 ol v
Oscillator startup time Terr| | Vop=24V g=12p <31 5 s
gscnllator startup Ivoltage hlfvsn | | Tstt <30 ms %f"fs‘ﬂléast%hspgﬁ't'?allc’n? ) 22 v
seiltator hold voltage a 2 CF olement uss 2.1 6.0 Vi
- - g HLD, Ceg = Ced = 220 pF
Oscillator startup time Terr! [ Vop=22V ‘ 301 ms
QOscillator startup voltage Werrl [ Tsit<30ms \c,;v;;1 ﬁscqlﬁﬂ S‘c]:?fmfaﬂonts . 2.5 v
ith a 1-MH2 CF element use:
Oscillator hold voltage Vyoig!| Ccg = Cod 2100 pF 2.4 g0l v
Osgillatar startup time Terr! [Von=25V 30| ms
gsclllalor startup voltage I‘Il\afsw | | Tstt < 30 ms %’ftﬁs‘:ﬂ' m . (la:clficatiunts . 28 v
scillator hold voltage a 4-MHz CF alament us: 2.7 6.0 vV
- g HOLD Cog=Ced =33 pF
Oscillator startup time Mgrr! |Vpp=28V 30| ms
Osciliator correction capacitance Cd Vpp = 3.0 V, XTOUT (buiit in) 20 pF

Continued on next page.
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Continued from preceding page.

. Ratings
Parameter Symbol Conditions and applicable plns Unit
min yp max
Ryt A | Vi =0.2 Vpp, Low lavel hoid transistor* 30 120 500 kQ
Ryt B | ViN = Vpp, Pull-down resistor* 10 50 200 k2
Rn1C | Viy=0.8 Vpp, High level hold transistor* 30 120 500 kQ
H|N1 D |ViN= Vss, PU“-U{J resistor* 10 50 200 k2
Input resistance Bin2 A | Vig=0.2 Vpp, INT pin low level hold transistor 30 120 500 ki}
Rin2 B | Vin = Vpp. INT pin pull-down resistor 100 500 2000 kQ
An2 C | Vin= 0.8 Vpp, INT pin high lavel hold transistar ao 120 500 kQ
A2 D | Viy=Vss, INT pin pull-up resistor 100 500 2000 k2
R3 | Viy=Vpp, RES pin pull-down resistor 10 30 50 k2
Rin4 Vin = Vgs, RES pin pull-up resistor 10 30 50 kQ
A5 | Vin=Vpp. TST pin pull-down resistor 10 30 50 KkQ
High-leval output voltags - Voul loH=-5.0mA,N1tc 4 Vpp-0.5 v
Low-level output voltage Vout lo =5.0mA, N1to 4 0.5 v
Higheval ouput volage Vo2 | e oK. b, M. and S0 pors moupuit modey | Y0003 v
Lowlevel auput volage VouZ | i oK. .M, and SO paris inoutput mode) os | v
Qutput off ieakage current FOFFT [Von =105V, N1to 4 {Open specifications) 1.0 pA
Segment Port Output impedances
[CMOS output port mode] _
High-level output voltage Vou3d | loy=-500pA, Seg1to23 Vpp—0.5 v
Low-lavel output voltage Vord | lo, =500 pA, Seg 1to 22 05 v
[P-channel open-drain output port mode]
High-level cutput voliage Vou3d | lon ==500 pA, Seg1to23 Vpp-0.5 v
Qutput off leakage current FOFF| | Vol = Vas, Seg 110 23 1.0 pA
[N-channel open-drain output port mode]
Low-level output voltage Vord | low =500 pA, Seg 1 to 23 0.5 v
Output off leakage currenit i OFF| [ Vow = Vpp, Seg 1 to 23 1.0 pA
[Static drive]
High-level cutput voltage Voud | lon=—40pA,Segito23 Vop=-0.2 v
Low-level output voltage Vot |loL=40pA, Seg1to23 0.2 v
High-level cutput volilage Vou5 | low =—400 pA, COM1 Vpp-0.2 v
Low-level cutput voltage Vo5 | loL =400 pA, COM1 0.2 v
{1/2 bias drive]
High-level output voltage Voud | lon=—-40pA, Seg 11023 Vpp-0.2 v
Low-level cutput vollage Vord | loo=40pA, Segito23 0.2 v
High-level output voltage Voud | loy =-400 pA, COM1to 4 Vpp—-0.2 v
Output middie-level voltage Vow | \OH= 00 LA COMIto4 Vo2 -02 Voo2+02 |V
loL = 400 pA, COM1 to 4 Vpp/2-0.2 Vo2 +02 v
Low-level outpul voltage Vo5 lgL =400 pA, COM1 to 4 0.2 \
[1/3 bias driva)
High-level oulput voliage Vort | lon =40 pA, Segl to 23 Vpp-0.2 v
lOutpul middie-level voltage Vom1-1 | log =-40 pA, Seg1 to 23 2Vpp/3-0.2 Mpp/3+0.2 v
Vomi-2 | lo, =40 pA, Segl to 23 2igp/3-02 Hppld + 0.2 v
Low-leve! output voliage Vord |loL=40pA, Seg1to23 0.2 v
High-level output voliage Voub | lon=—400 pA, COM1to 4 Vpp-02 v
Output middle-Jevel voltags Vom2-1 | loy = —400 pA, COM1 ta 4 Nppla-02 Hpyt402 v
Vom2-2 | lgL =400 yA, COM1 10 4 Vpp3-0.2 Vpo/3 + 0.2 v
Low-lgvel output voltage Vo6  |loL=400puA, COM1I 04 0.2 V'

Continued on next page.
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Continued from preceding page.

Rati
Parameter Symboi Conditions and applicable pins alngs Unit
min typ max
ILEK1 |Vpp=6.0YV, Ta=25°C ) 0.2 10| pA
Supply laakage current
ILEK2 |Vpp=6.0V,Ta=50°C 1.0 50 | pa
Vpp=30V, 51104, Kitod, P1to 4, M1
Vin=Vpp | 108, SO1 104, INT, RES 10 [ pA
Input leakage current 10FF (With the K, P, M, and SC poeris in input
Viy=Vgg | mode and with the open specifications =10 pA
selected for the INT and RES pins.)
Vop =50V, C1=02=01pF, Vppt = Vpp2, 1/2Bias,
Output voltage 2 Voo12 | (o — 32,768 kHz #F, Vopi = Vop2 24 25 26| Vv
ot taca 3 Vppl-3 |Vop=56.0V,C1=C2=01pF 14 1.67 18| v
utput voltage Vop2-3 | 143 bias, fopg = 32.768 kHz X 3.33 35§ V
R = _ neer | Crystal oscillator specifications
Corront e 1 llpg -1 | Voo = 5.0 V, Ta = 25°C 8@341132 |'=‘Hé fedsg:“du?d bustin) 45.0 600 | pA
Ioolt-2 | Vop =50V, Ta=50°C | idirmo s, LCD = 1/3blas 85| pA
Ipple1 |vpp=5.0V,Ta=25C SF.ng'ﬁﬁzr specifications 450 600 | pA
Current drain 2 Ceg = =220 pF
tool-2 | Voo =50V, Ta =50°C | 36 2,550 T88° P bies 650 | uA
Jopl3-1 | Vop=5.0 v, Ta =25°C | GF osciiatar speciications 500 700 | pA
Current drain 3 | Cog = Ced = 33
llDD [3-2 Vpp =50V, Ta=50°C Hg mode, Lch=F-”3 blas 800 pA
lop k-1 | Vpp = 5.0V, Ta = 25°C | SE 9s&llalor spacifications 800 1000 | wA
Current drain 4 Ceg=. Ced =33 pF
lop¥-2 | Vop=5.0V, Ta=50°C Hgﬂ made, L.GD 2 1/3 blas 1150 A
Oscillator corraction 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 verily symptoms and states that cannaot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or eguipment.

M SANYOQ Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor 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 thesa 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.

B 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 jicense from the Ministry of
International Trade and Industry in accordance with the above law.

W No part 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 Elactric Co., Lid,

M Any and all information described or contained herein are subject to change withoul notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification”
for the SANYQ product that you intend to use.

& Information (including circuit dlagrams and circuil parameters} herein is for example only; it is not
guaranteed for volume production. SANYQ 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 Septembar, 1998. Spacifications and information herein are
subject to change without notice.
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