Ordering number:EN 31178

CMOS LS|

No.31178 [ LC65204A

(A/D Converter, FLT drivers, PWM Output,
and On-chip 4Kbyte 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
minimurm 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 (1/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.

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

There is another microcomputer with almost all the LCB5204A functions but oscillation circuit design and
ambient operating temperature range. Its chip name is LC65404A. 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:
- Sevenlty-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 (2,17MHz at Vpp = 4.0V or greater}
. Blus (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 : 6lus
- Operating temperature: Ta = -30°C to +70°C
- Working register/Flag function
- (16 flags + 8 working registers ) x 4 banks
- Stacks : B levels
- 1/O ports : 41 {Total)
- High-voltage withstand output ports : 21
- High-vottage withstand input/output ports : 8
« Medium-voltage withstand input/output ports : 3
« Input/output ports ;: 9
- AD converter (sequential comparison type)
« B-bit Accuracy x 8 channels
- Timer ; 2 channels _
» Timer 1 (interval timer} : Also used as the PWM DAC and applicable to a divider at mefody 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 + B-bit PWM DAC or 14-bit PWM DAC
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LC65204A

= 8-bit input/output

- 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.

» External interrupt sources: 2
. Timer interrupt sources: 2
+ Serial input/output interrupt source: 1

Serial input/output interface (LS8 first)

tnterrupt function: 5 interrupt sources and 4 vector addresses

On—éhip 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 oscillation

Standby function: two modes; HALT mode and HOLD mode
Supply voltage: 2.7V to 6.0V
Package: DIP-525

Evaluation

Tools:

LCBSPG20X /40X (piggyback)

System Block Diagram
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LC65204A

Development Support
The development support tools for the LCB5204A are as follows:
(1) User's Manual
[LC65204A/404A User's Manual]
(2) Development Tool Manual
[EVABDO/B50-LCB51XX/2XX/IXX/4XX Development Tool Manual]
(3) Development Tools
3-1. Program development tools
i MS-DOS Host Computer System and Cross Assembler {note 1)
ii. Cross Assembler -—- MS-DOS-based Cross Assembler ; LCB5S,EXE
3-2, Program evaluation tocols
i Evaluation Chip: LCE5999 )
ii. Piggyback Microcomputer : LC65PG20X/40X
ili. 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

<{LCBBS.EXE>

EPROM
{2764, 27128 or their equivalent)

\( on Madel/Function
1 CNp setting switches
% LCSﬁQy v«-“"‘“
\

\

& EVABO0O/B50-TBESTIXX/2XX/IXN/AXK
\ Piggyback Microcomputer:
s'a LCE5PG20X/40X

R_/
Conversion board {(TB525)

EVA chip board:

Toy

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 fatest version of the emulators by
checking the suffixes carefully prior to program debug.
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LC65204A Pin Assignment

PAD/ADD 1 ~ 52 Vp
PA1/AD] 4 5] PP
PA2/AD2 3 50 PO3
PA3/AD3/NTI 4 49 PO2
PBO/AD4/ DACO 5 48 PO1
PB1/AD5/ DAGT 6 Ly P00
PB2/AD6/SQR 7 46 PN3
PB3/AD7/START 8 45 PN?2
Ayt g 44 PN
aAv— 0 43 PNO
Vss H 42 PM3
0sC1 12 4 PM2
osc2 []13 LC65204A 4] pmi
Voo 14 39 PMO
RES 15 38 PL3
x1 [3e 7] PL2
X2 17 36 PLL1
TEST 18 35 PLO
PFQ/SI 19 34 PK3
PF1/S0 20 33 PK2
PF2/SCK 21 32 PK 1}
PF3/INTO 22 n PX.0
PCO 23 30 PD3
PC1 24 29 PD2
PC2 25 28 PDI1
PC3 26 27 PDO

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

Pin Description

Pin No,Of . L Qutput . Reset Unused Pin

Name |Pins | VO Functional Description Driver Option Status | Handling

Voo 1 ~— | Power supply pin — - - -

Vss t —

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 pull-up resis-
tor.

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

AV~ 1 — VSS pin,

0SC1 i | |Srsen oain Gk conraron. e o!

o Giookdnaelle wsed logve e 052 | — - - -

0sC2 | Q generglor t6 the GG piﬁ. Feaed-cbggk l
resistor is internally provided,

%1 1 | Osctllation circuit component pins for X 1: connected
system sub clock generation. If external to the YDD
clock input is used, leave the X2 pin pin.
open and connect the_ external clock _ o _ XD left

X7 1 0 generator to the Xt pin. If not usen_:l. 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.

PAQ3 4 1/0 | Input/foutput port pins PAD to PA3 Normal-volt- | Each port pin | Output Should be set
- Port function age withstand| can be set to | transistor to the cpen

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 cperation (BP/BNFP {1) Open put} connected to
instruction) Drain the V5SS pin.
1-bit cutput 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: output
PAO/ADO:
Also used as AD converter input pin
ADO
PA1/ADI;
Also used as AD converter input pin
AD1
PA2/AD2:
Also used as AD converter input pin
AD2
PA3/AD3J/INTY:
Also used as AD converter input pin
AD3 and as external interrupt
signal input pin TNTT

PBOto3 4 1/O | Input/output port pins PBO to PB3 Same as PAD | Same as PAD | Same as PAD| Same as PAO

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

as pert pins PAD 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
DACT

PB1/ADS/DATT:
Also used as AD converter input pin
AD5 and 8-/14-bit PWM output pin
DAC]

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

PB3/ADT/START:
Also used as AD converter input pin
ADT 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 , Qutput Reset Unused Pin
| Fun Ipti j
Name |Pins /0 unctional Description Driver Option Status | Handling
PCOtol 4 |/Q | Input/output port pins PCO to PC3 VDD-45 The output | The output | Set  the
- Same as port pins PAQ to PA3 In High-voltage | tyPg of e3ch | ievel ‘at | pin(s) to the
functlon, withstand POt P PR | the reset | open drain
- High-level threshold input Medium cur- | either (1) or |€an be set | output type
- The output leve!l of these four port| rent type (2) by option [to 'H' or | by optieon
pins can be set to 'H' or 'L' by d{ata. Drai L' by | data and then
option data at the same time, m (%poe)nou:gm option data,| connect it
- FLT segment drive output (2) Pull-down {or them) to
resistor output the Vss pin
Cutput level through the
specification resistance of
option: The some kohms,
gt;tp:l‘il If‘;‘e; In addition,
four port be sure to
pins can be set the port
simultaneously output level
got to H o at the reset
reset by to 'L
cption data.
PD0OtoJ 4 1/0 | 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
PFOto3 4 I/0 |Input/output port pins PFC to PF3 PFO to PF2 | (1) Output |Same as port| Set the
- Same as port pins PAD to PA3 in| Open Drain type pins PAD 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 PAQ to data and then
PFO/St: Pull-up out- PA3. connect it
Also used as B-bit serial input pin | put type: | (2) The AC {or them) to
SL Normal-volt- zero the Vss pin.
PF1/S0: age withstand cross
Also used as 8-bit serial output pin | pF3 detection
SO, Normal-volt- cireuit
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 pin 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).
PKOto3 4 O | Output port plns PKO to PK3 Same as port The ofutput Output Set the
- Port functions pins FCO to t%f.’f oineg:: transistor pin{s) to the
4-bit data output {OP instruction} PC3 spet to | OFF ('L' | open drain
t-biit set and reset operaticn -gither {1} or | level oul- Y output type
(SPB and RPB Instructions) (2). put) by coption
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 VDD pin
reststor
output
Output port pins PLO to PL3 VDD-45V Same as port |[Same as port| Same as port
PLOtw3 4 © - S:rne 25 pgrt pins PKO to PK3 in High-voltage | pins PKO to [pins PKO to| pins PKO to
function. withstand PK3 PK3 PK3
- FLT digit drive output frag s current,
PMOte3 | 0 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 inf{ pins PLO to | pins PKO to [pins PKO to] plns PKOD to
functlon and characteristic PL3 PK3 PK3 PK3
PNQto 3 4 0 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 |pins PKO to| pins PKO to
function and characteristic PL3 PK3 PK3 PK3
PO0to3 4 0 Output port pins POD 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 | pins PKO to [pins PKO to| pins PKO to
tunction and characteristic PL3 PK3 PK3 PKJ
PP() 1 ) | Output port pin PPQ 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 clock 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 leve! option

This option is provided to set the output level of input/output ports C and D to either 'H' or "' 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
D SW1 _a Schmitt input a OSWZ
—o—_c circuit g —0—
b b
I AC 1810 crosy I
detection
circuit

sSw
Option namé
Port input INTC input a

% a
1 .?n%utzero Cross b b
E |_..__—

Swi1 | swz?
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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 inputfoutput 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 (0D} Ports A, B and F
output

: %l—

Pull-up resistor :

output ] Dc

6) High-voltage withstand port output type option

This user option is used to allow the output circuit type of each high-veltage 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).

Ports A, B and F

Option name Circuit type Applied ports

Open Drain (OD) Ports C and D
output —
K

Ports K, L, M, N, O and P
l:t—:5 =

Pull-down resistor Ports C and D

output %F—
W, HD% Lﬁ*q i{»

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

RD

No. 3117-8/28



LCB5204A

[Major LC65204A Characteristics

1. Absolute Maximum Ratings at Ta = 25°C, Vss = QV

Applied Pins s . .
Parameter Lim Uni
ete Symbol and Remarks Conditions Voo (V] its t
{\!ﬂglaélarggm Supply Voo max | Voo —~0.3to+7.0
Input Voltage Vi(1) 0OS5Ct, X1 At self-oscillation Up to the voltage produced
Vi2} TEST,RES,0SC1 | OSC1 and X1: at —0.3toVop +0.3
X\ ienxl:’tl:atrnal clock
VI(3) Ay+ —{.3toVop+0.3
Vi(4) AV— —0.3toVoo+0.3
Vi(5) Vp Vop—45toVop+0.3
Qutput Voltage Voll) QSC2, X2 At self-oscillation Up to the voltage produced v
Ports K, L, M, N, O . —
Vai2) and port pin PO Voo—45tevpo+0.3
Input/output Vioil) Port pins F2 to FO AL open drain —0.3t0+15
Voltage output
Vio(2) Port pins F2 to FO At pull-up reslstor —0.3toVop+0.3
output
Vio(3) Ports C and D Voo —45toVpo-+0.3
Viold) s A B —0.3toVpp+0.3
gear I_fiutnut lopil} Ports A, B, and F —2to+10
urre
1P} | o ort pis B —30100
lopi{3) Ports C, D and K —10tol
Average Cutput | |gall) Ports A, B, and F Average value per —2to+1D
Current Porc L. M N O pin for 100ms
loat2} and port pin PO —30toD
loaf3) Ports €, D, and K —101c0 mA
Zloall) Ports A and B Total current value —16t0+80
of all pins for
Zlpal?) Port F 100ms —Bto+40
Sloald) | Eogrs ky M T © —60100
Zloald) Ports C, D and K —h{tal
Maximum Fower | Pd max DIP52S Ta=—30to+70T 800 mw
Dissipation
Ambient G t
Temperature - | TOP —30t0+70 o
Tempersturs > | 518 —56t0+125

2. Allowable Operating Range at Ta = -30°C to +70 °C, Vss = OV

Applied Pins . Limits
P |
arameter Symbo and Remarks Conditions Voo (V] ain Typ Max Unit
Operating Power | Vooli) | Voo - |0.92uss 4.5 6.0
Supply Voltage .
{including a Teye <b7us
standby mode) | Vpp(2) Voo 1.84us = 4.0 6.0
Teye<B7us v
Voo(3) VoD 29 dus= 3.0 6.0
Toyc <b67us
Voold) | Voo Tation < stog o 2.7 5.0
32kHz OSC oscil-
lation = active
Memory backed-up Full standby
Power Supply Vst VDo mode. (HOLD 1.8 6.0 v
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 = OV

Applied Pins L, Limits
Parameter Symbol Conditions
y and Remarks Vool(V) Min Typ Max | Unit
irout Htevel | Viill) |5 ) pge P [rGransstoniorE | 3-0t06.0 | 0.80v00 13.5
cltlage =
¢ {vimte)  [FY Lyee pOTURIns {oytout Neh Tr. OFF | 3.0106.0 { 0.80VoD VoD
ViH{3) Ports A and B Output Mch Tr, OFF | 3.0t06.0 1.9 VoD
VIH(A) Ports C and D Output Neh Tr. OFF | 4.5t06.0 1 0.80VDD VoD v
3.0to6.0 1 0.85VDD Voo
VIH(S} | OSCH.START,PFY/ [T . Bt it nan| 3-0tob.0 | 0.80v0D Voo
INTO, T tote 1 [QlAe e BTS2 .
ViH(6) RES 1.8t06.0{ 0.80VDD VoD
Input 'L'-level ViL(1) Port pins F2 to FO |Output Nch Tr, OFF [ 3,0ta6.0 Vss 0.20voDp
Voltage VIL(2) Ports A and B Output Nch Tr. OFF | 4 htab.0 \/sg 0.5
3.0teb.0 Vss 0.35
ViL(d) Ports € and D Output Neh Tr. OFF | 3.0t06.0 Vss 0.40voo
ViL@) | TEST 4.5106.0 Vss 0.30vop | V
3.0106.0 \ss 0.25Vo0
viLis) | 0SC1,RES, PRI/ (8] ;,9,;.,(?_ oo ol 3.0106.0 Vss 0.20VoD
INTO, INTT (Note 1)|315 0" 12RREH 1),
ViL(6) START 1.8t06.0 Vss 0.20voD
!rni::,_:reuction Cycle Teye (Note 2) (Note 2) 0.92 67 us
., | Frequency Fxosc 0SsCi {Note 2) 3.0t06.0 2.0 4,33 VH
E:‘ z
® | Pulse Width | Twoscch See Fig, 5. 4.5t06.0 70
g TwosccL
x : ns
= 3.0106.0 140
LY
<3| Rise and Toser See Fig. 5. 3.0106.0 30
2 §| Fall Times Toscf ng

{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 € to +70°C, Vss = OV

Applied Pins . Limits
Parameter Symbol Conditions ‘
y and Remarks Vool(v) Min Typ Max Unit
Input  H'-level (1) 0D type port pins g;‘;ﬁg;,’)“c{‘rf'“ 2.7106.0) +5.0
Current F2 to FO {transistor) OFF
{including Nch Tr,
OFF leakage
current). Vinz+13.5V
hH(2) OD type ports A and | Output Neh (N 2.7t06.0 +1.0
B, and QD type port | channel) Tr,
pin F3 (including {translstor) OFF
multi-functional {Including N¢h Tr,
pert pins INTO, OFF leakage pA
INTT ang START} current), Vin=Vpp
(Note 1)
hi{3) RES Vin=Voo 2.706.0 +1.0
lika(4) 0SCH1, X1 Vin=Vpo 2.7106.0 +10
I4(5) 0D type ports Cand | Output Pch Tr OFF. 2. 706.0 +130 100
D Vin = Vpp
Input  'L’-tevel i) QD type ports A, B | Output Nch Tr. OFF. | 2.7t06.0 —-1.0
Current and F (including Vin = Vss
multl-functional
port pins INTQ, uA
INT1 and START)
(Note 1)
h(2 PU type ports Output Nch Tr. OFF. | 2.7106.0 —-1.6f —0.5
A BandF Vin = Vss
(fin(:luidingI multti-
unctiona or
pins INTO, ‘mA
and START)
{Note 1}
(3 RES Vin=Vss 2.7t06.0 —60 —25
li_{4) QsC1, X1 Vin=Vss 2.7w06.0 ~10
h(8} OD type ports C and g#;ﬂ:.,‘;gc-.r-‘r(f: 2.7t06.0 —30 A
P transistor) OFF
Including Pch Tr,
OFF leakage
current), Vout =
VDD - 40V
Qutput H'-level | VoH{1} | PU type ports A, B | loH= —50uA 4.5t06.0 (Vop—1.2
Voltage and F
Vou(2) PLLt;pe ports A, B | loH= —10xA 3.0106.0 |Voo—0.5
an
Ports L, M, N and lomM=—20mA 4.5t06.0 [Vpp—2.1
VoH(3) 0 o pott i PO OH 20 o oo—2
Ports L, M, N and = . . —1.
Vor(d) T N A loH 1.0mA 3.0t06.0 [Vop—1.0
1oHs of other A
ports < -1mA
Vor(5) Ports C, D and K | [gH=~—5mA 4.5t06.0 [Vpp—1.8
VoH(B) Ports C, D and K | [on=—1.0mA 3.0t06.0 | Vop—1.0
10Hs of otherH
ports < -1mA
Output 'L™-level VoL (1) Ports A, B and F | |[op =5 mA 4.5106.0 1.5
volt
onage VoL(2) |Ports A, B and F [loL=1.0mA 3.0t06.0 0.5
1oLs of other vV
ports € 1mA

To be continued on the next page.

No, 3117-11/28



LC65204A

Continued from the preceding page.

Electrical Characteristics at Ta = -30°C to +70 °C, Vss = OV
| Applied Pins N Limits
Parameter Symbol Conditions ;
y and Remarks Voo (V) Min | Typ Max | Unit
Output 'L'-level Qutput Pch (P channel}
Current (the o, ﬁ?l_t,y . %);tnsdcd.o' Tr. (transistor) OFF 5.0 190 362 84
cuu1'lrednt produced by and PD type port Vout=3.0V
pull-down in PO =
resistors) pin Vp=—35V
OD type ports K, L, [Output Pch (P channel)
83??;}1?‘:': Leakage) loff(1) M.N);lr)\d O,and OD |Tr. (transistor) OFF 3.0106.0 30| #A
type port pin PO | Vout=VpD
K, L, |Qutput Pch (P channel) -
loff(2) ﬁ?Nti?,z pot?rat:d O|lj Tr. (transistor) OFF 3.0t06.0 30
type port pln PO | Vout=Vpo—40V
- Output Nch (N channel)
g:!h:g I:\.lgs Tr, Rtru :}\Jdt;pe ports A, B | e S o 5.0 8 12 30 Ko
ViN=0V
Pull-up Resistor Ru RES Vin=0V 5.0 100 400 | kQ
. i p ts C. D, |Qutput Pch {P channel)
Pull-down Resistor | Rd K?t?&e‘ prj’ra:d d' ' |Tr. (transistor) OFF 5.0 45 105 200
and PD type port Vout=3.0V k&
i | Port F and port
Hysteresis Voltage | Vhys N To. 3.0t06.0 0.1vop
ER)_ES and START v
{Note 1)
nput Clock Tekeyv(1) | SCK See Figure 7. 4.0t0b.0 0.8
Cycle
Output Clock | Tckey(2) | SCK See Figure 7. 4.0t06.0 [2.0X
Cycle Teve
!E?uit Clcl>ck TekL{1) | SCK See Figure 7. 4.0t06.0 0.3
~-leve
Pulse Width
{Note 5)
= [————y
8 | output Clock | TckL(?) SCK See Figure 7. 4.0t06.0 Teve
O |'L'- level
— { Pulse width
sl
3 —
Input Ciock Tcrrl1) | SCK See Figure 7. 4.0to0h.0 0.3
'H'-level
Puige Width
(Note 5) us
Qutput Cicck | TckH(2) | SCK See Flgure 7. 4.0106.0 Teye
'H'-level
Pulse Width
TicK With reference to the R . R
5 ?iant..%Setup c S rlsing edge of the SCK 4.0106.0 0.2
g signal.
- Sea Fig. 1.
2 | Data Hold Tk S| 4.0t06.0 0.2
] Time
With reference to_the .
H Qutput Delay | Teko S0 falling edge of the SCR 4.0t06.0 0.5
£ signal.
o] External resistance: 1
- kohm, External capaci-
'g tance: SOpF. 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
Appli i L Limits
Parameter Symbol pplied Pins Conditions -
and Remarks Voo (V) Min Typ Max Unit
::nput Fzin Apply to the case  [(1) At open drain 40 1000
requency where the AC zero output
8 cross detection (2) At self-bias ON Hz
2 circuit has been (3) See Fig.8.
% the PE3ANTO pin by
] e pin by _
g Input Valtage | 'z the aesr optice (ul])g.(g;.'gsaiitaiggpl 1.0 2.4 Vp-p
= data. F
=
© | Detection Vza (1),(2),(3) B0Hz +100
w | Error sinewave signal my
{::\. input
— | nput Current | I , @), +
5 c 0.0.0 4.5t06.0 4
5 ViN=VoD A
2 H
3 iz ONGRE) —40
8 VIN=V55
= | Threshold 'S . .
,_; Threshe Wik AcM ONORE) 0.3vVoD 0.7Voo
5]
N | 'L'-level Input * vV
© | Threshold Ve AcL 0o Vr*Acu
< | voltage —0.2
__ |Comparison | \fcecon | ADQtoAD? AV+=Vnp +1 2
& |Accuracy AV—=Vss LSB
Q
E [thresnold | vrrcon AV- A+
% Voltage
§ [Tnput _
N Voltage | VINCON AV Av+H| y
= 3 | Refterence | Av/+ AVt AV-— VDo
Be |mi T A 5. 0
g v AV AV +10% Vss AV
% T | Conversion | Tce Comparator speed " 95
£? | Time 171,
Lg At 12 x Tgyg. (Teve== (Tcye=
%Z 0.92us) 8us)
a S
gi Comparator speed 21 92 K
§‘§ At 23 x Teye. {Teve= {(Teye=
= 0.92u5) qus)
Resolution 8 Bit
Absolute AV+=V +1 +72
Accuracy =VoD
= Eero Scale Ezs AV==Vssg +1
g | Error LSB
£
o | Full Scale E = |
& | Error Fs
c
v. | Conversion TcaD AD speed 1/1. 24 208
g Time At 26 x Toyg (Teye= (Teyo=
[
g 0.92us) Bus)|
5 #
a ﬁ tD sslpexedT 1/2. 47 204
< - cve 50 |(Tcre= (Teve=
[
2 +10% | 0.92us) dus)
w0
‘= | Reference + + -
& | input AV AV AV Voo y
] Voltage AV— AV- Vss A+
]
5 | Reference + — +=
© Input Current IRIF AV+ AV AV Voo 7 150 300 oy
& [ Range AV—=Vss
n
5 | Analog Input | v ADOtoAD AV— AvV+
é’ Voltage Range AN 0wAD? \)
Q
<
Analog Port Port pins ADO to Including output
?x Input Current i ADT {with the OFF IeaEageg}u’r— L
the Inputsoutput. | Nt A
multi-functional Van=VDD “
port pins set to OD
type) Van=Vss =1

To be continued on the next page.
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Continued from the preceding page.
Electrical Characteristics at Ta = -30C to +70 C, Vss = OV

Applied Pins - Limits
: ndition : .
Parameter Symbol | ,nd Remarks Conditions Voo V) o T Tyo wax | Unit
Dissipated Current Ipoor(1} | VoD 4. 19MHz x 1/1: 4.5t06.0 3 6
in Normal Operatlon ‘ High-speed opera-
Mode (Note 4) E)I%ETJ??&,&TSY?E
K . a
sub clock oscil-
latlon
looor(2) | VoD 4,19MHz x 1/2: 4.5t06.0 2 4
Hligh-speed opera-
tlon mode (TCyeC =
1.9 microseconds).
And at 32kHz sub
clock oscillation
mA
looor(3) | Voo 4,19MHz x 1/32: 3.0 0.3 1
Low-speed cpera-
tionmode (TCyC =
30.5 microseconds).
And at 32kHz sub
clock oscillation
Ippor(4) | VoD 32kHz: Low-speed 2.7 0.15 0.5
operation mode
(Teye=61
us). 4.79MHz main
clock = stop
Piséstlpaégd gurrent loost(l} | Voo 4-1?(%*!;2%? g&gck 6.0 120 400
n Standby Opera- = stop.
tion Mode (Note 4) ?}I-IOEET osciéla)tlon
mode
lopstid) | Voo 2.7 4 40
uA
Dissipated current | lopsT(3) | Voo Full standby mode 1.8 1
in Full standby (HOLD mode)
operation mode
{Note 4) lonsTid) | Voo Full standby mode 6.0 10
{HOLD mode)
- g|Oscillation foscx 0sCH See Fig. 1. 3.0te6.0 4.19 MHz
2 =% Frequency 0SsC? {Note 2)
" (82
= |®B=|Oscillation (Note 3} Fig. 3.
& |5 &|Stabilizing thaxs See Fig 20| s
] Period
3 Oscillation | fOSCCF See Fig. 1. 3.92 4.0 41.08
¢ 5|Frequency {Note 2) MHz
PR
=2 sl @ .
O S| = =[Oscillation ;
s 35‘3 Qs ation tMCFS See Fig. 3. 10 s
_‘2!8 Period
c Osclllation| [y X1, X2 See Fig. 2. 2.7106.0 32.768
2 < |Frequency (Note 3]
g 18 kHz
D )
|
= |o
& = |Osclliation| teys See Fig. 4. 10
"8‘5 B |Stabillzing
= 5| & |Period S
o% ']
33

{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 clock 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—i0F—

col - Crystal or

J; ceramic

resonator
Main clock oscillation circuit

- €0z

Fig. 1

Table 1. Guaranteed constants for

Main clock oscillation

X1 X2

-
oxy = Xl L X2

y

Fig. 2 Sub clock crystal oscillation circuit

Table 2. Guaranteed constants for
sub clock oscillation

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

CL: Internal load capacitance of a crystal oscill-
ator

¥1; Three-pin (C internally provided) ceramic
resonator

0sC

AT

Oscillation stabllizing period
L 1

b
EMXS or LMCFS

Fig. 3. Main clock oscillation stabilizing period

[ 0sC1 osc2 |

IwWOsceH

twosceL

toscr tosch

Fig.5. Input waveform of input clock (for main
clock)

Qscalation | Supplier Oscillator col | con ecillation | supptier | Osciltator CX1 | Cx2
HC-49/U
Kinsekl _ 15pF | 15pF KF-38G-
2. 194304 Mz CL=13.2pF 32100 Lkyocera | 12P0000 | 150F | 150F
crystal 0sc | Nippon | AT-51 22pF | 220F Y Co=12pF
Denpa | oL =16pF
Vurata | CSA4-00MG | 33pF | 33pF Cp: Internal capacitance of a crystal oscillator
urata .
4.?Mr:'2 CST4.00MGW |required| requiced| ¥1  CX1 and CX2 tolerance: Within ¥10% (including
ceramic KBR-4.0MS | 33pF | 33pF wire capacitance)
resonator 0S¢ | kyogera T T
KBR-4.0MES | equired|requires] *

Voo

Vpo low limit

e e QV

X

~ Stabilized osclllation

TN

Oscltlation stablilzing period
t i Stabilized oscillation

I 1sxs

Fig.4. Sub clock oscillation stabilizing period
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(Note) ‘

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

RES . 0.1uF.
_]_ If the power stabilizing period
CRes{=0,1uF) is rather long, the Cres value
should be set properly so that
the reset time period can be

longer than the main clock
oscillation stabilizing period.

Fig. 6. Reset Circuit

Voo

Tk@Q

test point
50pF

x

Serial output load

ey
toKL |‘°K“ tOKH texF
4 0,80 Voo {input}
N\ Voo-1V (output
§CK 0.20 Voo (input) N o0-1V (output)
0.5V foutout) |\, K
1 tick Lo 4]
A 0.80 Voo
Sl
—7 0.20 Voo
teko
Voo-1V
50
0.5v

Fig. 7 Seria! c¢lock timing
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PF3/INTO

Rise edge Synchronization pulse
AC input __| det ctio% ggneration ctlrcuiP I_'ACZ interrupt
C

Option

<AC zero cross detection»

1/fzim

Vza

AC input
: Vza

Rising eodge detection
and putput [ J

Rising edge detection
and output

[ \ Vo

I |

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

<AC zero cross timing>

Synchronization pulse
generation circuit

M

]

Synchronization delay =0to1- Teye

Fig. 8 AC zero cross detection
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LCB5204A Instruction Set {by Function)
Convention
AC : ACcumulator PC : Program Counter
ACt ¢ ACcemulator bit t STACK : STACK register
CF . Carry Flag bAL , bHa,
cTL : ConTroL register bLa : Working register
MSTEN @ MaSTerinterrupt ENable flag ZF . Zero Flag
DP - : Data Pointer (Y[1 : Indicates the content,
E : E register — 1 Transfer cperation and its direction
bFn : Flag bit n + + Addition
M : Memory - + Subtraction
M (DP) : Memory address spacified by DP ~ : And
P (DPL) : Input/output port specitied by DPL vV : Or
GP {DP) : Pseudo port specified by DP ¥ 1 Exclugive Or
rég Operation Coda sle Altected
EN Mnamonic =i Opsratlons Operating Description STS Remarky
5% D;05D5D4]03D2D1Dg|® | S Hlagls)
2lewa Clest AC T1oojloooof1|[i|ac—0 Aesets AC to O, zF .
glcee Clesr CF r110fooo i f1[cr-o Resets CF to O, : CF
Elsrc Set CF T 11 1 o001 [ty [cFe Sats CF to 1, CF
& cma Complement AC 1110t 0| |ac~RD Inverty 8ll AC bits. IF
S| INC Inciement AC 9000 |V 10| |1 |AC=(AC)+ Incremants AC by 1. IF CF
g DEC Decrement AC 90Q0C|Y 1 1 1|1 |1 |AC ~(AC)—? Decrements AC by |, IF CF
Rotate AC lelt ACo—ICFL ACh+ 1= h CF E CF
RAL ihrough CF cgcoojooo 1 {ACA). CF = (AC 3) Aototes AC felt through CF, IF ¢
TAE Teansiesr AC 10 E 000G O |00V Y (1] |E—=(AC} Tronstars AC to E.
5 XAE Exchange AC with E JO O ©C O |Y + O 1 {1 |1 HACI=(E) Exchanga the contents of AC and E.
INM Incremenl M oo 1o (v Q] |M{oPI—(M{DP)I+T | Increments M(DP) by 1. IF CF
DEM Decrement M g0 1 0|1 111 [r]1 |MIOP)~(MIDP)—1 | Decrements MIDP) by 1. 2F CF
H Sats the M(DP) bit speciited by B1BO,
28 sMB b [Ser M dara b 00001 0B,Bo[1 |1 |MDPBBI-I ® MIDP) bit specified by B18O
o ’
58 Resets tho MKDP) bt epeciTisd b
S5 AME DT {Reser M dais b o0 1 0|1 0 BiBol1 |1 | MIDPBiBO)-0 Bigo. soecllled by ¢
Agds AC and M{DP) in binary end setc
AD Add M 1o AC 0110|000 0|11 [Ac—(AC)H+(MDP)) |\t sum In AC. ¥ IF CF
— Adds AC end M{DP) with CF In binary
ADC AddM tog AC withCF |O O 1 O |0 0O O 1|} ic‘cé?0)+(M(DP)] and sets I:;\ sum In Av:’.). IF CF
OAA Decimat adiust AC |y 4y 5lg 11 0 |1 |1 fAC—HACHES Adds 8 to AC. F
in addiiion
z|0as Decimal sgiust AL "1y 4y 511 g1 o1 |1 |AC —ACI+1D Adda 10 to AC, 2¢
8 n sublracison
® Logically excluslve-Ora AC and M{DP)
E EXL Exclusive or M to AC[1 1 1 1 ]o 1 0 1 [1]) [Ac—(aC)¥(M{DP)) | and sets Its logical exclusive sum In | 2F
4 AC,
— Lagleally Ands AC and M{DP) and sots
% AND And M 10 AC T oot 1| fAc—lasIAMDRY | A logicel praduct In AC. IF
E
Loglcatly Ors AC and MIDP) and sot
r; oR O M 10 AC v ofor o |1]r laceaoivimoey | keojcens Ore AC ea MIOR) and sets 5
- Compares AC with M{DP], and sats or
5 M Compare AC with M [1 1 1 1t 0 v 1 |1 v | (M({DR))+(ACHHT vesots CF and ZF mccording to the IF CF
£ reault,
B Comparkson result | CF 2F
g‘ (MEPH AT | © [
(M(DP)) = {AC) ' !
IM{DP)) <{AC) ] [1]
Cl da1s |Compare AC with GO QY100 |22l 1gFIACITHY ﬁ?fv;nlarel -:C \:I'-h Imme:tlnEuFdn:; IF CF
ataljlg, and sats or rosats o
immediate dsis 000 hatalvlo ZF M:c::rdlng to the result.
Comperlson rasult | CF IF
1512 1 lg>ACH] O 0
Iglatytg =tACH] 1 1
Iglaly lg<<{ACH] 1 Q
cLr dar Compare DPL wlih GO VTO|1 1 00122 [1DPk¥Iglallp Compares DPL with Immediste data 7F
212 immediate dala 0101 Jratatanyg 13021110
Load AC with - Load Immediate data 1312111 Into AC, £ .
Lt data | 00 it date 1100 iaiztag [ ac—1sranig F4
] Store AC 1o M 00o00{0o0 0|1 [1]|MDP(AC Store AC to M{DFP),
HE Load AC lyom M oc16{ooo0 1 [1|1]ac—(M{DPN] Load MIDP) Into AC. IF
E hi T A Wraihar of nol IT
G[xMdara [Exchange ac wenM {1 0 1 0 Jo MM |1 [2 [tacks=imiDe) 5’{%;?;’,"’&.,,'?"103?51.5’13t'.&luul?.—?)':‘: isctrs devence o0
s then modily DPwu OPy~=DPy)¥ {DPH) and Immadiate data OM2M (Mg and | ZF Clusive-Oring bal
g wilh immediate data. & MaM My I'I:nl yvraphn%n.u DP with the loglcal ;;;;f:‘}:vm and
gl Exchangs AC withM [1 0 1 0 |0 0 0 ¢ |1 |2 |(act= (MDP)) Exchanges the contents of AC and e oondh o
i : M{OP), ZF the DPH Gonlent at
the tima when the
g Insbruciion is an-
SCANL,
xl Exchange AC wilhM |0 1 1 1 [1 1 1 0 |1 |2 j{ac)=(M(DP}} Exchanges the contents of AC and Whather or not 2F
§ then incramen DP, DR~ (DR +1 M(DP) and then incremsnts DPL by 1. 2f f.'.:"i';:: fromiiadiy
XD Exchange AC withM |3 1 0 1 11 1 1 0 |12 {AC)=(MIDP)) Exchanges ths contents of AC and Wihaiher o nol ZF b
vhen decrement’ BBy DP.~ (DR -1 M{DP} and then decrements DFL by 1.[ZF Infactad deponds o,
— Replaces the PC low-order 8 bits with
RTBL Reasd table data Itom|Q + 1 O |O C 1 1 |V |2 |AC.E—ROM E and AC, and then loeds the contents
program ROM IPCh.E.AC) | of the ROM address specifiod by the
new PC contents into AC and E.
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-3
9“ - Opearstlon Code e £ Atlecled
§§ Mnamanle <lo Oparationa Operating Description 875 Remarka
E4 D7 Dp Dy Dy [Dy Dy Dy Dg | | & Magla}
LDZ deva|Losd DPuwith Zeroond|1 O O O Jtatziv1a f1 ]2 |OPH—0 Loads 2ero and immediate data F3ialy
5 0Py wilth immediate DPL*I3l1z2l119 Ip Into DPH and DPL, respectively.
2 data respectively
®
B |LH dma[Lowd DPu with Q100 Natzirig |V |1 JOPu=13l2l11l0 Loeds kmmediate data 131211t Into
E immedisle deta : OPH.
[= g
I IND Incramant DPy 11T 1 0111101 D,PL ‘TIDPL)+| Increments DPy, content by |, LF
E,__ DED Decremenl DPL 111 ot v 11 {11 JoP—(DP)—1 Decrements DPL content by 1. IF
L4‘~’= TAL Translar AC to DP |1 1 11 1|1 |1 [DPy ~{AC) Transfers AC content to DPL,
[
L TLA Trapsier DPy 10 AC 1110 1 |1 |t [AC—[DPL) Transtary OP content to AC. ZF
xaH Ekchangs ACwih DPw |0 0 1 O 1 [1 |1 [1acr =0 Bichenges tho contents of AG and
§ XAL Exchangs AC with Exchanges the contents of AC| and »
2 i - specifiad working reglster In re-
g XAD working register bAt 1110 0 |1 ] |1ACH = (bAG) gister bank b (already sslscted).
E XA) t11 0 o |1 |1 |¢ACH=(bAY) Note that bits t] and ty ara used to
=] XA2 1110 O |1 |1 [tAC) ={bA2) specity working raplstars bAQ, bA1,
& xa3 1110 o |1 |1 |1ac =(bA3) BAZ and DAS.
E Exchanges the contonts of OPH and &
B AHa Exchange DPw with l;:clﬂged working reglster In re-
'g XHO working reQisier bHa 111 o [1 | |cOoPv) ={bHO) Iulurthb:n:“b tr ren );!:alectutlﬂ).
2| xut 1 o |1 |1 |1oP SibHD) wotking Tegistere %Hé":na St
Exchanpey contants
é XL Exchangs DPLwith spaclllu:d workin ruglutor ) By ro-
g X0 working reguter bla 1111 1|1 jioPurE(bLO) glatterlhb:n:nh (In reud)a :eluctaﬂ)-
ote tha 8y usod to mecify
= al L VY [toPu S{bLY) working registers blL.O end BLT,
£ | srBA Set Ragiater LI R I | 1 {1 | RBF + 1110 of SB Sets the bank value given by the 58
%5 Bark Addrass Hnstrucllon In the raplster bank
E og.
SFB llag] Set tlag bit 010 1 |8381BiBo]Y |1 | bFne=1 Sots @ mspecified flag In reglater
bank b (alroady selectad). Note that
g immediate data B3B26189 (8 used to
2 spacity the flags.
]
S| AFB tlag| Reyet llag bt C OO0 1 (ByBaB1Bg|1 |1 | bFR=D Ressts n specitied flag In reglater F Flage are
2 ’ bonk b, (already selectedl, Note that | - o el anto
immediate dats BIBZBIBO Is used to Py Reis
H specify the Flags. OF 1 to DF7
% IFII Fi2to
2 1 ﬁ‘”.Z‘E"S':'
© rasst Ospends
g on the con-
: i
| u; whll:huc
Iy
c tled
g belongs.
JMP adde | Jump 0 the cutrent 01 1 0|1 PoPgPe'j2 [2]| PC +~ PCI or Makes pregram |ump to the addr I executed Immed)-
Ifled by PG [or Inverted ntaly altar the BAFIK,
bank P1PaPyP (P3PPI Pp tinverted PC11) :gl?iclmr:udlzludutn P10PaPaPTPEP5P4P] '"' '“"“" 'l'-’a:
PuPaPaPrPeP | PaP Py, Sitl o chanied ot
P«P3PPi Py PCIT b bnvar
Replaces lower- order 8 bits of PC
JPEA Jump Wy the cutrent]) 11 1|1 01 0|1 (1]PCreo —[E.AC) meandA mdmm"mw o the
page moddied by E addrens specifiad by the new PC
g and AC contant.
g [czp ador [cait subroutime wime [1 0 1 1 [Papapupo[1 |1 | sTAOK— PO+ Calla & subroutine In page © of bank
g reo page PCiiwe, POiwa 0 h
= PCswa*~P1P2 P1 Py
% CAL addr | Call subroutine inthe |1 0 1 0 |1 PoPaPa |2 (2 | sTACK=(PO)+2 Galls & subroytig in bank 0.
zeto bank PrPePsPa[PaP2PI P PCiy150+00 ProPoPaPy
& FuPsP4PP1P/ Py
HE Retun fiom suprowwre [0 1 1 0 0 01 0 1 |1 |pcetsTACK) Returna to main routine from & 8ub-
gl Return dromowatesupt [0 0 1 0[O G 1 O |1 81 | PC+—{STACK!} Returne to main routine from an in- IF CF
3 reunineg CF 2F —CSF. ISF terrupk serviging routine,
BANK Change bank L O T I A O O RO B PGu'-[PGn, Speclilos new ROM bpnks or pseudo
ar(DP) ports.
S8 Se1 bank O1 10|01 nww|1]1]|RBF~NIo Specifles working reglster and Hag
banke.
BAL addi |Branch on AC bt |G 1 1 1 [0 O tilo|2 |2 |PCrute P1 PaPsPa :"35?’."."’?"':"@?3%:"’mcl“'d MRy ]
Pi1PsPsPa|PuPIPI PO Fa PzPipg | fper) fiad ! el ing an the
. - tlmmedlntu da‘:f P1 P5P4P Pg valus of Immedlate
it ACI=] f "po ura pe J date tytp.
tho meucrln o ﬁatl LIt uwd e
- Makoo opram branch 1f1
BNAI addi] Braneh on no AC it JO O 1 1 [0 Qt1tp |2 |2 ]PCrwo :J:nPaPa ’Iﬂ!dre P[0 rt aucp.é:rspec d :;.:"g,:,:mﬁ‘s,&
P1PePs P4 PaP2P1 Py aF1PiPo Immadllloa PL PsP P493P2'P 15 Ia {’#.‘v..... n'r"m.
HALI=0 rmmedl te dl{l t t uoec‘ [T R? mediste data titg.
the deslred bit. 1o ospec
BM1 addi | Bisnch on M bl Q1 1 10 1tytgf2|2|PCrwo—P:PsPsPa ‘“ﬁl’"’O"m branch to 5 speclHad g mosmonle, mi
P:PgPsPalPaP Sty lrom BUO 1o
5 sPsPyPIPIP1 Po PaP2P1Po ll:tlmmnd ate dn" lb $5P4P2E|wl§bPo 3:13- ol ".T.'."..?&'L‘{'.‘
I o [MIDPL Lt ) =) O u“ to apeolly } aate eptp.
g theglu uhhouu
g BNMI addif Branch on no M bt |0 0 1 1 [0 1 t1to[2 [2|PCrug=—PiPePsPa- ”‘"““ program ”"""’ ‘°r‘°°°'" e ——
§ PrPePsPal P) P2 P Po P3PPI Po Ti Eﬁ E?c cn-nrmmnmmom
g ! (M DP 1=0 }:mﬁlmgml Imodu"lg'sspsh P&Po he valus of
5 ] i datal )= unot?‘r '!{."e"'a’dl't d‘i ks j mediste care um
specily
BP1 acar | Branch on Porl bit O 1 1V 1|1 Oistlg|2|2|PCroo~P7PsPsPy droupfﬂp.é“p«} The mesmonic will
P1 P& Py Pa|PaP2P1 PO PyPP1Py DAy ""’ ""‘ " R rom ArO 1o
HCPIDPYL tynp) )=t Im -a nd ? i}:‘l’ zll’ﬂl valug ol immodiste]
o (0PDP, 1o = | ,,, o xﬂg,’-_ Kt vty n e
8NP addt| Bianch on no Port bit [0 0 1 1 [1 014102 |2 | PCrus=PIPsPsPu .am f"’f’"n"';"f" .‘“.,‘.;"" jted The maampnis wil
oo 1rom BNPO ol
Pt Pe P Pa| Pa P2 P Po ] PyPiP1Py ? gt p; \e f“i e §"| ing oo
HPOPL 1)) =0 | Hmiudls -ﬂg} Biteptod gd?.,.gm XN ORI
or(GP(DP,t110)) = D ummaﬂ?flv ﬂu » titg ou' 1o Epecil

No. 3117-19/28



LC65204A

é Operation Code Allected
] Mnemonic LR Operations Operating Description 578 Remarks
:E D7Ds0sD4 D30309 0| £ Tagls)
B © :
BCaddr  |Branch on CF 001 1(1 1 1 0]2]2|PCrea—~PyPgPsPy | Mokel program ',’;:‘,,":"F‘“ fied
t. Noto that edfate data P7P,
P1PgPsP1(P3P2P1 Py W cFZ,|p1Pl Po E:.’:NPEPB!HED |;"Lnsedntouspgcnl'y To°
BNC addr | Branch on no OF 001 1|1 11 1]|2]|2|PCre—PyPsPsPy .;1,‘;31,”",’,9?"‘ g [Poat
ote I dlt dal
PiPgFyPa PaPaPi Py I CFZJDPZP'PO .JquPngHso IH":JT:G t%:pec ¥
%BZaddn Branch on ZF 01 1 1|1 v 1 0|2]2|PCreo~PrPsgPsPy wdh'm program hrg‘:hpl?ra ﬂnclflad
. that kmmedi data P1
5 Py PsPsPy| PaPa Py Py . ZF:31P2"IPD E?F'SF'G PP T uent to_ Hheclly
‘é BNZ addr Branch on no ZF 001 7|k 1Y 9|2]2]|PCrop—PrPgPsPy rdld':_ﬁal“mgﬂ'h brlnnhp%oqlﬁ)eig
lata d
5 PrPePsPs|P3P2PI PO " ZFEJOPZPI Pa ongghsprnszmso |'I":IT: t:ngmc“.
WMakes program branch vecliTlad
BFnaddr | Branch on llag bl 110 1T nyngnyng|l 2|2 |PCreo~—P;PgPs5Py ddrnﬁpmntrr?:‘ rumrto M‘Cp?a_ Tharnnarnonlc
PrPePyPs| P3P2F Py PyPP1Py | 5i2d o0 O Rt b (abr oy BE T B
¢ bFn=1 sefuctuu [n set. Note that Imm?SItte uccurdlnq lo
g:l. r:d“ r:aogs‘u.nd tsnuL Tl,y he thu velues of
iate dats P7PEP5P 4P 3P rod
medatT ata 7“% 5P4 adi! I“?“
BNZ addr [ Branch on no fag bit 100 V]n3yngnng| 2] 2| PCrug—P;PsPsPy it "12".{5."'?..#. pfﬁhﬁmﬁ T't’l:mn’arp‘%mc
P;PgPyPa| P3P2P Py PyP PPy ""i" nor g‘ngp'b%k b'L- rofuy BRFSaBRF s
H bFne=( u!glerdldfl rasat, uu|! sl im= accarding t
:':'aeci'; e o8 a5, bt and the values o
B, Inapats e TR
.Jarzul"
tnput ] — uts date to AC 1 hi t | 2F
L nput  porl 10 AC 0000|111 0CDO|1[1}AC E:é?g;))]]or E’Ff) da Bset?do p"rtn‘i'irg fDa por
£or OQuiput AC 1o port pr1ojeo o 1|1 1]PDPY or —(AC) Qutguts data to the port P(DPL) or
Tg GP{DP) psaudo port GP{DP) from AC.
t ;
~|SP@ bt |Sel port br 0000C(0 1 B1Bg1]|2]POPLBIBY =1 sf‘i,j 'Dgga'm"pg”a “5 3 ﬂg{: {’n oxeouted
g or GP{DP, B1Bo) that “mmodla s data or° nnee E‘I
H spacily the dasire por bl . roglpter  wi
2 be troyed,
E P{DPL. - d blt t th 2F "
RPB bl | Resel pont b 001 Q|0 1 B41Bef1]|2 JDG;?[I)EO]BIBS) m“T:"l a 'tégg‘Ptpr sha”::o?\ultuer?
e e
e {eo il
SCTL bit | Sel conlrel register 001 0|11 00(2]2(CTL, BaB2B1Ba ~1 f cH I It of the control * 2
bi 1000|8888 or f1af's ‘""ﬁfg.“',:na’:"g.,. anme'r:;'G‘Bma’R‘;.‘nEI"
]
MSTEN-1 ggswﬂ lv uasd to npeacliy the
3 i - Ifled blt of the control F
§ RCTL ba Reget conlrgl register } 0 0 0 Q| b 1 0 Of2]|2f{CTL BaBzB1Bo -0 glrtur tmic d:gl |lt'l'.gfl'l.lpt contepl Frd * 2
£ . PO BBiBiBe ) 8 A i
= MSTEN-0 azB Bg"bs used to apeclty the
o HALT Halt 1 Py v {o v v of |1 Hal Hek Places the chip In the standby mode,
NOP Ne oparalian 0000|00O0O0C|1]1]|No operation TheICPUrum idle for ona maching
cycle,
*1: If two of more LI or CLA Instructlons are executed continuously, only the first Instruction will be

exacuted normally. However, the Instructions following the tirst will be handled as the NOP Instruc-

tlons.

B3828180 = OCO0B to 1000B
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[On the LC65204A user mask option code specificationl

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 properly 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):

EPRCM address map

0000H ~

Program code area (4Kbytes)

FA

ANEERANRNENNNRNN

AOVONNNSANNNNARNNANN

1FFFH \\\ NN £hocia be Tilied with Moo,

QPO N G S g A S S QY o
OO0 COOOOoOoOOOoOOOoOOCoOo T
—_ OO0 OOOOOT

o TMOOODDPOOIM BN =S T
ILIIIIIIIXITITITIXEXIL

3}
W
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Igontents of User option codes]

27 20
roooH | | | | | ]

o] |

‘"’L”JL—'LTJ‘___“_T’ « Main clock oscillation option
' 00 Two-pin CF oscillation

—— 01 Two-pin X'tal oscillation
—— 10 No assigned (unselectable)
— 11 External clock
« Sub clock oscillation option
00 Two-pin X'tal oscillation
——01  Unused

:}? } Not assigned{unselectable)
« Port C output lavel at the initial reset
0 'L’ level output
‘— 1 '"H' level output
= Port D output level at the initial reset
I—D 'L leve! output
1 ™' level output
- Watchdog timer reset function
0 Not selected
1 Selected
- AC zero cross input function
]_ 0 INTO input mode
1 AC zero cross input mode

27 20
1001H |ofofo]o]o]o]o]o]
\ J
These bits shouldlalways be set to '0'.

7 20
1002+ | PA3 | PAz | PAI | PAQ |
\ !

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

:? }No assigned {unselectable)

27 20
1003H [ P83 [ PB2 | PBT | PBO |
\ }

+ Port B output type
00 Nch open drain output

01 Pull-up MOS output

:? }Not assigned (unselectable)

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

27 20
1004H [ Pc3 | PC2 [ PCH ] PCO ]
! l ! = Port C

00
01
10
11

27 20
1005H | PD3 | PO2 | PD1 [ PDO ]

Go
01
10
11

27 20
10064 {0]ofofolojofa]o]

These bits should always be set to 'O

27 20
1007H | PF3 | PF2 | PF1 [ PFO |

;

| « Port F output type

0o
0

output type

Pch open drain output

Not assigned (unselectable)
Puli-down resistor output
Not assigned {unselectable)

- Peort D output type

Pch open drain output

Not assigned (unselectable)
Pull-down resistor output
Not assigned (unselectable)

Nch open drain output
Pull-up MOS output

}I? }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

10081 27 2
§ ofofofol|ofofo]o
R nnnononn

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

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

1 ]

| » Port K output type

oo
0
10
1i

input option.

Pch open drain output

Not assigned (unselectabte)
Pull-down resistor output
Not assigned (unselectable)

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

27 20
10004 | PL3 | PL2 | PLt | PLO |

- | d + Port L output type
00 Pch open drain output
01 Not assigned (unselectable)
10 Pull-down resistor output
11  Not assigned (unselectable)

27 20

100eH | PM3 | Pmz ] PMI | PMp |

l - Port M output type

00 Pch open drain output
01 Not assigned (unselectable)
10 Pull-down resistor output
11 Not assigned (unselectable)

27 ; 20
100FH [ PN3 | Phe | Pt | PN |

\, ]

I - Port N output type

00 Pch open drain output
01 Not assigned {unselectable)
10 Pull-down resistor output
11 Not assigned {unselectable)

27 20
10104 | Po3[Po2 [ POt | POD |
- l ! . Port O output type
00 Pch open drain output
01 Not assigned {unselectable)
10 Pull-down resistor output
11 Not assigned (unselectable)
27 20
1011H {o]ofololo]o] pro|
L —_— ’

T | - Port P output type
These bits should oo 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 Consideratior?[

» The user application programs for the LC65204A should be developed with the following considerations in

mind.

Item

Functions

Consideration

Systemn ¢lock
mode

The LC65204A allows the user to select the desired system clock
source from the following four by software.

{1} Maln clock 1/1 mode (Tcye = 0.95us)

{2) Main clock 1/2 mode {Teyc = 1.90us)

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

(4) Sub clock mode (Teyc = 61us)

(Note) Maln clock = 4,19MHz 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 writlng data to

When the current system clock mode needs

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

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
'43 2 |Main clock 1/2 moede switched to the desired mode in 64 cycles
5 3 [Sub clock mode (64/fMOSC, Max.) after the CMF flag is
L set properly. If the user wants the
-é LCB5204A to enter a standby mode after
G the system clock switching, the above
switching time perlod should be kept in
g mind, That Is, the user should execute
@ the HALT instructlon after the switching
w time efapses,
Main clock The main clock oscillation can be controlled {stop and start) by - Be sure not to set the MCSTP to "1' if
control wrlting data to the MCSTP flag of the system clock 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 "', it should be
MCSTP | Main clock oscillation mode confirmed that the sub clock is already
[¥] Start {at the reset) specitied 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 MCSTP is set
to '0* and the main clock oscillation
stabilizing time period (tMXS or TMCFS)
is over.
HALT mode <Start» - If the HALT mode needs to be released
start/release The HALT mode will be started if the HAL T instruction is executed based on the PB3/START pin level ('H") or
with the SLPF flag of the standby control register set to 'O\ the interrupt release signal, the WG2 or
Note that the instruction wili be processed as the NOP instruc- WG3 flag must be set prior to the execu-
tion If one of the following conditions is satisfied. tion of the HALT instruction.
<Release»
(1) Reset
(2) The PBI/START pin is set to 'H' with the WG2 = 1.
H (3) The Interrupt release signal becomes active with the WG3 = 1,
= {4) Time base overflow
US_
2| HOLD mode <Start» + Execute one NOP Instruction before issu-
g | start/release | The HOLD mode will be started if the HALT instruction is executed ing the HALT instruction to place the
g with the SLPF = 1. microcomputer In the HOLD mode.

if the HOLD mode needs to be released
based on the PB3/START pin 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 The watchdog reset function uses the time base timer to allow + The routine must be included in the user
(only in case when program upset and watchdog reset, application program in order to reset the
the optional TBF flag withln a certain fixed time

watchdog function
has been selected)

{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 '1' 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 (TBEM) and the HALT
release enable flag (WG3: release due to
the interrupt) before executing the HALT
instruction.

Interrupt
Enable fiag
{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
corresponging 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

Interrupt function

= Five Interrupt request flags are provided 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
{ACcumulator) by the 'BANK + IP' instructions and then ocutput
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 'Q' and the remaining data bits
should be set to 't'. This data should be first set in the AC
and then cutput 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 'O\

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

started,

No flag Is reset after Interrupt process-
ing terminates. Every time when a certain
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 scurce
are both reset or either one is reset.
All the flags are reset at the HOLD moge
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 LCE5204A should be evaluated on the evaluation chip (LC65999 or
LCB5PG20X/40X) with the following considerations in mind,

lation basis).

type.

£g | Function . )
2 tem - 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
& | Output type of | Pch high-voltage withstand | The circuit type of ports C | Set the C/FLSEL pin properly in ac-
'g ports C and D| input/output ' and D can be set to the Pch | cordance with the production chip
2 high-voltage withstand | circuit type.

input/output or the Nch

medium-voltage withstand

input/output by the C/FLSEL

pin.

Qscillation Connect the desired oscil- | If the EVA chip board is used | [EVA chip board] Set the jumper switch

circuit tator with pins QSC1, O5C2, | for pregram evaluation, the | property in accordance with the pro-
X1 and X2. desired oscillator can be | duction chip option setting. [simula-

selected 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, 0SC2, X1 and XZ2.
optional selection as the
production chip,
Cutput 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
function based on the time base timer | activated or inactivated by | with the production chip option sett-
- can be selected. using the WDC pin, ing.
=
‘% AC zerocross | The AC zero cross detection | The AC zero cross detection | Set the ACZ/INTO pin properly in
§ | detection circuit can be internally | circuit can be internally [ accordance with the production chip
* | circuit added to the PF3/INTO pin. | activated by the ACZ/INTO | option setting,
3 pin.
Q
B | Port output The output type of each port | No pull-up resistor output | [EVA chip board] Connect the 10kohm of
<o type:PUand | 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
the port pin that enters the | externally added, the im- | leakage current flows into the Pch Tr,
high impedance state (Hi-Z | pedance level remains un- | at the L' output. However, the current
OFF) a the 'L'-level output. | changed at the 'L' level | flow continues through the pull-up

output, resistor on the EVA chip. Please
remember,

Part cutput The output type of each port | No pull-down resistor can be | [EVA chip board] Connect the 100kohm of

type: PD and pin can be set to the OD or | selected. All the port pins | external resistor to the target port.

oD PD (on a single-bit manipu- | are set to the Pch OD output | [Simulation chip] Connect the external

resistor to the target port of the user
application board. Mote that the user
application board should have its own
load power supply,
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Eg Function
35 Item - - Consideration
== Production Chip EVA Chip
Main clock [Crystal oscillation] and|[Crystal oscillation] and | [Crystal oscillation] and [Ceramic
oscillation [Ceramic oscillation] If the | [Ceramic oscillation] The EVA | oscillation] External 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 environment,
standard oscillation fre- | circuit design and character-
quency is produced. istics. In addition, the
c oscillation may be unstable
.g due to wire capacitance.
o
?:, 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 be 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-
quency 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-
frequencies of | characteristics are shown in | production chip in circuit | formed on the ES and CS.
mainclock and | this catalog. design and characteristics,
sub clock
Operation The current characteristics | The EVA chip differs from the | The standby current cannot be evaluated
current and are shown in this catalog. preduction chip in circuit | in detail. However, the standby func-
Standby cur- design and characteristics. tion can be confirmed in the manner as
& | rent shown in the manual. Be sure to check
0 the standby function in that way. The
§ characteristics should be evaluated in
g detail on the EC and CS.
g
]
5 Operating The operating power supply | The power supply voltage | The EVA chip should operate in the
= | power supply | voltage range is shown in |range is limited to the the | operating power supply voltage range of
8 voltage this catalog. range for the EPROM and other | VDD=5V 5%. The operating voltage
o LSls. range of the EPROM and other
ﬁ LS1s should not be exceeded. This means
that the functions in the entire oper-
ating range of the production chip
cannot be evaluated,
Operating The operating ambient | Guaranteed temperature range:| The operating temperature range of the
ambient temperature is shown in this | 10 °C to 40°C EVA c¢hip and the simulation chip should
temperature | catalog. be from 10°C to 40 C.

Function

ROM capacity

The LCE5204A 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 5B + 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.

B No products described or contained hergin 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 associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD., its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B 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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