Ordering number:EN 31178

CMOS LSI

No.31178 | LC65204A

(A/D Converter, FLT drivers, PWM Output,
and On-chip 4Kbhyte ROM)

4-bit Single Chip Microcomputer
for Control Applications

The LCB5204A is a 52-pin CMOS 4-bit single chip microcomputer. It consists of a high-speed core CPU with the
minimum cycle time = 0.92 microsecond, 8-bit AD converter with 8 input channels, 4Kbyte ROM and a 1Kbit
RAM (256 x 4 bits).

The LC65204A has a total of 41 input/output (}/O) port pins; 29 for high withstand outputs (Drivers for
fluorescent display tubes and LEDs), and 12 for input/output (common with interrupt inputs and serial
input.) _

In addition, this single-chip microcomputer has a two-channel timer. This timer circuit block can be used as
a general-purpose timer, watchdog timer, time base timer, PWM type DA converter, melody tone generator and
the like within application products.

1t is designed based on two types of oscillation circuits. This allows various standby operation modes. As a
result, the LCB5204A microcomputer can be embedded into many kinds of home appliances as, for example,
display control and timer control in audio visual products.

There is another microcomputer with almost all the LCB5204A functions but oscillation circuit design and
ambient operating temperature range. Its chip name is LCGE5404A, This single chip device has no subclock
function and its operating temperature range is from minus 30 "C {(-30) to plus 85 °C (+85). For detailed
information, refer to its catalog. '

Features:
- Seventy-seven instructions
On-chip storage capacity; 4Kbyte ROM and 1Kbit (256 x 4 bits) RAM
Minimum instruction cycle time; 0.92us (4.33MHz at Vpp = 4.5V or greater)
1.84us (2.17TMHz at Vpp = 4.0V or greater)
_ 6lus (32.768KHz at Vpp = 2.7V or greater)
- Reduced power dissipation mode through system clock selection by software
- (Main) system clock = 4.19MHz : 0.95us, 1.9us and 30.6us
« (Sub) system clock = 32.768KHz : 61us
~ Operating temperature: Ta = -30°C to +70°C
- Working register/Flag function
- {16 flags + B working registers ) x 4 banks
- Stacks : B levels
- 1/O ports : 41 {Total)
» High-voltage withstand output ports : 21
- High-voltage withstand input/output ports : 8
- Medium-voltage withstand input/output ports : 3
- Input/output ports : ©
- AD converter (sequential comparison type)
- B8-bit Accuracy x 8 channels
- Timer : 2 channels
« Timer 1 (interval timer) : Also used as the PWM DAC an‘d applicable to a divider at melody tone
generation.

- Time base timer for clock generation : t4-level divider on-chipped

- Internal wake-up function
Wake-up function: Restart from a standby operation mode by using the time base timer overflow, The
wake-up function together with the standby operation mode would enable a clock operation at extremely
low power dissipation during a battery backed-up mode,

- PWM DAC output : Also used as timer 1, )
» 6-bit PWM DAC + 8-bit PWM DAC or 14-bit PWM DAC
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LC65204A

» 8-bit input/output

Serial input/output interface (LSB first)

AC zero cross detection circuit

. The AC zero cross detection circuit is allowed to internally connected to the PF3/INTO pin through

option data specification.
tnterrupt function: 5 Interrupt sources and 4 vector addresses

» External interrupt sources: 2

. Timer interrupt sources: 2

» Serial input/output interrupt source: 1
- On-chip oscillation stabilization period wait function: Effective at the reset.

Oscillation circuits: 2 types
- Main clock: 4.19MHz Crystal oscillation or 4,0MHz Ceramic oscillation

» Sub clock: 32.768KHz Crystal osclllation

Evaluation

Tools:

LCB5PG20X /40X (piggyback)

System Block Diagram

Standby function: two modes; HALT mode and HOLD mode
Supply voltage: 2.7V to 6,0V
Package: DIP-52$

1L.C65999 (evaluation chip) + EVAB00/850-TB651XX/2XX/3IXX/4XX

PRESCALER

STAND BY
CONTHOLLER

[

148IT
TIME BASE

WATCH DOG)
TIMER

TIMER/COUNTER

il

SYSTEM CLOCK
CONTROLLER

av- 0—— A/ <:>r
convertor ¢> PORT K 1> PK 3
PAO/ADD
PA1/ADL 0 PORT A ¢>
PA2/ADZ ¢> PORT L [3) PLo~3
PA3/ADA/INTI
PBO/AD4 /DACDH
PB1/ADS5/DAC] 10 PORT B <“:>
L
PB2/ADE /SOR ' 70 BUS
PB3/AD7/START b BIT PwM DAé/s aT
PAZSRAMERLE <:> RAM AoM
?3:“:2:‘5?::; 256 4 Pe 4096 8
F] WR
PCO
' w 170 PORT C (:") 8
PC3 OP LEVEL INSTRUCTION
STACK REGISTER
PD 0
! 1/0 PORT D (:') U
PD 3
PF 0 /SI ‘ 0
EE;;:%( <:§> 170 PORT F @ INTERRUPT
PF 3 /INTO F83 ICONTROLLER]
g BIT SERIAL @ @
1/0 PORYT T5EUS 7
PA3/ADI/INTY o— @
PF3/INY0 O
PORT M| | PORT N| | PORT 0| |PORT P
4 .I\a/L 4 1 0
PMO~3  PNO~3  POQ~3 PPO r—

[

4MRz
4,19MHz 0SC

a0 SC1
—=Q 0SC2

32kHz 0SC

[—0 X1
—=0 X2

AC xaro cross
circult o
(optional)

0 TEST
~—0 RES
-0 Voo
-—0 Vss
-—O0Vp

No. 3117-2/28



LC65204A

Development Support
The development support tools for the LCB85204A are as follows:
(1) User's Manual
[LC65204A/404A User's Manual]
(2) Development Tool Manual
[EVABO0/B50-LCB51XX/2XX/3XX/4XX Development Tool Manual)
(3) Development Tools
3-1. Program development tools
i MS-DOS Host Computer System and Cross Assembler {note 1)
iil. Cross Agssembler -—- MS-DOS-based Cross Assembler ; LC65S.EXE
3-2. Program evaluation tools
i Evaluation Chip: LC65999 ‘
ii. Piggyback Microcomputer ; LCB65PG20X/40X
iii. Emulator : EVA-800 main unit and EVA chip board, or EVA-850 maln unit and EVA chip board
(note 2)

Outline of the Development Support System

<{LCB5S.EXED

EPROM
(2764, 27128 or their equivalent}

%‘; o Model/Function
1 ong setting switches
Cw. \s“«‘«““«

U
i

EVA chip board:
EVAB00/850-TBESTIXX/2XX/IXK/4XK

W
\ Piggyback Microcomputer:
$ LCE65PG20X/40X

R/
Conversion board (TB52S)

Application product board

{Note 1) MS-DOS: A trademark of Microsoft Corporation.
{Note 2) The EVA-800 and EVA-850 are general names given to emulators, They are qualified with suffixes (A,
B, ...} because the emulators are updated very often. So use the tatest version of the emulators by

checking the suffixes carefully prior to program debug.
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1.C65204A

LC65204A Pin Assignment

PAD/ADO 1 U 92 Vp
PA1/AD1 2 51 PPQ
PA2/AD2 3 50 P03
PA3/AD3/INTI 4 49 P02
PBO/AD4/ DACO 5 48 POl
PB1/AD5/DACT 6 Ly P00
PB2/ADB/SQR 7 46 PN3
PB3/AD7/START 8 45 PN2
Ay+ ] 44 PN1
Av- 10 43 PNO
Vss H 42 PM3
0s01 12 4 PM2
osc2 [ J13 LC65204A 4[] emi
Voo 14 39 PMO
RES 15 38 PL3
x1 [ 116 37[] PL2
X2 17 36 PL1
TEST 18 35 PLO
PFO/SI 19 34 PK3
PF1/S0 20 3 PK 2
PF2/SCK 2 32 PK1
PF3/INTO 22 k1l PKQ
PCO 23 30 PD3
PC1 24 29 PD2
PC2 25 28 PD1
PC3 26 27 PDO

Package Dimensions : 3128
(unit: mm)
52 27
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LC65204A

Pin Description

Pin No.Of . L Output . Reset Unused Pin
Name |Pins | VO Functional Description Driver Option Status | Handling

VDD 1 — Power supply pin —_ — - —

Vss 1 —

TEST 1 | |LSI test pin. This pin should be con- — — — Always con-
nected to the Vss pin during operation nected to the
and has an internal puli-down resistor, Vss pin.

RES 1 I System reset input. — ~ —_ —
This pin has an internal pufl-up resis-
tor.

AV+ 1 — {Reference voltage input pin for A/D — — —_ Always con-
conversion nected to the

AV~™ | — VSS pin,

OSCT | 1 | 1 [5m i crotk gomarahion. Bguede:

ool co mpul b uied lopve the 0BG — - - -

0SC?2 1 Q generztor to the OSCH pig. oo back J
resistor is internally provided.

X1 1 ] Oscillation circuit component pins for X1: connected
system sub clock generation. If external to the VDD
clock input is used, leave the X2 pin pin,
open and connect the external clock _ — — X2: left

X2 1 0 generator_ to the Xt pin. If not use_d. OPEN
the X2 pin open and connect the X1 pin ’
to the Vpp pin, Feed-back resistor and
limiting resistor internally provided.

Vp 1 — | Load power for FLT output Internal pull- Connected to
down resistor - - - the Vpp pin.

PAQto3 4 1/0 | Input/output port pins PAQ to PA3J Normal-volt- | Each port pin | Output Should be set
- pPort function age withstand | can be set to { transistor to the open

4-bit data input (IP instruction) Medium-level | output type | OFF (H- | drain output
4-bit data output {OP instruction) current type | (1) or (2): level out- | type and then
1-bit input decide operation (BP/BNP (1) Open put) connected ta
instruction) Drain the VSS pin.
1-bit output set and reset opera- (OD)
tions {(SPB and RPB instructions) output
- Low-level threshold input {2} Pull-up
- All these four port pins can be used resistor
for two or more purposes: sutput
PAO/ADO:
Alse used as AD converter input pin
ADO
PA1/ADI;
Also used as AD converter input pin
ADI1
PA2/AD2:
Also used as AD converter input pin
AD2
PA3/ADJ/INTY:
Also used as AD converter input pin
AD3 and as external interrupt
signal input pin INT1

PBOto 3 4 1/Q | input/output port pins PBO to PB3 Same as PAO | Same as PAO | Same as PAO | Same as PAQ

- These port pins have the same function| to PA3 to PA3 to PA3 to PAS3,

as port pins PAC to PA3.
- Low-level threshold Input
- All these four port pins can be used
for two or _more purposes:
PBO/AD4/DACO :
Also used as AD converter input pin
AD4 and 6-bit PWM output pin

DATD

PB1/ADS/DACT:
Also used as AD converter input pin
ADS5 and 8-/14-bit PWM output pin
DACT1

PB2/AD6/SQR:
Also used as AD converter input pin
AD6 and square waveform signal
autput pin SQR.

PB3/ADT/START:
Also used as AD converter input pin
AD7T and standby control Input pin
START

To be continued on the next page.
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Continued from the preceding page.

Pin No,Of . Output Reset Unused Pin
. 1/ Functi ipti j
Name |Pins © unctional Description Oriver Option Status | Handling
PCOto3 4 /0 | Input/output port pins PCO to PC3 VpD-45 The output | The output | Set the
- Same as port pins PAQ to PA3 In High-voltage typ? °i' each | 1evel at [ pin(s) to the
tunctlon. withstand Pt Rt Bh | the reset | open drain
- High-level threshold input Medium cur- | either (1) or |can be set | output type
- The oculput level of these four port| rent type (2) by optlon | to 'H' or | by option
pins can be set to 'H' or 'L’ by dﬁtﬂb Drai 'L' by | data and then
option data at the same time. ( (o%e)"ou{SL'l option data.| connect it
- FLT segment drive output (2) Puli-down (or them) to
resistor output the Vss pin
Gutput level through the
specification resistance of
option: The some kohms.
gt.}tp:t” lf‘;"e; In addition,
four port be sure to
pins can be set the port
simyltaneously output level
?Et. tgt Ht h°; at the reset
reset by to ‘L.
cption data.
PD0Oto3 4 i/0 Input/output port pins PDO to PD3 Same as port | Same as port [Same as port| Same as port
- Same as port pins PAO to PAJ in| pins PCO to | pins PCO to |pins PCO to| pins PCO to
function and characteristic. PC3 PC3 PC3 PC3
PFQto3 q i/0O |Input/output port pins PFO to PF3 PFO to PF2 (1) Output Same as port Set the
- Same as port pins PAD to PA2 in| Open Drain type pins PAQ to| pin(s) to the
function. {OD) output option: PA3 open drain
- Schmitt input type: With- Same as output type
- All these four port pins can be used | stand voltage port pins by option
for two purposes: +15v PAO to data and then
PFO/SI: Pull-up out- PA3J. connect it
Also used as B-bit serial input pin | put type: | (2 The AC {or them) to
51, Normat-volt- zero the Vss pin.
PF1/50: age withstand cross
Also used as 8-bit serial output pin | pF3 detection
50, Normal-volt- circuit
PF2/SCK: age withstand can be
Also used as B-bit serial clock pin | Medium cur- internally
SCK rent type added to
PF3/INTO: the INTO
Also used as external interrupt pln by
request input INTO. The AC zero option
cross detection circuit can be data.
internally added to this pin by
option data (AC zero cross interrupt
function available).
PK0Oto3 4 O | Output port plns PKO to PK3 Same as port | 1he output | output Set the
- Port functions pins PCO to t%‘:f o{negg: transistor pin{s) to the
4-bit data output {OP instruction) PC3 e spet tog | OFF ('L'| open drain
1-bit set and reset operation -gither (1) or | level out- | output type
(SPB and RPB Instructions) (2). put) by option
1-bit declde operation (1) Open data and then
(BP and BNP instructlons) Drain (OD) connect it
- FLT segment drive output output (or them) to
{2) Pull-gown the VOD pin
reststor
output
Output port pins PLO to PL3 VDD-45V Same as port |[Same as port| Same as port
PLOw3 4 0 - Sa;)me pas p:rt pins PKO to PK3 in High-voitage | pins PKO to [pins PKO to| pins PKO to
function. withstand PK3 PK3 PK3
- FLT digit drive output It.yaggecurrent‘
PMDto3 4 @) Qutput port pins PMO to PM3, Same as port | Same as port |Same as port] Same as port
- Same as port pins PLO to PL3 in| pins PLO to | pins PKO to |pins PKO to| plns PKO to
function and characterlstic PL3 PK3 PK3 PK3
PNQOto3 4 e Output port pins PNO to PN3. Same as port Same as port |Same as port) Same as port
- Same as port pins PLO to PL3 in[ pins PLO to pins PKO to |plns PKO to| pins PKO to
tunction and characteristic PL3 PK3 PK3 PK3
POQte3 4 O | Output port pins POO to PO3. Same as port | Same as port [Same as port| Same as port
- Same as port pins PLO to PL3 In}|pins PLO to | plns PKO to [pins PKO to| pins PKO to
function and characteristic PL3 PK3 PK3 PK3J
PP 1 QO |Output port pin PPO Same as port | Same as port [Same as port| Same as port
- Same as port pins PLO to PL3 except|pins PLO to | pins PKO to [pins PKO to| plns PKO to
for 1-bit configuration. PL3 PK3 PK3 PK3
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User Option types

1} Oscillation circuit options

The main clock oscillation circuit and the sub clock oscillation circuit can be selected from the
following optional circuits:

Option name

Optional oscillation circuit
Main ¢lock oscillation circuit

Two-pin CF oscillation circuit

Two-pin X'tal {crystal) oscillation circuit
External clock input

Two-pin X'tal oscillation circuit

Unused

Sub clock oscillation circuit

2) Output Jevel option

This option is provided to set the output level of input/output ports C and D to either 'H' or 'L' at the
reset.

Option name
1. 'H' level output at the reset
2. 'L’ level output at the reset

Conditions
Simultaneous 4-bit setting (input/output ports C and D)
Simultaneous 4-bit setting {input/output ports C and D)

3. Watchdog reset option

The watchdog reset option is used to select the watchdog reset function. Note that the watchdog reset
function utilizes the time base timer.

Option name

Conditions
1. Watchdog reset function select

An additional program routine is required in order for the
time base interrupt request flag to be reset at a certain
interval. This prevents the watchdog reset circuit from being

activated in cases but a program upset,
2. Watchdog reset function non-select | —

4) AC zero cross detection input circuit option

The AC zero cross detection input circuit option is used to permit the INTO pin to internally have an AC
zero cross detection circuit or Schmitt input circuit,

PF3/INTO

I ] SW1 o a Schmitt input a SW2
r—O\ circuit =
b b
i AC zero cross |
detection

circuit

. SW Swi Swe
Option name

Port input INTO input a a

jl>°
“AC zero cross b
%77; input
I_—
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5) Normal-voltage withstand/Medium-voltage withstand port output type option
This user option is used to allow the output circuit type of each normal-voltage withstand and medium-
voltage input/output port pin to be set to either the open drain output or the pull-up resistor output

{bit-by-bit setting only).

Option name

Circuit type

Applied ports

Open Drain (OD}
output

Ports A, B and F

Pull-up resistor
output

+

Ports A, B and F

6) High-voltage withstand port output type option
This user option is used to allow the output circuit type of each high-voltage input/output and high-
voltage output port pin to either the open drain output or the pull-down resistor output (bit-by-bit

setting only)

Option name

Circuit type

Applied ports

Open Drain (OD)
output

Ports C and D

Ports K, L, M, N, O and P

Pull-down resistor
output

Ports C and D

RD

Ports K, L, M, N, O and P
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[Major LC65204A Characteristics

1. Absolute Maximum Ratings at Ta = 25°C, Vss = OV
Parameter Symbol Applied Pins Conditions Limits Unit
and Remarks Voo(V]
l\\//loaiaélalsgm Supply Voo max | Voo —0.3to+7.0
Input Voltage Vi) 0sCt, X1 At self-oscillation Up to the voltage produced
Vi(2) TEST,RES,0SC1 | 9SC! and X1: at —0.3toVo0 +0.3
external clock
X1 input
VI(3) Av+ —0.3toVop+0.3
Vi{4) AV— —0.3toVoo+0.3
Vith) Vp Voo —45toVop+0.3
Output Voltage Vol1) QSCe2, %2 At self-oscillation Up to the voltage produced Vv
Ports K, L, M, N, O —
Vol2) 2o port pin PO Voo—45toVpo+0.3
Input/output Violn) Port pins F2 to FO At open drain —(0.3t0+15
Voltage output
Vio(2) Port pins F2 to FO At pull-up resistor —0.3toVop+0.3
output
Vio(3) Ports C and D Voo —45toVpo+0.3
Viold) Ry —0.3toVop+0.3
(l;ealr( r?tutput loe(1} Ports A, B, and F —2tot+10
urret
lop(2) A —30t00
loe(3) Ports C, D and K —10ta0
Average Output loa(1) Ports A, B, and F Average value per —2ta+10
Current Ports T MW O pin for 100ms
10a(2) and port pin PO —30to0
l0A(3) Ports C, D, and K —10100 mA
Z1oAll) Ports A and B Total current valye —16t0+80
of all pins for
Zlpal(?) Port F 100ms —B8to-+40
210a@) |59 Ly M N © —60t00
Zlpald) Ports C, D and K —80tal
Maximum Power | Pd max DIP525 Ta=—30to+70TC 800 mwW
Dissipation
Rt o0 | Topr B A
St
Temperature | 518 —S6to+125
2. Allowable Operating Range at Ta = -30°C to +70 °C, Vss = OV
Applied Pins . Limits
Parameter Symbol
¥ and Remarks Conditions Vool(V] Min Typ Max | Unit
OperatingPower | Vpoo(1) | VDD 0.92us= 4.5 6.0
Supply Voltage .
(including a Teye <B7us
standby mode} | \op(2) VDD 1.84us= 4.0 6.0
Teye <67us y
Voo(3) VoD 29.4uss 3.0 6.0
Teyc <67us
Vood) | Voo fai oAtz OSC oscil- 2.7 6.0
32kHz OSC oscil-
Jakion =_active
Memory backed-up Full standby
Power Supply Vst Voo mode (HOLD 1.8 6.0 A
Voltage mode)

To be continued on the next page.
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Continued from the preceding page.

Allowable Operating Range at Ta = -30°C to +70'C, Vss = QV

Applied Pins - Limits
Parameter Symbol a:c? Remarks Conditions VooVl in Typ vax 1 Unit
rout *levet | Vinll) | B3 1grge P fansistorjor | 3.0t06.0 | 0.80v00 13.5
ViHR) [ £3 (REPOTEPINS Toutput Neh Tr. OFF | 3.0t06.0 | 0.80Vop VoD
ViH(3) Ports A and B Output Nch Tr. OFF | 3.01t06.0 1.9 Voo
ViH(4) Ports C and D Output Neh Tr, OFF | 4.6t06.0 | 0.80VoD Voo v
3.0t06.0 | 0.85Voo Voo
ViH(S) | OSCI.START,PF3/ 2% &3, BPPIIes, %3] 3.0t06.0 | 0.80VoD Voo
INTD.INTT (Note 1) E[ﬁePEfisa&"JLeés‘é 0
VIH(B) RES 1.8t06.0{0.80VoD Voo
Input 'L'-level viLin Port pins F2 to FO |Output Nch Tr. OFF [ 3.0t06.0 Vss 0.20Vop
Voltage viIL(2) Ports A and B Output Nch Tr. OFF | 4 .5tab.0 Vss 0.5
3.0t06.0 Vss 0.3
VIL(3) Ports C and D Output Nch Tr. OFF | 3.0t06.0 Vss 0.40Voo
Vi@ | TEST 4516.0 Vss 0.30von| V
3.0t06.0 Vss 0.25Voo
ViL(S) | OSCI,RES, PF3/ [38% 1 Biy3. Sopaies 11 3.0106.0 Vss 0.20VoD
INTO, INT1(Note 1) g{ﬁecr)ngnsaDt%'e:gsbgoc 1).
ViL(6) START t.8t06.0 Vss 0.20Voo
!Pis"r;ruction Cycle Teye {Note 2) (Note 2) 0.92 67 uS
u_[eFrequency Fxosc 0SsCi {Note 2) 3.0t06.0 2.0 4.33 Mz
€
B | Pulse width | Twosceh See Fig. S. 4.5t06.0 70
S TwosccL
x ‘ ns
x 3.0t06.0 140
£9| Rise and Toscr See Fig. S. 3.0106.0 30
2 §| Fall Times Toscf ns

(Note 1) This does not apply to the case where the AC zero cross detection circuit has been internally added
to the INTO pin by the user option data.

(Note 2) Frequencies are closely related to power supply voltages and instruction cycle times. So they
should be studied in connection with supply voitages and cycle times.
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3. Electrical Characteristics at Ta = -30 C to +70°C, Vss = OV
Applied Pins L Limits
Parameter Symbol Conditions .
y and Remarks Voo (V) Min Typ Max Unit
Input  'H'-level Ii{1) OD type port pins g:’;g:;lr)"%!‘rf"' 2.7106.0 +5.0
Current F2 to FO {transistor) OFF
(including Nch Tr,
OFF leakage
current), Vin=+13,5V
H(2) OD type ports A and | Output Neh (N 2.7t06.0 +1.0
B, and OD type port | channel) Tr.
pin F3 (including {translstor) OFF
multi-functional {Including Nch Tr,
port pins INTO, OFF leakage uA
INTT anc START) current), Vin=Vpp
(Note 1)
In4(3) RES Vin=Vop 2.706.0 +1.0
lia{4) 0SC1, X1 Vin=Vop 2.7106.0 +10
I1H4(5) OD type ports C and | Output Pch Tr OFF. 2.7106.0 +30 -+100
D Vin = Vpp
Input ‘'L'-tevel la (V) OD type ports A, B | Output Nch Tr. OFF. | 2.7106.0 -1.0
Current and F (including Vin = Vss
multi-functional
port pins INTO, HA
INT1 and START)
(Note 1)
b (2} PU type ports Qutput Nch Tr. OFF. | 2.7ta6.0 —1.0f —0.5
A, BandF Vin = Vsg
(includingl multti-
functional _por
p?ns INTO, mA
and START)
(Note 1}
(3 RES Vin=Vss ?.7t06.0 —60 —25
he (4) 08C1, X1 Vin=Vsgs 2.7t06.0 -10
he () gD type ports C and g’#atgxél';c#? 2.7t06.0 —30 uA
transistor) OFF
ingluding Pch Tr,
OFF leakage
current), Vout =
vpp - 4oV
Output 'H'-level VoH(1} PU type ports A, B8 | |oH=-50uA 4.5106.0 |Voo=—1.2
voltage and F
Vor(2) PUdtﬁpe porks A, B | loH=—10uA 3.0t06.0 |Vop—0.5
an
Ports L., M, N and oM = — .5tob. —2.
VoH(3) o g pott o PO OH 20mA 4.5t06.0 [Vop—2.1
Ports L, M, N and =—1. 0106, -1
VoH(4) O?fasnd N Ao loH=-1.0mA 3.0t06.0 |Voo—1.0
loHs of other \Y)
ports < -1mA
VoH(5) [Ports €, D and K | logH=~HmA 4.5t06.0 [Vop—1.8
VOH(G) [Perts C, D and K | [op=—1.0mA 3.0t06.0 [Voo—1.0
{oHs of otherH
ports < -1mA
Output 'L-level Vool Ports A, B and F [ |oL=5mA 4.5106.0 1.5
Volt
oltage VoL | Ports A, B and F | lou=1.0mA 3.0t06.0 0.5
loLs of other vV
ports < ImA

To be continued on the next page.
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Continued from the preceding page.

Electrical Characteristics at Ta = -30°C to +70 °C, Vss = OV
Appli i Limits
Parameter Symbol pplied Pins Conditions - .
and Remarks voo (V) Min Typ Max Unit
Output 'L’-tevel Output Pch (P ¢channel)
Current (the oL E'DLt,yrb)"e' pﬁzt:d%"D‘ Tr. (transistor) OFF 5.0 190 362 844
gu:lrednt produced by and PO type port Vout=3.0V
ull-oown
resistors) pin PO Vp=—35V
OD type ports K, L, |OQutput Pch (P channel)
83&?;:9':,: Leakage| 10ff(1) M,Nand Q,andOD |Tr. (transistor) OFF 3.0t06.0 30 uA
type port pin PO | Vout=\VoD
K, L, |Qutput Pch (P channef) —
10fF(2) 3?&’;’:‘3 po?';:d oD’ |Tr. (transistor) OFF 3.0t06.0 30
type port pln PO | Vout=Vpp—40V
Pull-up MOS Tr, PU type ports A, B |Qutput Nch (N channel)
Resist‘;nce ' Riru and 'y:p P Tr. (transistor) OFF 5.0 8 1 %0 kQ
ViN=0V
Pull-up Resistor Ru RES Vin=0V 5.0 100 400 | k@
R i P ts C, D, |Qutput Pch (P channel)
Pull-cown Resistor | Rd K?.}f’ﬁf' Nana O, " |Tr. (transistor) OFF 5.0 45 105 200
and PD type port Vout=3.0V kQ
i | Port F and port
Hysteresis Voltage | vpys N To. 3.0t06.0 0.1Voo
RES and START \Y
(Note 1)
Input Clock | Tekey(1) | SCK See Figure 7. 4.0t06.0 0.8
Cycle
Output Clock | Tckey(2) | SCK See Figure 7, 4.0t06.0 [2.0X
Cycle T
CcyC
!Er'mll Clc;ck Tekl (1) SCK See Figure 7. 4.0t06.0 0.3
-leve
Pulse Width
(Note 5)
P [——
8 | output Clock | TekL(2) | SCK See Figure 7. 4.0t06.0 Teve
O |'L'- level
— [ Pulse Width
o
3
\nput Clock Tcku(1) | SCK See Figure 7. 4.0t06.0 0.3
‘H'-level
Pulse Width
(Note 5) M5
Qutput Clock | TekHi2) | SCK See Flgure 7. 4.0106.0 Teye
'H'-1evel
Pulse Width
- TicK Wwith reference to the i .
3 ?ﬁ;isewp S rising edge of the SCK 4.0t06.0 0.2
£ signal.
- Sea Fig. 7.
2 | Data Hold Teki Sl 4.0t06.0 0.2
X Time
o tput Del With reference to_the
a %um[éu Detay | Tcko SO falling edge of the SCK 4.0t06.0 0.5
= signal.
(9] External resistance: 1
- kohm. External capaci-
'g tance: S0pF. See Fig.
3 7.

To be continued on the next page.
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Continued from the preceding page.

Electrical Characteristics at Ta = -30°C to +70 °C, Vss = OV
Applied Pins .. Limits
meter Symbol Conditions
Paramete 4 and Remarks voo(V] | Min Typ Max | Unit
Input Fzin Apply to the case | (1)} At open drain 40 1000
Frequency where the AC zero output
] cross detection (2) At self-bias ON Hz
2 circuit has been (3) See Fig.8.
i i?mterprl"a::;{N:%deid l§° (1,(2),03)
5 Vol the Opinby | (1),(2),(3) Coupl- i i
g Input Voltage | Vziny the user option ing capacitancepc 1.0 2.4 Vp-p
s data, uF
F=
O | Detecti (1)(2),(3) 60H:z +
= Effc?rc on Vza sinewave signal 100 mv
é. input
< | nput © t +40
5 neut Current | lig .09 4.5t06.0
2 Vin=VoDo oA
L
3 ez ORGRO)] —40
9 VIN=V5S5
S | Threshold Vik AcM ORGREO) 0.3Voo 0.7Voo
Voltage
o
N (L level Input | ik AcL @,0.% VT*ACM \
¢ | Threshold
< | Voltage -0.2
. |Comparison | Vcecon | ADQtoAD? AV+=VpD t1 2] s
% Accuracy AV~ =Vss
E [Threshola | Vrrcon AV— AV+
S | voltage
o
® [ Input — +
2t Voltage | VINCON AV AV %
5 3 ﬁ‘;{jetrence Av+ AVt 5.0 AV— VoD
§-5 Voltage AV- AV- ' 9, Vss AVt
2y _ £10%
gt‘ Conversion | Tce Comparator speed N 96
£% | Time /1, . T _
Og At 12 x Tgyg. (Tcye= (Teve=
58 0.92us) Bus)
al HS
‘g‘( (1:ozmparator speed 21 92
£ -
g-‘;’ At 22 x Tgyg- {Teve= (Teye=
o= 0.92u5) 4us)
Resolution 8 Bit
Absolut —_
Acg%ruagy AV+=\0o t1 t2
o | Zero Scale Ezs AV—=Vss + 1
B [ Error LS8
€
O | Full Scale EF ol
& | Error s
£
.. | Conversion TcaD AD speed 1/1. 24 208
§ Time At 26 x Tgye (Teve= (Teve=
[
g 0.92us) 8us) s
; 2? 5sg;eeql_1/2. 47 204
X .
2 ‘ eve 5.0 (Teve= (Teye=
g £10% | 0.92s) 4us)
< [Reference AV+ AV+ AV— Voo
E 1input VvV
8 | voltage AV- AV- Vss Ay
&
£ | Reference + - += % 150 300
© Input Current IRIF AVE, AV AV_ Voo HA
§ | Range AV—=Vss
% Analeg laput | \Vaw ADQtoAD?7 AV~ AvV+ y
Z | Voltage Range
5]
(&
Analog Port Port pins ADO to Including output 1
2 Input gCurorent AN ADT(with the OFF leakage cur-
?rl:;p;lnlp:tl;gﬂ:)u?f rent. uhA
multi-ifunctiona!OD VaiN=VDD
t tt
bvoe) o VAIN=VSS —1

To be continued on the next page.
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Continued from the preceding page.

Electrical Characteristics at Ta = <30T to +70 C, Vss = OV

Applied Pins . Limits
: Conditions .
Parameter Symbot and Remarks Voo (V) Min 1 Tyo Max Unit
Dissipated Current | IDDOP(1} | VDD 4.19MHz x 1/1; 4.5t06.0 3 6
inNormal Operatlon ‘ High-speed opera-
Mode {Note 4) 095 Toh Ang ¢ *
sub clock oscil-
latlon
looor(2) | VoD 4.19MHz x 1/2: 4.5106.0 2 4
High-speed opera-
tlon mode {TCYC =
1,9 microseconds}.
And at 32kHz sub
clock oscillation
mA
Iboor(3) | Vob A.19MHz x 1/32: 3.0 0.3 1
Low-speed opera-
tion mode (TCYC =
30.5 microseconds).
And at 32kHz sub
clock oscillation
Iboor{d) | Voo 32kHz: Low-speed 2.7 0.15 0.5
operation mode
(Teye=61
us). 4.19MHz main
clock = stop
Piséilpa(}gdgurrent lopst(l} | Voo 4.1?%H§2mk&i;\:&gck 6.0 120 400
n Standby Opera- = stop.
tion Mode (Note 4) al_&:lL(T osci(ljla)tlon
mode
IoosT(2) | VoD 2.7 4 40
uh
Dissipated current | loDST(3) | VoD Full standby made 1.8 1
in Full standby (HOLD mode)
mg{atiao)n mode
e
lppsTi4 V Full standby mode 6.0 10
oosT{4) oo {HOLD mode)
< |Oscillation| foscx 0sCi See Fig. 1, 3.0t06.0 4.19
e | MHz
_g - Frequency 0SC? {Note 2)
n (82
= |@=|Oscillation (Note 3} Fig. 3.
8 |5 8|stavilizing thaxs See Fig U
14 Period
2 Oscillation | fOSCCF See Fig. 1. 3.92 4.0 4.08
« 5|Frequency (Note 2} MHe
Qoles
= O|le® -
O S| ® =[Oscillation ;
e 8§ Srabilozing tMCFS See Fig. 3. 10 s
g 8 Period
c Osclllation| fy X1, X2 See Fig. 2. 2.7106.0 32.768
2 | _ |Frequency (Note 3)
e |e kHz
K
1
s |© -
@ | < |Osclllation| teyg See Fig. 4. 10
§S B [Stabillzing
=7 = |Period 5
o-,é (¥]
ER

(Note 3) For oscillation constants, refer to Tables 1 and 2.

{Note 4) The 'dissipated current' does not include the current flowing into the 1/O port transistors, pull-
up/pull-down resistors.

{Note 5) When the internal ciock is used, although according to the specifications TCKL(2) and TCKH(2)}{=TCYC)
are output from the SCK pin with the minimum clock width, there are cases where their clock widths
become shorter than TCYC due to the value of the pull-up resistor. However, it is necessary to select
a value for the pull-up resistor so that even at the minimum, these clock widths exceed the 0.3 us
stipulated for TCKL(1} and TCKH(1).
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0SC1 0SC2

t—0—

|
col = Crystal or j;- 02

ceramic
l resonator
Main clock oscillation circuit

Fig. 1

Table 1. Guaranteed constants for
Main clock oscillation

X1 X2

{0
oxy == X L ox2

.

Fig. 2 Sub clock crystal oscillation circuit

Table 2. Guaranteed constants for

sub clock oscillation

CO1 and CO2 tolerance: Within £10% (including wire
capacitance)

CyL: Internal load capacitance of a crystal oscill-
ator

*1: Three-pin (C internally provided) ceramic
resonator

ZANMNN

T
Oscillation stabllizing period
L 1
1

!
tMXs or TMCFS

Stabilized osclllation

Fig. 3. Main clock oscillation stabilizing period

| oses oscz |

External clock input OPEN

I ST

twosceL

IWOSCCH

tl

toscF toscR

Fig.5. Input waveform of input clock {for main

clock)

Voo

Y

Osclitation stabllizing period
[ L

[ tsxs I

8s§gllation Suppller Oscillator Col | CO? 8,5[%“3”0" Supplier Oscillator CX1 | Cx2
HC-49/U
Kinseki _ 15pF | 15pF KF-38G-
4.194304MHz CL=13.2pF 2 MO | kyocera | 12P0200 | 150F | 150F
crystal 0sC | Nippon | AT-51 220F | 220F Y CL=12pF
Denpa | ¢\ =16pF P
CSA4.00MG | 33pF | 33pF . .
4.0MHz Murata Rot Mot Ci: Internal capacitance of a crystal oscillator
A CST4.00MGW |required|raquired| *1 CX1 and CX2 tolerance: Within 10% (including
ceramic KBR-4.0MS | 330F | 330F wire capacitance)
resonator 0SG | Kyocera Ror—Trot
KBR-4.0MES  |required|required] *1

V-_-....~—-—.—---VDD!0W limit

Stabilized oscitlation

Fig.4. Sub clock oscillation stabilizing period
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R‘ES
il

Fig. 6. Reset Circuit

Cres{=0.1u4F)

Vop

1kQ
test point

B0pF

7

Serial output load

{Note) :

If power stabilizing time is
zero, the reset time will be
10ms to 100ms with the Cres =
0.1uF,

If the power stabilizing period
is rather long, the Crgs value
should be set properly so that
the reset time period can be
longer than the main clock
oscillation stabilizing period.

tcxey
tekL rCKR tCKH tCKF
\ 4 0.80 Voo {input)
Voo-1V (output)
5CK 0.20 Voo (input) N
0.5V {output) |\ K.
1 HicK oK
A 0.80 Voo
Sl
-7 0.20 Voo
lcko
Voo-1V
SO
0.5v

Fig. 7 Serial clock timing
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PF3/INTO
Rise edge Synchronization pulse
AC input ——I ' del ctio% l__-I géneration cﬁrcuifu ]—-ACZ interrupt
C 1

) Option

1

1

[}

<AC zero cross detection>
1/1zin

AC input ‘ Vaa

Vo l \ Vain

Rising edge detection
and output [ J | | l |

The falling point does not correspond
exactly to the AC zero-crossing point,

<AC zero cross timing»

Rising edge detection
and output 1

Synchronization pulse
generation circuit

[l
mys

Synchronization delay =0to! - Teyc

Fig. 8 AC zero cross detection
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LC65204A Instruction Set (by Function)

Convention
AC . ACcumulator PC : Program Counter
ACt + ACcumulator bit t STACK : STACK register
CF : Carry Flag bAt ,bHa,
CTL : ConTrol register bLe 1 Working register
MSTEN : MaSTerinterrupt ENable flag 2F : Zero Flag
DP - : Data Pointer ()I[] :Indicates the content.
E ; E register -— : Transter operation and its direction
bFn : Flag bit n + s Addition
M 1 Memory - : Subtraction
M (DP) : Memary address specified by OP ~ : And
P (OPL) : Input/output port specitied by DPL \v s Or
GP {DP) : Pseudo port specified by DP ¥ : Exclugive Or
ég Operation Code R Atfacted
§g Mnsmonic < E Operations Operating Description 8TS Remarks
?é 0;0D5D4{D3D2D10p |9 (S tagls)
Blcta Clear AC I 1oo0jooo0o|if1|ac=-0 Resets AC to 0, ZF .
Zfcic Clesr CF 11100001 |1|v]cF-0 Resets CF to O, ' cF
E STC Set CF 1111|0001 |1 ]V [CFe—1 Seta CF to 1, CF
CMA Complement AC 11101t o]y |AC AT Invarts oll AC bits. IF
2 |INC Inciement AC 0000 |1V 1 10 |1]|1]|AC—{AC)+1 Incremants AC by 1. 2F CF
DEC Decrement AC 0000 (Y 1 1t 1 1|y ]|AC«—(AC)—? Deacrements AC by . 2ZF CF
Rotate AC lels ACo —ICF}ACh+ 1=
RAL thtough CF 000|000 |1 {AC . CF = (ACs] Rotates AC laft through CF. ZF CF
TAE Transies AC 10 E Q00O |00V 1 |1 ]|E~(AC} Transfers AC to E.
.E( XAt Exchange AC with E [O O O O [) + O 1 |1 ] HACIIZ(E) Exchenga the contents of AC and E.
INM Inciemenl M 001 O|v Yy 1t olv]IMOP)—(M{DP))41 | Increments M{DP) by . ZF CF
DEM Deceement M 001 01 11 1|1 |MOPI=(MIDP)—1 | Decroments M(OP) by 1. 2F CF
he M(DP) bit Itted .
glsmebu [serm aats b 00001 0BBg|! |1 |MDP.BIBI=1 Sols the MIDP) bit speclited by B1Bo
fa]
L& Resets the M(DP) bIt speolflsd b
53 Fmeon |Rese M dais b Jo 01 0|1 0 81Bg|T |1 | MIDP.GHBo)-D el soeolllod by | g¢
Agds AC and M{DP) in bl d eot
AD Add M 1o AC 0010000011 |ac—lac)HMDR)) | §2% AC ana MIOF) In binacy end setsl /¢
— Adds AC snd M{DP) with CF In bl
ADC AJOM o AC wnCF 00 1 0 [0 0001 | fwé‘;‘”““wp” Adds AC and MICE) with CF In binaryl e ¢r
Decimat adjust AC Adds 6 to AC.
DAA 'n addinion V1L N 001 1 0[] JACHACH G os & to IF
Decima) sdjus1 AC -
s DAS ' sublraction 1y Yy ot ot oft]r|AC—(AC)+ID Adda 10 to AC. ZF
E Logically excluslve-Ors AC and M(OP)
S{EXL Exclusive or M toAC|1 1 1 1 a1 0 1 1]y ]|Ac—(ac)¥(M(DP)) and uots Its Joglcal exclusive sum In | ZF
2 AC,
® — Logleally Ands AC and M{DP) snd sets
H AND Aod M 10 AC 1 v oo || fac—{aciammior)) | L0 logicel product fn AC. IF
E
Icat| Al M(OP,
g oR Ot M 10 AC v oot o (1] |ac-lacivimion) [ osicely Ore AC end MIOP endsets | ¢
. = Compares AC with M{DP), end sets or
5 ™ Compare AC with M |1 1 1 1 (v 0 1 1 (1 1] (M{DP))+(AC)+) vesots CF and ZF according to the ZF CF
2 result,
e Comparison result CF 2F
é (M(OP) >aC) | © %)
(M(OP)) =(AC) ' 1
M{DP)) <{AC) ' [
Cl o138 |Compare AC with Q01 O (Y100 ([2]2(Ig1201gF1ACI+H Y I(u'mlvpluel I;C \:Itn Imme:iln::u’_dnrl‘: IF CF
at2111p, and sats or resats L1
immediale dale 01O O Nalalalg o M:c-mdlm, % the roault.
Comperlsan result | CF IF
Ialahlg>iaCi] 0 [+
Talgtytp =tACH] 1 1
g1y 1g<{ACH) [4]
cur date Compare DPy wlih CO 1Ot 1 O0O0[12]|2]|I0Pk¥Iglal,lp Compares OP_ with Immediate data ZF
immedidle day 01 01 Jiatating 13021190
Load AC with - Load Immedlate dete 13121119 Into AC,
L) dats I mmediate dais 1100 Jiglatatg V|1 |AC—150200g 2F [ B}
S Store AC 10 M 2000 00 0 [1]|t]|mOP)—(act Stors AC to M(DP).
gL Load AC liom M 001 6{000 1[1][1[AC—(M{DOP)) Load M(DP) Into AC. IF
= - h T A Wrather or niox IF s |
| XM data [Exchange ac winM |10 1 0 o MpMiMo[1 [2 [(ac)=(m(DPY) B e I e Oy tunloo-tra ieciag davenc ot
= then modily DPu DPu“(DPu)V (DP..I and Immediate data OM2M (Mgandg | 2F clusive-Orlng bat
2 wilh wmmediate data. 0 MaM) Mo l":E'!] Iy‘,'e'p!"ﬁ'_' DPH with the laglcal :;;;;:J:pm and
slx Exchangs AC withM [1 0 1 0 |0 0 0 0 |1 |2 |(AC}= (MIDPD Exchenges the contents ol AC end Tere0 etond o
@ MOP). ZF ne DPH Gonlerd nt
the tima when the
g I&a'.l:‘t':llon i an-
xI Exchange AC withM [V 1 1 1 |1 1 1 0 |1 |2 }{AC)=(M(DP)) Exchanges the contents of AC and Wi thes or cot IF by
§ then increment OPy OPL—(OPL) +1 M(DP) snd then Increments OPL by 1. | 2 T DA romant
XD Exchangs AC withM |1 1 ¢ 1 0 1 1 o |1 ]|2](AC)=(M({OP}) Exchanges the contents of AC and whasner o rof 2F 1
than decrement’ DBy DP.— (OP.)—1 M{DP) 8nd then decraments DFL by 1.| ZF e ThL mremen,
- Replaces the PC low-order 8 bits with
RTOL Read table dats ltom(O + 1 0 |O O )V 1 |V |2 |AC.E—ROM £ and AC, and then loads Lhe contents
progeam ROM (PCA.E.ACH | g1 the ROM address speciflad by the
new PC contents into AC snd E,
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-4
wl Operation Code e Atlected
mm, Mnemonic .m m. Operations Operating Description 378 Remarka
2] D7DgDy D4 (03020, D (< | & Hagia)
LDZ deta|Lload DPrwilh Zeroond|1 © O O Jial21110 |1 ] |OPH—0 Loads 1er0 and immediate dats 131214
5 OPL wilh immediate DPLeI312I 10 10 Into OPH and OPL, respectively.
2 dats respochively
»
B |LH gata|Losd DPu with O 100 fistzivio |V |1 |OPue=1l3l2lsle Losds immediate data 1312110 Into
£ immediale dela OPh.
[
s IND Incrament DPy 1V 10|11 101 ]|V ]|OF «—(DP}H) Increments DPL content by I, ZF
W.... OED De DPL 11 VO y vy o |y ioP =D —1 Decrements DPL content by 1. 2F
o] TAL Tianslesr AC1o DPL |1 1 1 0 1 |V |V [DPy «~{AC) Tronalers AC content to DPL,
SERY Trapster DPLio AC |1 1 1 O 1 i T [ace—iorn Transters OPL content to AC. ZF
xam Ekchangs ACwihDPw |00 1 © 1] [iac = oem Ejchenges the contants of AC ard
XAL Exchange AC with mxo:o‘:caa- the .”u_o_.;o:_u _o—n bo. and
k - cpecified working register In re-
XAD  |working rogsier bAL |1 1 1 O 0 |1 |1 |1aC) = (bAO) gistar bunk b (slresdy selected).
3 XA} t1 10 o1 |1 tACY = (bAl) Note that bits t) and tg sra used to
XAZ 1110 o (1|1 ]tac) = (bA2) specily working reglsters bAQ, bAl,
§| xa3 1110 o {1 |1 |iac = (bA3) BAZ snd DAS.
Exchangas the contents of OPH and
Hy Exchange DPn with .hmo_:wﬂ working ra o_ana.. In roe
XHO working regisier bHa 111 0 [1 |y |(0Pw) ={bHO) _onno_...zun__n_nao—_-..ong.r nu_ﬂwwm._u_-w..
- (] a
2| xHt 1111 0 1 |1 |1DPu) ={bH1) sh;_:n regloters bHO and b1,
Exchanges the contents of DFy end ®
XL» Exchangs DP, with .v.n:_woa working regleter Ya ro-
> N0 worlng regiter bta 11 o [1 |1 jioPur=(bLO) F.d!:.an:n_.w .ﬂ Sg&n ﬂa_on-aﬂr
ote thal e I8 used o spacily
o> nt 11 0 |1 | |1oPu S{bLT) working registers bLO ang bL1.
< | SrRBA Sot Reguater 1111 O {1 {1 [ RBF « 1110 of SB Sets the bank valua given by the 58
w Benk Addrass _L.hn”._.cn:o: In the rapister bank
SFB tag]Ser tlag bit 1 1 3 |1 | bFpe Sats @ specliled flag In repister
o>e1 Hag b ° 0 8281t Bo n-t bank b (already -a_oanma. Zanac that
m immediate data B)B2B18p I8 used to
2 spaclly the flags.
E]
S| RFB tlag| Reset tiag bnt 000 1 |ByB2aBrBg|) |1 | bFn—D Resets a specified flag In replater 2F
! Sy e, WS T
mmediate data s used to
.lm speciiy the flags. mm "n m“w.
L]
2
5
z
2
- I o
MP h 11 1 PwuPgPa'l PC « PCI1 or Meakes program Jump to the addr | exetuted (mmod)-
JMP addrf Juma in the cunent W PP J A 21217 (avertoa pC1n) | specifiod by PCH for Inverted {oeteuctions 0y
ban 1PePaPy[PyPyP1Po and Immediata data P 10PaPePTPsP5PaP3 Current Dank ‘valos
PrP1PsP1PePs | Pap Py, il e changed it
v-vuvuv-vo PCII ta lavecy
Replaces lower- order 8 bits of PC
JPEA Jump wm the cuerent|) 1 1 1 _. 010 |1 [1]PCrwo *~LE.AC) T C A and then Jumps to the
page mpdelied by E addrens mpecifiad by the new PC
m and AC contant.
.w C2P adds [ Call subroutine 1 the |1 O 1 1 |ParaPuPo|1 |1 | STAOK—{PCI+1 Calla » subroutine in pags 6 of bank
w 1000 page PO, POIca 0 o
£ POsw2*-P1P2 P Po
w CAL addr | Call subtoutine inthe |1 © 1 O |1 PoPaPa |2 (2 | STACK~(PC)+2 Calls a subroutine in bank 0.
H re10 bank PrPePsPa[PIP2PI PO PCy1100+~00 PiePaPaPy
w PePsPPP1P1Po
B|r Retuta tiom suvroutre [0 1 1 0 J0 01 0 [1 [1 | pc~(sTACK Returng bo main routing from & sub-
W RTI Return {som mieupt {0 01 O O QO )V O |1 g1 | PC—{5TACK) Returns to ﬂ_n_.: 3:__.._:0 irom an In- IF CF
3 routine CF 2F —CSF . ZSF terrupt satvicing routine.
BANK Change bank LI U O I I R O IR N R B | _uo:.l:u “ Spoecitios new ROM bonks of pseudo
GP(DP) ports.
sB Se1 bank Q11001 niw|1]?]|RBF~NIo Speclifles working reglster and !eg
banks.
BAL agd) | Branch on AC b 01 1 1[0 0 titg|2]|2]PCrwo— P)PaPsPs pﬁuw..u.‘oﬁ.a m:mro.__.:wo wnwoaah:aa
Pi1PsPsPa|PaPIPI PO PaPpPiPo mwnn_ isd AC bit Iy 0 1. zo..o 3 Bopeading onthe
. * at Immediate anﬂw PSP4P1y P2P1Pg af Immediate
o ACI =) s used to epo sddiecte L o,
another (mmadiate a-n- (311 _..uoo
specify AC bits,
- Mak I{!
BNAI addi] Braneh on no AC pit JO O 1 1 [0 Otatpf2|2]PCivo “~”o”ov_v. -n_.ooo o—m_o--_am.uwo“"“mnhp_-ohm ﬂ-?”ooo :-M H‘ﬁaw..._ﬂoaaﬁ_n»m_-_v
P1PaPsPa(P3P2P1Po 1P1P1Po _asun_-.ow# rer AT he varoe ot im:
o ACI=0 _‘Sn to ~ nd !_2 mediste data tylg.
IradSeigie OG wad T iel
BMi1 addr | Brsnch on M bl 01 1 110 1¢t1tg|2]2]|PCruo—P1PsPsPa In-n_vno.”weanis v...:oh_-w" _n_u"x.-o:_ d u-ﬂ;h_ﬂn.":_u»:w_.u
w P:PgPsP4|PIPIP1 Po PsPaP1 Po {D u: o 1. m_n.w 8143 Govending on the
8 P 1=1 uo—..hn_n..sﬂaou"on-*q mv;v % @vo H"_i.o.. Immediale
- = L}
8 o [MIDP. ¢yt g another Imm o_o o«-p: 873 Ly e
w mpecify the ..R_ bit.
F ] Maki branch t
- | BNM1 sda| Branch on ao M it [0 0 1 1 10 1 tito (2 (2| PCIwo—PrPePsPa wn“Lo«Wvﬂwoﬁm._Jﬁhnu- o i o A 19
P1PaPsPal PIP2 P Po P3PPI PO ﬂ t o uzzm.o:x&;
m hat Immaediate da : vmv. M_vo e ot e
5 o (MIDP.t tg1)=0 |fa used to epacily addrasse .m ‘Gte 1110,
anath ‘a‘\ -_n_oa a_.-ura.u_m- t1to used to
If
BP1 adar | Branch on Porl bit 01 1 1110 0lito]2]2]PCrooPrPsPsPy hn-&.or!_ﬁmm._.w o pev Tt B 881 Tos masmonic will
P1PaPs Pa|P3P1PtPo P1P:P1 Py it 1 sat kg 10 ._mw S gy, rom BP0 to
=Qw61r tito))me } _9.._!_ -npm ﬁ u 1 value ol (mmodists|
o(0P(DP 1 to))m 1 | Imimodh ian.w.. rbirl; o e
BNPI 390 Branch on no Port it [0 © 1 1}t 014tp]2 |2 | PCres—PIPsPsPs u_.,._.w. 3 _,._um.;.%..ou..%a fod Tra meamontc witl
Dﬁ_. c 1rom BNPO to
P2 Pa Py Pa| P P2 P1 Po . PaPsP1Pg mﬁ? q o M_, o M NPT amcanding oo
“PlORL L) =0 | lnnes it s oo Bibantedh ri.. 1 e i kg
or(QP(OP, 1110 )) =0 immedinte dnts tito o4 1o $pecily
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é Opseration Code Allected
g Mnemonic e Oporstions Operating Description s18 Remarke
‘Eg D7DsDsD4 D300 Dg| @ 5 tlagls)
5
BCaddr |Branch on CF 001 1|11 1 0[2]2]PCreo—~P;PgPsP, | Makes plooram branch to o spogitied
-d?r "u's"u:':? 'r:m:drute U!llll P F“
» MNO!
P1PePsPa[PyP2 Py Py " CFZJIPZPI Po E:r.l'quPszo I- used to specity B
BNC addr | Branch on no CF 00 1 1|1 11 1|2]2]PCreo—PsPgPsP, :‘;;3‘,,"’29'%’” """c." ‘°:lr}t"~‘§:‘°
P7PsPsPa| PaP2P1Po " CF:3°PZP'P° "Jpwwgwgmso Is Ueod to spsci iy
%Bladd: Branch on ZF D11V 1|1V 11 0[2]2]|PCroo~PyPsPsPy :‘d.u':" progum I:;am:h to?qu ﬂ:aclflug
lh ] odl data P:r
3 P1PsPsPa|PaP2PIPo " ZF:’.;‘PZP;PD pgrlsn 5#;»1‘. o 1 used to specity
§|Buzaddr |Branch on o ZF 001 1| v 1 0[2]2]PCroo—PyPgPsPy :‘d'd"“ °’°°'$,° Sranch '°'ﬁ’°§|§‘°"
late d
g PyPsPyPs|P3P2P) Po " zF:lopzpl Peo :J 3b5P4P382P|s° I'l":aT: l:::mc“'
BFn addr | Beanch on flag bl 1 1 0 ¥ |nananing| 2|2 |PCroo—P;PgPsPy rlaroasﬂpr'c‘m:‘m ranc :’h? ‘sprc Tg:nm:'or;\’%r::‘c
P;PgPsP,|P3P2P| Py P3P PPy |?. ) inY ,m.g‘,’?'u‘.'nk ? ?3 oF 0 Yo BF 1S
I bFa= ) selacted) la set. Nole that Imm lt“ uccordlng to
data n3n2nind Iu usa to tnu velues of
deelred Tlag and 'MLT? Irn-
medlan data P1&%Psﬂqﬂsgz 1Pg ussd
4
BNZ eddr [ Branch on ro flag bit 1 00 V|n3gnan ng| 2| 2| PCroo—PPsPsPy W‘déf.h"iﬁ ur?-m :‘\:tgroghtimg ;l’r"lenmn’et;l'omc
P7PsPsPyf P3P, P Py PyP P P | wils) inCroolater bank b -rordy GNFQ {0 BNF 15
M bFne=Q ulgl .dld.t ru"u!.n ota thst im- accar ‘lnq t
:’:‘ucl.; frfu dedlr nplno olit .ﬂd a{w values o
B pg ey 1o Soanl? thd dhafied
.8«2..1."
P Input  post 10 AC 000O0(1 1 0O0]|1]|1}AC—(P{DPL)])or BFtL‘) %’lgsetl?uohc 'TOP{D?,).DOI": 2F
(GP(DP))
£lor OQuiput AC 10 port 0V 104000 (1] 1]P(DPL) or ~—(AC) Outouts data to the port P{DPL) or
g GP(DP) pseudo port GP{OP) from AC.
2 PB bt | Sev port b 0000|011 ByBol1|2]|P(DPLBIBG) 1 '- UW'”W bit of 0"- It executed
M E] i el pi 1) - o 1 psa pors(ﬂ’ (6 ote the conten
2 o GP{DP, B1Bo) a Tmmo late date 8180 ot the
Iy the desired port it coglgter wii
g be troyed.
E RPB tit | Resel port bnt 001 0[0 ) BB 2|P{DPLBIBa) =0 tl a_specified bit 8' th 2F 1t executeo,
h
« cromoen | BEp iRt e B bt
por bcgauttoyod.
i — chtl t oi the control * 2
SCTL bi Se|lm conlrel  reqisier ? g é g BlaBlzglgo 2)2 C'Llr.. B83B2B1 8o — 1 'fﬂ?f“"?:d”&“.r o ef_"rl“’% m:gr
ate that dlats dal
MSTEN-1 ﬂgawﬂ 10 Ured Tg‘ow:cﬁy ?n:
H - 1flad bt of the cont F
g RCTL bn | Reset conlrol regster | 0 0 1V 0|1 1 0 Bf2]2}CTL, BaBzB1Bg —0 gl lav (ndivlduag |§112frup! :r'-‘at;e Z * 2
ﬁ bit 1 00 1]|83B8,8,By| of ” ; N l. r{mﬂiet‘ Intornllp:. onnbllz
) Mmmaeadiate
= MSTEN<D B; zﬂ ail used to specify the
I Senifed bil.
S| HaLT Hall 110 0]0 %v 0 0|11 Hal, Ho Places the chip In the standby mode,
NOP No cperation 0000|000 D0]|1])|Ne operation ThelCF'Ururu idls for ona machine
cycle,
*): If two or more LI or CLA Instructions are executed continuously, only the first Instruction wlill be

exacuted normally. However, the Instructions followlng the tirst will be handled as the NOP instruc-

tlons.
2

B3B281B0 = 00OOB to 1000B
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[On the LC65204A user mask option code specification]

Overview
The user mask option data for the LC65204A should be stored to an EPROM as well as program code and then
sent to Sanyo.
With the Sanyo cross assembler for the LC65204A, the user is allowed to specify option codes in the
conversation mode and the user option data can be set in an EPROM gproperly with ease.
If the Sanyo cross assembler is not used, the option code should be specified in the following manner
{this corresponds to the format of the cross assembler):

EPROM address map

0000H ~

Program code area (4Kbytes)

FAY

AANARNANNRRANS

AARAARRRRANRANANY

N
3\\ \\\\“ indicate the areas that
1FFFH AN should be filled with "00".

— 3k = bt b b kD d b b b b (D)
OOOoOOoOOOODOOoOOooCoCo
—_,— OO OoOOOODOoOOOOoOOOoOOoOO T

o TMUODPODIONLHWN—=OT
IIIIIIIIXIITIIIIIITXIL

33
\(
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Igontents of User option codes]

27 20
roooH [ [ | | | ]

[o] |
I i e It A « Main clock oscillation option

00 Two-pin CF oscillation
—— 01 Two-pin X'tal oscillation
—— 10 No assigned {unselectable)
— 11 External clock

« Sub clock oscitlation option

00 Two-pin X'tal oscillation
——-01  Unused

—10

—11

} Not assigned{unselectable)

- Port C output level at the initial reset

0 L' level output
I— 1 'H' level output
= Port D output level at the initial reset
l_ 0 L' leve! output

1 'H' level output
« Watchdog timer reset function
0 Not selected
1 Selected
- AC zero cross input function

L_ 0 INTQ input mode
1 AC zero cross input mode

1001H |207|n]ﬂo|o|nlolil

These bits should always be set to '0'.

27 20
10024 [ PA3 | PA2 | Pat | PaD |
\ —

» Port A output type
00 Nch open drain output
01  Pull-up MOS output

:? } No assigned {(unselectable)

2 20
10031 [ P83 | P2 | PBI | PBO |
\ )

- Port B output type
00 Nch open drain output

01 Pull-up MOS output

1? } Not assigned (unselectable)

To be continued on the next page.
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Continued from the preceding page.

27 20
100aH | PC3 | PC2 | PCI ] PCO |

l ,

- Port C output type

27 . 20
10050 ( PD3 | PD2 | PD1 [ PDO |
| — ]

00 Pch open drain output

0t Not assigned (unselectable)
10 Pull-down resistaor output
11 Not assigned (unselectable)

= Port D output type

27 20
10064 {oJofofolojofo]o]

These bits should always be set to 'O

27 20
1007H | PF3 ] PF2 [ PF1 | PFoO |

J

g0 Pch open drain output

01 Not assigned (unselectable)
10 Pull-down resistor output
— 11 Not assigned (unselectable)

I - Port F output type

1008H 27 20
f olojojo|olofo]|oD
N Onnnooon

T
These bits should always be set to '0'.

27 20
100cH [ Pka ] Pke] Pk1] Pko |

\, J

00 Nch open drain output
01 Pull-up MOS output

:? } Not assigned (unselectable)

(Note) Be sure to set the output type of

the PF3 port pin to OD if the AC
zero cross input mode has been
selected with the AC zero cross
input option.

« Port K output type

oo Pch open drain output

01 Not assigned (unselectabte)
10 Pull-down resistor output
1§ Not assigned (unselectable)

To be continued on the next page.
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Continued from the preceding page.

» Port L output type

27 20
1000H [ P3| PLe [ Lt | PLO |
27 20

100eH | Pm3 | Pm2 ] PMI [ PMD |

\ ]

l

00 Pch open drain output

01 Not assigned (unselectable)
10 Pull-down resistor output
11 Not assigned (unselectable)

- Port M output type
00 Pch open drain output

27 .
100FH [ PN3 [ Pz | Pt | PNO |

\ ]

|

01 Not assigned (unselectable)
10 Pull-down resistor output
11 Not assigned (unselectable)

« Port N output type

00 Pch open drain output

01 Not assigned (unselectable)
10  Pull-down resistor output
11 Not assigned {unselectable)

» Port O ocutput type

27 20
1010H | Po3 ] PO2 | POI | POD |
27 20
101144 {ofoloJoJo{o] ppo ]
L —_— ’

T
These bits should |

00 FPch open drain output

01 Not assigned (unselectable)
10 Pull-down resistor output
11 Not assigned (unselectable)

« Port P output type
00 Pch open drain output

always be set to 'O\

01 Not assigned {unselectable)
10 Pull-down resistor output
11 'Not assigned (unselectable)
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Programming Consideratiorgl

- The user application programs for the LCB5204A should be developed with the following considerations in

mind.

Item

Functions

Consideration

System clock
mode

The LC6E5204A allows the user to select the desired system clock
source fram the following four by software.

{1) Main clock /1 mode (Tcyc = 0.95us)

{2} Mein clock 1/2 mode (Teyc = 1.90us)

(3) Main clock 1/32 mode (Teyc = 30.6us)

{4) Sub clock mode (Tcye = 61us)

(Note) Main clock = 4,13MHz and Sub clock = 32,768kHz

- The main clock oscillation is always
required at the system start-up.

« If your application uses the sub clock,
the clock should be selected.

System clock

The deslred system clock mode can be selected by writing data to

When the current system clock mode needs

Standby Function

start/release

The HALT mode will be started if the HALT instruction is executed
with the SLPF flag of the standby control register set to ‘0%,
Note that the instruction will be processed as the NOP instruc-
tion If one of the following conditions is satisfied.

«<Release»

(1) Reset

(2) The PBI/START pin is set to 'H' with the WG2 = 1.

(3) The Interrupt release signal becomes active with the WG3 = 1,
{4) Time base overflow

switching the clock mode flag (CMF: 2 bits) of the system clock control to be changed, the user should confirm
register as shown below: that the main clock oscillation has
become stabilized or that the MCSTP flag
CMF System clock mode has been set to '0" in the external clock

0 |Main clock 1/32 mode (at the reset) input mode,
5 1 [Main clock 1/1 mode = The current system clock mode will be
s 2 |Main clock 1/2 mode switched to the desired mode in 64 cycles
5 3 [Sub clock mode (64/fMOSC, Max.) after the CMF flag is
b set properly. If the user wants the
§ LCB5204A to enter a standby mode after
5 the system clock switching, the above
switching time period should be kept in
:,c-, mind. That [s, the user should execute
‘.;;;~ the HALT instruction after the switching

) time elapses,
Main clock The main clock oscillation can be controlled (stop and start) by - Be sure not to set the MCSTP to "1' if
control writing data to the MCSTP flag of the system cClock control one of the main clock mode has been used

{oscillation register as shown below: as the system clock,
stop/start) « If the MCSTP is set to '1', it should be
MCSTP | Main clock oscillation mode confirmed that the sub clock is already
0 Start {at the reset) specitted and the switching time above
1 Stop mentioned is over.

- If one of the main clock modes is started
from the main clock 'stop' mode, it
should be confirmed that the MCS5TP is set
to '0' and the main clock oscillation
stabilizing time period (tMX$ or TMCFS)
is over.

HALT mode «Start» < If the HALT mode needs to be released

based on the PB3/START pin level ('"H'") or
the interrupt release signal, the WG2 or
WG3 flag must be set prior to the execu-
tion of the HALT instruction,

HOLD mode
start/release

<Start»>
The HOLD mode will be started if the HALT instruction is executed
with the SLPF = 1.

<Release»
{1) Reset
(2) The PB3/START pin Is sy to 'H' with the WGt = 1,

Execute one NOP Instruction before issu-
ing the HALT instruction to place the
microcomputer In the HOLD mode.

If the HOLD mode needs to be released
based on the PB3/START pln level, it
should be confirmed that the WG1 flag is
set and the active oscillation clock
{either main clock x 1/128 or sub clock)
Is used as the time base source clock
prior to the execution of the HALT in-
struction,
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Item

Functions

Consideration

Watchdog reset

(only in case when

the optional

watchdog function
has been selected)

The watchdog reset function uses the time base timer to allow
program upset and watchdog reset,

» The routine must be included in the user

application program in order to reset the
TBF flag withln a certain fixed time
(maximum time base timer overflow cycle).
In this case, be sure not to overlap the
time base interrupt request signal timing
with the TBF flag reset timing.

The active oscillation clock should be
used as the time base clock source.

If the time base interrupt request flag
(TBF) is set to "Y' prior to the HALT
mode activation, the HALT mode will be
released due to the time base overflow
signal and at the same time the watchdog
reset signal becomes active. In order to
prevent the watchdog reset at the HALT
mode release, {1) reset the TBF Im-
medlately before executing the HALT
instruction or (2) set the time base
interrupt enable flag (TBEN) and the HALT
release enable ftag (WG3: release due to
the interrupt) before executing the HALT
instruction.

Interrupt function

Interrupt
Enable flag
{control
register:
5 bits}

+ Five flags are provided to control the five interrupt sources
on one-to-one basis, To enable a certain interrupt request, its
correspongding interrupt enable flag must be set. {For this
purpose, the SCTLO to SCTL7? instructions can be used. Note that
multiple flag bits cannot be accessed at the same time.)

All the interrupt enable flags are reset at the system
reset.

No flag is reset after interrupt process-
ing terminates. In resetting a certain
flag, Issue the RCTL instruction to that
flag.

All the flags are reset at the HOLD mode
start. Set the desired flag after the
HOLD mode is released.

Interrupt
request
flag

» Five Interrupt request flags are pravided to the five interrupt
sources on an one-to-one basis. These flags are assigned to a
pseudo port, To reset the flag bits, data is loaded to the AC
{ACcumulatar) by the 'BANK + IP' instructions and then output
to the port by the 'BANK + OP' instructions, Note that any bit
cannot be set. The data bit that corresponds to the flag bit to
be reset should be set to '0' and the remaining data bits
should be set te 't This data should be first set in the AC
and then output to the interrupt request register by the 'BANK
+ OP' instructions.

At the reset, all the flags except for the timer 1 interrupt
request flag (TM1F) are set to all ',

» The SIOF is reset the moment when the serial data transfer is

started,

No flag (s reset after Intercrupt process-
ing terminates. Every time when a cectain
interrupt processing is performed, be
sure to reset the flag that corresponds
to the interrupt source, Note that if the
interrupt request flag needs to be reset,
it should be confirmed that the master
interrupt enable flag, and at the same
time the individual interrupt enable flag
that corresponds to that interrupt source
are both reset or either one is reset.
All the flags are reset at the HOLOD mode
start-up,

Be sure not to issue the 'BANK « SPB/RPB’
instructions to the interrupt request
register.
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Considerations on Program Evaluation—|

» The application programs for the LCB5204A should be evaluated on the evaluation chip (LC65999 or
LCB5PG20X/40X) with the following considerations in mind,

the port pin that enters the
high impedance state (Hi-Z
OFF) a the 'L'-level output.

externally added, the im-
pedance level remains un-
changed at the 'L' level
output,

£g Function . )
g Item - Consideration
== Production chip EVA chip
RAM capacity { RAM capacity of The desired RAM capacity can | Set the RC and RC2 pins properly in
256 x 4 bits be selected by using the RC | accordance with the production chip RAM
and RC2 pins, capacity.
@ { Stack levels | 8 levels The desired stack level can | Set the STC pin properly in accordance
.5 be set by the STC pin. with the production chip setting.
3
,5 Output type of | Pch high-voltage withstand The circuit type of ports C | Set the C/FLSEL pin preperly in ac-
E ports C and D| input/cutput ‘ and D can be set to the Pch | cordance with the production chip
c high-voltage withstand | circuit type.
input/output or the Ngch
medium-voltage withstand
input/output by the C/FLSEL
pin,
Oscillation Connect the desired oscil- | If the EVA chip board is used | [EVA chip board] Set the jumper switch
circuit lator with pins OSC1, OSC2, | for program evaluation, the | property in accordance with the pro-
X1 and X2. desired oscillator can be | duction chip option setting. [simula-
setected by using the jump | tion chip] Connect the same oscillation
switch on the board. The | as that of the production chip to pins
simulation chlp has the same | OSC1, O8C2, X1 and X2.
optional selection as the
production chip.
Output level 4-bit simultaneous select. | Port C can set to the 'H' or | Set the CHL and DHL pins properly in
of ports C and | The output level of all the { 'L' by the CHL pin while port | accordance with the production chip
D at the reset| four bits of the port C or D { O by the DHL pin, option setting.
can be set to the 'H' or 'L’
at the same time.
Watchdog reset | The watchdog reset function | The watchdog function can be Set the WDC pin properly in accordance
tunction based on the time base timer | activated or inactivated by | with the production chip option sett-
> can be selected. using the WDC pin. ing.
[ =y
'% AC zerocross | The AC zero cross detection | The AC zero cross detection | Set the ACZ/INTO pin properly in
S | detection circuit can be internally | circuit can be intern_ﬁaﬂ accordance with the production chip
* | circuit added to the PF3/INTO pin. | activated by the ACZ/INTO | option setting.
E pin.
=]
Al Port output The output type of each port | No pull-up resistor output | [EVA chip board] Connect the 10kohm of
°© type: PU and | pin can be set to the PU or | can be selected. All the port | external resistor to the target port.
oD OD (on a single-bit manipu- | pins are set to the Nch QD | [Simulation chip] Connect a resistor to
lation basis). output type. the target port of the user application
board.
PU resistor This resistor is used with | Since this is a resistor| On the production chip, only the

leakage current flows into the Pch Tr,
at the 'L' output. However, the current
flow continues through the pull-up
resistor on the EVA chip, Please
remember,

Port output
type: PD and
oD

The output type of each port
pin can be set to the OD or
PD (on a single-bit manipu-
lation basis).

No pull-down resistor can be
selected. All the port pins
are set to the Pch OD output
type.

[EVA chip board] Connect the 100kohm of
external resistor to the target port.
[Simulation chip] Connect the external
resistor to the target port of the user
application board. Note that the user
application board should have its own
load power supply.
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Ew Function
& Item Consideration
=& Production Chip EVA Chip
Main clock [Crystal oscillation] and|([Crystal oscillation) and | [Crystal oscillation] and [Ceramic
oscillation [Ceramic oscillation] 1t the | [Ceramic oscillation) The EVA | osciliation) Externai constants should
constant - guaranteed constant listed in { chip differs from the pro- | be fine-adjusted according to the
this catalog is used, the | duction chip in oscillation | evaluation eanvironment.
standard oscillation fre- | circuit design and character-
quency is produced. istics. In addition, the
c oscillation may be unstable
.g due to wire capacitance.
(]
E, Sub clock [Crystal oscillation] If the | [Crystal oscillation] The EVA | [Crystal oscillation] External
O | oscillation guaranteed constant listed in | chip differs from the pro- | constants should ke fine-adjusted ac-
constant this catalog is used, the | duction chip in oscillation | cording to the evaluation environment.
standard oscillation fre- { circuit design and character-
guency is produced. istics. In addition, the
(19) oscillation may be unstable
due to wire capacitance.
Oscillation The oscillation frequency | The EVA chip differs from the | The detailed evaluation should be per-

Electrical Characteristics

frequencies of
main clock and
sub clock

characteristics are shown in
this catalog.

production chip in circuit
design and characteristics.

formed on the ES and CS.

Operation
current and
Standby cur-
rent

The current characteristics
are shown in this catalog.

The EVA chip differs from the
production chip in circuit
design and characteristics.

The standby current cannot be evaluated
in detail. However, the standby func-
tion can be confirmed in the manner as
shown in the manual. Be sure to check
the standby function in that way. The
characteristics should be evaluated in
detail on the EC and CS.

Operating
power supply
voltage

The operating power supply
voltage range is shown in
this catalog.

The power supply voltage
range is limited to the the
range for the EPROM and other
LSls.

The EVA chip should operate in the
operating power supply voltage range of
VDD=5V #5%. The operating voltage
range of the EPROM and other
LSIs should not be exceeded, This means
that the functions in the entire oper-
ating range of the production chip
cannot be evaluated,

Operating
ambient
temperature

The operating ambient
temperature is shown in this
catalog.

Guaranteed temperature range:

10°C to 40°C

The operating temperature range of the
EVA chip and the simulation chip should
be from 10°C to 40 °C.

Function

ROM capacity

The LC65204A has the 4Kbyte
ROM. This means that the JMP
and BANK + JMP instructions
allow program to jump to the
entire ROM area. Note that
the SB + JMP instructions
cannot be used.

Up to 8Kbytes of ROM can be
externally added to the chip.
The SB + JMP, BANK + JMP and
JMP instructions allow pro-
gram to jump to the entire
ROM area.

It should be confirmed that the ap-
plication program size is less than 4K
bytes.

M 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.

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

@ Accept full responsibility and indemnify and defend SANYO 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 assaciated 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 affitiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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