mrdering number; EN 2438A

CMOS LS|

No. 3438A | LC65404A

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

4-bit Single Chip Microcomputer
for Control-Applications

bits).
The LC&5404A has a total of 41 input/output {I/Q) port pins; 29 forﬂ

fluorescent display tubes and LEDs), and 12 for input/output (|nc|ugf‘i'
inputs and serial input).

In addition, this single -chip microcomputer has a two-channe! tim{ %

odes. As a result,
the LC65404A mlcrocomputer can be embedded into many kd ds of h ag, for example, display

ambient operating temperature range. Its chip name J4
functlon and its operatlng temperature range is fra

Vpp and the X2 pin left open.

Features:
- Seventy-seven instructions
- On-chip storage capacity; 4Kbyte ROM’

4.5V or greater)
4.0V or greater)

- Main system cfock = 4.19
- Operating temperature: Ta:

: B.t PWM DAC or 14-bit PWM DAG
terface {LSB first)

r)__pt’l outpu j_,
+ 8-bit |nput[0ugpuf
- AC zero cros# ﬁetectidn circuit

- The AC zero cross detection circuit is allowed to be internally connected to the PF3/INTO pin through
option data specification.
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TOKYO OFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

82093JN KAWA/NOBOJN,JK KAWA Nop, 3438-1/27




LCE65404A

- Interrupt function: 5 interrupt sources and 4 vector addresses

- External interrupt sources: 2
» Timer interrupt sources: 2

« Serial input/output interrupt source; 1

1

System Block

Ayt o
AV— 0— A/D <:>
converter
PAQ/ADO
PA1/ADI 4 1#0 PORT A
PA2/ADZ ___
PAY/ADY/INTI
PBO/aD4 /DACH
PB1/ADS/DACT /4 /0 PORT B
PB2/ADS /50R
PB3/AD7/START 5 BIT Pwu DACJS BIY
BV (14T ) o
DAC/dBIT
INTERYAL TIMER
PCO
to
PC3
PDO
o, G o
PD 3
PF O /St .
PF 1 /50 g
PF 2 /50K @ ’
PF 3 /INTQ

PAY/ADI/NT

1 type

Diagram

PORT K

On-chip oscillation stabilization period wait function:
- Oscillation circuit:
» Main clock: 4.19MHz Crystal oscillation or 4.0MHz Ceramic oscillation
Standby function; two modes; HALT mode and HOLD mode
Supply voltage: 3.0V to 6.0V

Package: DIP-52%
Evaluation Tools: LC65999 (evaluation chip) + EVABDO/850- TBSSI

LCB5PG20X/40X (piggyback)

Effective at the reset:

PRESCALER
::> STAND BY
CONTROLLER
ROM
4096 % B t 1
14BIT
TIME BASE
INSTRUCTION CT!MEH/COUNTEH
REQISTER WATCH DOG)
W TIMER
w
i !
SYSTEM BUS b o
® SYSTEM CLOGK
O g CONTROLLER
i INTERAUPT
SFloeF [conTROLLER ]
@ 4.19MHz 050
170 BUS ] B
PORT M| | PORT N| |PORT 0| | PORT P
l!l’O
L] ] o "
RO R U R U
PMOto3 PNQto3] P0OOto) PPRQ r

0 05C1
0 0SC2

-0 TEST
-—0 RES
-—0 Yoo
-0 Vi3
-0 Vp

No. 3438-2/27



LC65404A

Development Support
The development support tools for the LCB5404A are as follows:
{1) User's Manual
[LCB5204A/404A User's Manual)
(2} Development Toal Manual
[EVABOO/BS0-LCBSIXX/2XX/3XX/4X X 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 : LCBSS.EXE
3-2. Program evaluation tools
i. Evaluation Chip: LC85999
ii. Piggyback Microcomputer : LC65PG20X/40X
ili. Emutator ; EVA-800 main unit and EVA chip board, or EVA-

QOutline of the Development Support System

<L C653.EXE>

EPROM

(2764, 27128 or
their equivalent)

Model/Function

setting switches

. EVA chip board:
EVAB00/850-TBB51XX/2XX/3XX/4X X Piggyback Microcomputer:
LCB5PGR0X/40X
Senversion board

B52S)

A-B0Q ﬁ'*ﬁd EVA-850 are general names given to emulators. They are qualified with suffixes (A,
B, ...) \Eﬁe__‘__k L}§e the emulators are updated very often. So use the latest version of the emulators by
checking the suffixes carefully prior to program debug.

No. 3438-3/27



LC65404A

LC65404A Pin Assignment

PAO/ADD
Pa1/7AD)

PA2/AD2
PA3/AD3/ INTI
PBO/AD4/ DACO
PB1/ADS/DACT

PB2/ADE/SOR
PB3/AD7/START
Av+

X1

X2
TEST
FFO/SI
PF1/50
PF2/SCK

27

Ao oo oaponoonononnnn

15.24

1
i

]

£ T‘UUUUUUUUUUUUUUUUUI_ILILILJLILIUL

0,25

3.8 5.lmax

SANYOQO ! DIP525

No. 3438.4/27



LC65404A

Pin Description

Pin Ne.Of . o Output . Reset Unused Pin
Name |Pins | /O Functional Description Driver Option Status | Handiing
VDD 1 — | Power supply pin — _

Vss i - ‘

TEST 1 | |LSI test pin. This pin should be con- — “Always con-

nected to the Vss pin during operation

tted to the
and has an internal pull-down resistor. F

RES 1 | System reset input. —
This pin has an internal pull-up resis-
tor.

AVt 1 — |Reference voltage Input pin for A/D
conversion

AV 1 —
Oscillation cireuit component pins for

0SCi 1 | |system main clock generation. H exter-

nal clock lngut Is ustec%hleav? l:heI OISCE
Dln open and connec e external cloc
QsC? 1 O |generator to the OSCI pin, Feed-back
reslstor_is_Internally provided.

X1 1 | Unusable, Always leave the X2 pin Open X1: connected

and connect the X1 pin to the Vpp. to the VDD
pin.
X2: left
X? 1 O OPEN,
Vo 1 — | Load power for FLT output internal p Connected to
down resistor the Vpp pin.
PADt03 4 1/Q | input/output port pins PAQ to P Each_po{t pin | Qutput Should be set

transistor to the open
OFF {H- | drain output
level out- | type and then
put} connected to
the Vgg pin,

« Port function
4-bit data lnput (P Instructios
4-bit data output {OP Inshr tion)
1-bit input decide operatid
instruction)

1-bit output set and reset opeba-

output

- Low-level threshold lﬂput Pull-up
= All these four pg‘rt, ‘plns can resistor
for two or m output

PAD/ADO:

PA1/AD;
Also yied as A
D1 ;

Same as PAD | Same as PAD | SameasPAQ | Same as PAD
to PA3 to PAJ to PA3 to PA3.

ADA and 6-bit PWM output pin

PBA/ADS/DATT:
150 used as AD converter input pin
ADS and 8-/14-bit PWM output pin
DACt
B2/AD6/SQR:
Also used as AD converter input pin
ADB6 and square waveform signal
output pin SQR.
PBI/ADT/START:
Also used as AD converter Input pin

ADT and standby control input pin
START

Continued on next page.

No. 3438-5/27



LCEB404A

Continued from the preceding page.

(1) Open
Drain {00}
output
Pull-down
reststor
output

)

Pin No.Of . . Qutput . Reset Unused Pin
Name | Pins 170 Functional Description Driver Option Status | Handling
PCQto3 | 1/0 | Input/output port pins PCO to PC3 VDD-45V The output {The output | Set the
- Same as port pins PAQ to PA3 in High-voltage tg‘r)f °i'neg§2 4 pinfs) to the

function. withstand ge spet to t [ open drain
- High-level threshold input Medium cur- | gither (1) or .output type
- The output level of these four port| rent type EﬂZ)tby option By option
pins can be set to 'H' or 'L' by & K e
option data at the same time. ) (%‘ﬁnoeggﬂ';:’
- FLT segment drive output {2) Pull- dowﬂ
resistor ';i
t
Input/output port pins PDO to 'PD3 Same as port Same as port
PDOto3 4 170 - Same as port ping PAD to PA3 in| pins chbto pins PCO to
function and characteristic. PC3
PFQt3 4 1/0O | Input/output port pins PFO to PF3 Set the
- Same as port pins PAQ to PAJ in |, pin{s) to the
function. 4 open drain
- Schmitt input output type
- All these four pert pins can be by option
for two purposes: data and then
PFO/SI: connect it
Also used as B-bit serial n {or them) to
the Vss pin,
circult
PFZISCK can be
Alsp used as 8-bit internally
5CK added to
PF3/INTO: the INTO
Also used a pin by
request Inpub option
data.
Same as port | 1he outpul 1 oyeput Set the
PrOted pins F'Cé) to é)'c')?f g{neggg transistor pin(s) to the
PC3 be set to | OFF ('L'| open drain
either (1) or | level cul- | output type
. put) by option

data and then
connect it
{or them) to
the VDD pin

vVpp-45v
High-voltage
withstand
Large current
type

Same as port
pins PKO to
PK3

Same as port
pins PKQ to|
PK3

Same as port
pins PKO to
PK3

Same as port

Same as port

Same as port

Same as port

pins PLO to | pins PKO to [pins PKO to| pins PKD to
PL3 PK3 PK3 PK3
Qutp ﬁ‘c')rt pins PNO to PN3. Same as port | Same as port |Same as port| Same as port
- Sdmé as port pins PLO to PL3 in pins PLO to | pins PKO to lplns PKO to| pins PKO to
fungtion and characteristic PL3 PK3 PK3 PK3
Bufput port pins POO to PO3. Same as port | Same as port [Same as port S.:ame as port
ame as port pins PLO to PL3 in|pins PLO to | pins PKO to |pins PKO to| pins PKO to
function and characteristic PL3 PKA PK3 PK3
i Qutput 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| pins PKO to
for 1-bit configuration. PL3 PK3 PK3 PK3

No. 3438-6/27




LC65404A

User Option types

1) Oscillation circuit options

2) Output {evel option

3. Watchdog reset option

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 cu(cuxt
External clock input
Sub clock oscillation circuit Unused

This option is provided to set the output level of input/output’ports Qrand i, to ¢ ' or 'L' at the

Option name
1. 'H' level output at the reset | Simultaneous 4-bjt Setting;
2. 'L' level output at the reset Simultaneous 4:t :

tfgirtput pogts C and D)
t/outpu pbrts C and D)

The watchdog reset option is used to select Eh watchdog resgt fun
function utilizes the time base timer,

on. Note that the watchdog reset

Option name
1. Watchdog reset function selec

Conditions
m' routine is required in order for the
request flag to be reset at a certain
\sients the watchdog reset circuit from being
ases but a program upset.

PF3/INTO

, SWI swi | swe
Option namg
Port input INTO input a8 a
AC 7ero cross
input

No. 3438-7/27



LC65404A

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).

Opticn name Circuit type

QOpen Drain {OD)

Ports A, B and F

output O DC

Pull-up resistor
output

+

6) High-voltage withstand port output type option

This user option is used to allow the output
voltage output port pin to either the open
setting only).

Option name

Open Drain (OD)
output

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

Pull-down resisto

Ports C and D

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

No. 3438-8/27



LC65404A

[Major L C65404A Characteristics |

1. Absolute Maximum Ratings at Ta = 25 °C, Vss = OV
Applied Pins . .
Parameter S |
ymbo and Remarks Conditions voo(v] unit
(‘,‘g.’;g"gg"‘ ety | ypp max | Voo
Input Voltage Vi(1) 0SC1 At self-oscillation
faTelsy OS8C1: at
Vi{2) TEST, RES,0SC1 external clock
input
Vi(3) AVt
Vi{4) AV—
Vit5) Vp
Qutput Voltage Voll) QSC? At self-oscillation
Ports K, L, M, N, O
Vo(2} ar% Sport pin PO
Input/output Vic(1) Port pins F2 to FO At open drain
Voltage output
Vio(2) Port pins F2 to FO At pull-up 3toVpn+0.3
output
Vio(3) Ports C and D job—45toVoo+0.3
Vio(4) P B © —0.3toVop+0.3
geak C)tUtpUt lop{1) Ports A, B, and F = 2tw-+10
urren
lop(2) e ot o ” —30100
lop(3) Ports C, D and K =10t00
Average Output loall) Ports A, B, andd ; —2ta+10
Current Forts T, ™. N{'/Q'
loal2) and port pin PO —30to0
loa(3) Ports C, ngﬁd K —10to0 mA
Zlpall) —16te--80
Zloal2) —~ B to+40
Zlpall) —50t00
Zloald) —50to0
Maxi P L s
Biesiparion " t0+85C i
Nl “er |
T;nﬂ?égr:gtﬁﬁgrage —5%t0+125
_ -30°C to +85°C, Vss = QV
Appligd Pins . Limits
d Remarks Conditions Vool(V) Min Typ Max | Unit
0.92us= 4.5 6.0
Teyc <36us
1.84us= 4.0 6.0
Teye<36us y
29.4us= - 3.0 6.0
T Teyc < 3Bus
Memory backed-ups o Full standby . .
Paower Supply VET Voo rnL:)des(HOLD 1.8 5.0 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 +85 T, Vss = OV

Applied Pins . Limits
Parameter Symbol Conditions :
ym and Remarks Voolv) Min Typ Max Unit
oot H-level | Vinl1) | B s R e "] 3.0106.0 | 0.80Voo
oreee V@) [ £7 i TB5PT P [output Non Tr. OFF | 3.0106.0 | 0.80vop I
ViH(3) Ports A and B Output Nch Tr, OFF | 3.0toB.0 i
Vin(d) Ports C and D Output Nch Tr, OFF | 4.5t06.0
3.0t06.0
Vii(5) | OSCI.START.PF3/ [ 3 Gopies B3 e
INTO, INTTote 1) |3 ke 5 lns SBoNCE4;).
VIH{6} RES
Input 'L'-levei VIL(T) Port pins F2 to FO |Output Nch Tr. OFF
Voltage VIL(2) Ports A and B Output Nch Tr. OFF
Vi (3) Ports C and D Output Neh Tr. OFF JF3. 0i. iR 0.40Vop
viLiy | TEsT 5t6.0 | “ 0.30voo | Vv
'y 0.25Voo
ViLis)  [OSCI,RES, PRI/ [Gaa i), Bopiies to s 0.20Voo
INTD, INTT(Note 1i5fhe?"sine Ras DS
ViL{B} START 0.20Voo
Instruction Cycle Teye 36 | us
- Frequency Fxosc 0OSCH 4.33 Mtz
g
'g Pulse Width Twoscch
g TwosceL &
ns
o #]:8.0106.0 140
Se
o2
£ G| Rise and Toscr 3.0106.0
gg Fall Times Toscf

{Note 1) This does not apply’ to the
to the INTO pin by the
(Note 2) Frequencies arg‘«“efosely‘-

€&'C 'poweﬁ upply voltages and Instruction cycle times. So they
should be studied in go

with supply voltages and cycle times.

No. 3438-10/27
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3. Electrical Characteristics at Ta = -30°C to +85 iC, Vss = OV

Applied Pi . Limits
Parameter Symbol pplied Pins. Conditions - :
and Remarks Voo (V) Min Typ Max Unit
Wt Output N¢h (N
Input 'H'-level IH(T) OD type port pins | o Trel) Tro 3.0t06.0
Current F2 to FO {transistor} OFF
{Iinctuding Nch Tr,
‘OF F leakage
current). Vin=+13.5v
{2} OD type ports A and | Output Nch [N 3.0t06.0
B, and OD type port | channel) Tr,
pin F3 (including {transistor) OFF
multi-functional (including Nech Tr.
port plns INTO, OFF leakage
INTT and START) | current). Vin=Vpp
{Nate 1)
(3} RES Vin=Vop
i {4) 05C1 | vin=vpp
(5} OD type ports C and | Output Pch Tr OFF,
D vin = Vpp
Input  'L*-lavel (1) OD type ports A, 8 | Output Nch Tr. OF
Current and F {including Vin = Vsg
multl-ii'uncl}\llg])_lz)al
port pins A
INTT and START) #
{Note 1)
| PU type ports
i) A,BandF
(fim:luo:!ingl mulgl-
unctional port
ping INTQ, mA
and START)
{Note 1)
h{3) RES
li {4} 0S8C1 .
FRGY SD type portsi A\
Qutput 'H'-leval 4.5t06.0 [VDD—1.2
Voltage
3.0106.0 }Vpo—0.5
4.5t08.0 1Vpp—2.1
- lon=—1.0ma 3.0t06.0 {Vpp—1.0
RO Y,
loHs of other
ports < -1mA
loH=—5mA 4.6106.0 Ivop—1.8
loM=—1.0mA 3.0t06.0 |Voo—1.0
1045 of other
ports < -I1mA
Ports A, B and F | |[oL= 5 mA 4.5106.0 1.5
Ports A, B and F | joL=1.0mA 3.0t06.0 0.5
loLs ot other v
ports < 1mA '

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

Electrical Characteristics at Ta = -30 °C to +85°C, Vss = OV

Appli i Limits
Parameter Symbol pplied Pins Conditions -
and Remarks Voo [V} Min Typ Max | Unit
Output ‘L'-level Qutput Pch (P channel)
Current (the lou ﬁ?t_tyﬁi w;t:dcdlD' Tr. (transistor) OFF 5.0 844
gu{lrednt produced by and ﬁD type port Vout=3.0V
ull-down i
resistors) pin £O Vp=—3tV
Qutput OFF 00 type ports K, L, |Output Pch (P channel)
C:rfgn[ Leakage| 10ff{1) M. N and O, snd OB’ |Tr. (transistor) OFF 3.0te6.0
type port pin PO Vout=Vpo
oD t ts K, L, |Qutput Pch (P channel}
loff(2) M.N%?\?:I %c:rB:d 80" |Tr. (transistor) oFF | 3-0t06.0
type port pin PO Vout=Vppo—40V
Pull- . Output Nch [N channel)
sti;;‘;rl:‘::gs.rr Rtru skﬂ,tﬁpe ports A, 8 Tr. (translstor) OFF
VinN=0V .
Pull-up resistor Ru RES ViN=0V 400 | k&
. PDt ts C, D, 10utput Pch {P channel}
Pull-down resistor | Rd K, L."R,,e_ Fﬁ,;r?d 0, ' |Tr. (transistor) OFF 200
and PD Ltype port Vout=3.0v kQ
pin PO
Hysteresls Voltage Port F and port
Y 9 | Vhvs plas INTO,
RES and START A
(Note 1)
Input Clock Tckeyd!) | SCK
Cycle
Output Clock | Tekey(2) | SCK
Cycle
Input Clock Teko(1} | SCK
"Li-level
Pulse Width
(Note 5)
= —_—
& [ output Clock | Tckul2) | SCK
O | L' level
~ | Pulse Width
il
8
input Clock Tcku(1) | SCK 4.0t06.0 0.3
'H'-level
Pulse width
{Note 5) HS
Qutput Clock | TckH(2) 4.0t06.0 Teve
‘H'-lavel
Pulse Width
WILR reference to the
§ %a"t:;Setup ”r!ﬁlng edge of tha SCK 4.0t06.0 0.2
5 | gignal
- Sea Fig. 5.
2 | DataHolg 4.0t06.0 0.2
3 Tima
= | Output With reference to thel 4 (toB.0 0.5
a | Time falling edge of the SCK|
=] signal.
© [External resistance: 1
s kohm. External capaci-
53 tance: 50pF,
See Fig. 5,
e See Flg, 1. 3.0t06.0 4.19
_-S {Note 2) MHz
g2k (Note 3)
W= ote
e See Fig. 2 20
8.158| ms
L) se Fig. 1. 3.0 20| 408
§ " ué {Note 2) MHz
6_5 €D =F
-] = g R
<3| % 8] Stabillzing tMCFS See Fig. 3 10
28 OO peripd ms

{Note 3) For oscillation constants, refer to Tables 1.

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

Electrical Characteristics at Ta = -30 "C to +85 *C, Vss = OV

Appli i . Limits
Parameter Symbol pplied Pins Conditions - )
and Remarks Voo (V) Min Typ Max Unit
Input Fzin Apply to the case | (D At open draln ‘
w | Frequency where the AC zero output
= cross detectlon @ At self-blas ON Hz
k] circuit has been (3 See Flg.7.
5 Intelr:r'\:a\:;}f ?I%ded to OXGXE)
B | Input Voltage the NTOpinby { (D), (D, Coupl-
pi o 9 [ Vzin the user optlon ing capacltancep=
a data, WwF
o
. | Detection Vza 0.@.Q 60Hz
3 | Error slnewave signal
_f_;* bnput
g | nput current | 14z ORGN)]
B ViN=VoD
2 #A
z Iz (ONGNE)]
§ VlN"‘_'VSS
5 znlreshold Visk Acm D,
- oltage
’E’ 'L'-level Input | \ixk Ay v
o | Threshold
< [ Valtage
Comparison AD(to A
g |Accuracy Veecon OtoAD? LSB
[+]
E
_ | Threshold | Vyhcon
S | Voltage
i
@
o8 ot e | Vincon v
3 8 fft\%luetrence Av+ AVt VoD
25 |voltage | ay— AV- Vss AV+
T
E % Canversion | Tee 1 86
s § ime {Tecye= {Tcyc=
-3 0.92us) Bus)
== us
g“ 21 92
=
&% (Teve= (Teve=
o= 0.92us) 4u8)
Resolution ) Bit
Absolut -
Accurl:at?y ll t2
< | Zero Scale 1
E Error LSB
O | Full Scale +1
2 | Error
(=} T
'; %_:::nverslon AD 2sg;)eed_l_ TAR 24 208
- me At x ICcyC = =
§ (Teve (Teve
£ 0.92us) Bus)
8 HS
a QD ssI[JeedT 172, 47 204
< ¢ 81 x Teve- 5.0 |[(Teve= (Teve=
g +10% | 0.92us) 4u15)
e’
ﬁ.g : Vss AVH
5'—:_ AV+, AV AV+=VDO 75 150 300 #A
S AV—=\Vss
‘@
@ ADQOtoAD? AV— AVt v
Analog Port Port pins ADO to Including output 1
3 Input Current lam ADT(with the OFF leakage cur-
output CI;'Cuit ct>f rent. A
the Input/outpu u
multl-‘?unctlonaloo Vain=Von
ort pins set to
Eype) Van==Vss —1

To be continued on the next page.
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Continued from the preceding page.
Electrical Characteristics at Ta = -30°C to +B5°'C, Vss = OV

Applied Pins gt Limits Unit
Parameter Symbol | ¥ Remarks Conditions voo(V) | Min Typ Max
Dissipated Current | ippor(1) | VDD 4.19MHz x 1/1; 4.5106.0

in Normal QOperation High-speed opera-
Mode (Note 4) tion mode {TeyC =
0.95 ws).

looor(2) | Voo 4.19MHz x 1/2: 4.0tob.0
High-speed opera-
tion mode (Teyg =
1.9 ws).

looor(d) | Voo 4,19MHz x 1/32:
Low-speed opera-~
tionmode (Teyo =

30.5 ws),
Dissipated Current | |ppsT(1) Voo 4.19MHMz main clock
in Standby Opera- oscillation (HALT
tion Mode {Note 4) made)
lopst(2) | Voo
Dissipated current | IopsT(3) | Voo Full standby mode’
in Full standby {HOLD mode
operation mode ]
(Note 4)
loost(4) | Voo Full standbysmgide
(HOLD matla?
e

(Note 4) The 'dissipated current' does not include the cur
up/pull-down resistors.
(Note 5) When the internal clock is used, althoug

are output from the SCK pin with the p A

i
. Guaranteed constants for
Main clock oscillation

Suppller Osclitator CO1 | CO?

HC-49/0
Kinsekl
0SC1 et |0 e gor | 189F | 150F
Nippon |AT-51

Denpa |CL=16pF 22pF | 22pF
CSA4.00MG 33pF | I3pF
CS5T4.00MGW x%tulred rl'\'ecgulrod *1
KBR-4.0MS JIpF | I3pF
KBR-4.0MES _|rsquiealraquirea] * !

CO1 and CO2 tolerance: Within 110% (including wire
capacitance)
CL: Internal load capacitance of a crystal oscill-

-—|EI

Murata

ceramic
resonator 0SC| Kyocera

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

VoD low limit | O?C' o0sc2 '

External clock lnput OPEN
--0v
Osclllat{pn s!‘-ﬂ:ﬂhlng perlod
Stabilized oscitlation
tMX‘&,OI’ tMCFs
fwoSCet. 1wWOSCCH
Fig. 2. Main clock oscillation ] 1l
stabilizing period toscr 105CR

Fig.3. Input waveform of input clock
(for main clock)
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{Note)

= 10ms to 100ms wi
RES | 0.WF,
l If the power st
Cres{=0.1uF) is rather !
should be
the reset.tis

Fig. 4. Reset Circult

test point

0.80 Voo linput)
Vopo-1V {output)

N

0.80 Voo

0.20 Voo

et Fig. 5 Serial clock timing
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PF3/INTO
Rlse edge Synchronization
AC input —'i detectiogn }_"l ggneratl%nc reul
c

Option

<AC zero cross detection>

{ Vza

AC Input Vzin

Vza

Rising edge detectlon
and output I

Synchronization delay =0161: Teye

Fig. 8 AC zerc cross detection
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Convention

AL 1 ACoumulator PC ; Program Counter
ACt : ACcumulator bit t STACK : STACK register

CF s Carry Flag bAt , bHa,

CTL 1 ConTrol repister bLa 1 Working repister
MSTEN : MaSTerinterrupt ENagble flag IF : Zero Flag

P - : Data Pointer {()[]1 : Indicates the content.
E : E repister - : Transter operation and itg difectit
bFn : Flag bit n - 1 Aodition

M 1 Memory - : Subtraction

M {DP) : Memory acoress specified by DP -~ : And

P {DP() : inputfoutput port specified by DPL v 1 Or

GP (DP} : Pseudo port specified by DP » : Exclusive Cr

LC65404A Instruciton Set {by Function)

c
Eg Oparation Code cle
é Mnemonic 4 'E Operations
25 0,050504 D300 Dg{ RO
§lcia Clear AC 11o00loooo|1]|+|ac—0
glcc Clear CF t110looo0 1 [t]r[cFe-o
Elsic Set CF "1 1100001 |11 |[cF 1
5lcma Complemenl AC rrrofr o1 |AC &S
= {INC fncremem ACG DOOQ Q|1 Y1 0|t} |AC=ACI+Y
DEC Decriement AC OOOQOR [T 1 v v 11 ]|AC—IACH—F
Aotate AL lehr ACo—(CF), ACH
RaL through CF o000
TAE Trenster AC 10 E 0000
o< | XAE Exchange AC with E |]O O O @
§ INM Increment M go010
DEM Decremenl M a0 0
IZE| SMBbit | Set M dala bt G000
! .
2
55 AMB b |Reser M data bu lo 0 1 ©
Adds &C ghd M{DP) In bl d
4D Add M 10 AC 01 1o e s e OFY In pinary Bnd Bats) g e
fas AC pnd MIOP) with CF In biner
ADC Add M 10 AC withCF [0 0 1 0 _;‘fqﬁgm ord MIOP) wit S PN
&+
Decimal adjust AC
DAA n addinon ! e § o AC, zF
g DAS Decimat adjust AC ' Adds 10 to AC, IF
] n subtracrion
§ Topicaliy exciusive-Ors AC and M{DP)
E|EXL Exclusive or M 10 AC| 1 and gaty ita logical excluslve sum In ZF
3 AC.
© — o Logically Ands AC and M{DP) Bnd sots
i AND And M 1o AC Ac—{a j?(M(DF)] it logical product In AC, ¥
E T
-] A
o O M 1o AC 1 [AcEBBIVIMEPD | TSNP AL AR et | g
s Ewy Compares AC with M{DP), and sats or
5 cM Compare AC VT PMIOPIIHACHY | copete CF and ZF pocorting to the | ZF CF
= result,
g Comparison result | CF 2F
(MDFD >iact | © 0
(M{DP)) =¢acC) 1 1
(M{DPY) <t AC) t 3]
Cr dara Iylzbitpg FIAC)+ 1 Compares AC with immediate date | ZF CF
131211%), and sets or resets CF and
2F according to tha result.
Comparison reault | CF iF
Iyla i lg>{ACHE © 0
bylgh 1 =(ACH] 1 [
tylgtigIACIH]{ 1 0
{DPI Mgzl 1g Compareas DPL with Immadiate data 2F
13l 2t lg 13%21110-
aiabetg |t | lac=15121010 Load Immediate data 13l2l1lg Into AC, 2F .t
$ oo o |1 |MDP)—(ac) Stora AC to M{DP),
"';g,‘ oooi || ]ag—=(miorh Load M{DP) Into AC. IF
S1= : — Trcharoes Whathar of ol T T |
3 Exchange  AG wiih M o MpMiMo[ 1 |2 [{ac)=tmioen A T e S o0
= ihen modily” OPw OPy = (DPy)VY {DPH) and Immediate data OMzM Mg and | 2F Sring oe-
_E ’ ) m"éqgin: data. 0 Mz M Ma lI;\nll rlvroplla'cmes DPH with the logloal a;;md:vul and
Elx Exchange AC withM [1 01 0 Jo 0 0 0 |1 |2 Hac)= (MIOPY) Exchanges the contents of AC end ViTectod Horeh on
& T M(DP). 2F tha DPH conlent st
‘ Iomtruction e ant
2 etion I ox
B % Enchange AC withM |1 1 1 1 |1 1 1 0 |1 |2 |{aci=(MiDP)) Exchanges tha contents of AC end Wnather of ot IF b
E Ihen intrement DPy OPL—{DP)+1 M{DP} angd then Increments DPL by 1, F .‘.’.L'f,':: .,.‘,.,...,::
XD Exchangs AC withM |1 1 1 1 |1 1 v 1 |y |2 [{ac)=(MIDP}) Exchanges the contents of AC snd Wnather o¢ nal IF Iy
then deciement DPy pPL—{DP.)—1 M(DP) and then decrements DP by 1. zF .','.:°?§:: —
— Replaces the PC low-order 8 bits with
AT BL Aead table dald hom|O YV 1 O |O O 1 1 |1 |2 |AC E~—ROM E and AC, and than loads the contents
program RAOM {PCh.E.AT) | of tho ROM uddress specitiod by the
naw PC contants bnto AC and E,
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100
Y Da

Operatlon Code

= 3 Aftected
§§ Mnamonl¢ g‘ © Operatlons Operating Description 5TS Remarks
B3| D1 Do D5 0a D302 01 05 |5 | & Hagis)
LDZ dats|Load DPuwith Zeoand|1 O O O Jislzi1 10 M |1 {DPu—D Loads tero and immediate data 131211
§ DPL wih immedial e DPL~1312 1110 o Into DPH and DP, respectively,
2 dals rospeclively
]
§ LHi data |Load PPu with 01 0O {xizlstg V|V |DPr~1lalzlslg Loags lmmediate data i3izil
- |immadisie data : PH- i
[
5 IND Inciamant DPL 11 111 0 [y [1|OPL = (DR Incraments DP( content bj
g_ DED Dacrement DPy 1T 1101 11 ¢ {1 |1 |DPL~|DP}—1
=] TAL Transler AC 1o DRy |1 1 1 I |1 | DR —(AQ)
[
o=l TLA Transter DPL Lo AC 1110 V|1 |AC=(DPL}
XAH Exchange ACwih Py |00 1 O |1 [{ACY = {DPu)
E XAl Exchangs AC with
g XAD woiking tegisier bAI |1 1 1 O NI E(bAO) pister bagik
i XA 1110 1 {1 |tach S (bAr) Note thg,r bits Ly end tg
= xaz 1110 V1 [tach = (bA2) o
§[ xa3 F11 0 V(1 [caC ={(bA3) Kl
E] Exgh The €
HERD Exthanga DPx with ToeoIFI wor
€| xHo working rogusies bHa 1111 1 | v | (0P ={bHD) ﬂl!'&’ hb'"‘k
£ xm 111 e o
g XLa Exchange DPL with []
$| xwo workng regiter bla |1 1 1 1 Joidi0 o |1 |1 f(OPLI=(bLO)
-i XL Ve 1 oo o | 1 froPu S(bL)
£|sRBa Sat Ragiater t1 ooy ot |r]rer « oo glven by the:50
g Bank Address o regle w,r pank
SFB I} 1 101 1 ociflsd flag dn feglster
30| Ser f1ag D1t c10 B1B2By By : dy ml“tgd,’ Nﬁtg ster
g i BaBz {Bgls used to
£ ly the I'laos.
8
S| AFe f1ag| Resat 11ag but [ 1 [Bamze 1 escts h conallied fiag in roginter Flaps 8re
I3 ¢ ab oo 3828180 bank b (nlr‘f:dy 'selggeg) o mar | ZF forided Inta
mmediate date’ B3B2B1B0 Is used to oF e OFD
g specify the Nags: OF 4 to OFT,
£ IF11,3FI2ea
2 zr'?iw;:":}'
= resat depends
5 on iha cone
tent of the
12 4-blt group
£ Lehlst
mg palongs.
: ‘es program Jump 1o the addresa W axsculed Immedi-
AMP addr | Jump 1 (he cutrent 10 1 1 0 sp%tlflud by PC11 for Inverted puslp allac na At
bank PrPePyPy ] %ndImmedlatndltaPloPs"aF‘TPePSP4”3 Eucrant. bank vala
2P 1Po. e Tt
JPEA Jump In the currant|l Replaces lower- order A bits of PC
with E snd AC and then jumps 10 the
page modihied by E address specifled by the naw PC
g and AC coentant.
§ CZP addr | Call subrouting «n 1he ~ Calla » subroutine in page 0 of bank
3 1610 page PGiires £Crlo0— 0 0.
£ PO;g.g‘-l?) P:P1Pa
% CAL adar | Call subroutine in (e § STA K- (PGl 2 Calls a subroutine In bank O.
To bank ] ECI;mn'-CGPmPlPIPT
g . Y PgPs Py PIP PPy
B e Returns to maln routing from & sub-
HL PC + (STACK} fouting,
H LU PC ~(STACK) Returns to mulin roul.llne from an in- 2F CF
z CF ZF —CSE 2SF terrupt sarvicing routlne,

Pen PG}
aP(DP)

Specitles new RCM banks of pseudo
poris.

RBF —lilo

Specities working reglster and fag
banks.

0 0 Ihlo

[X]

PCrieo »~ P21 PaPsPa

Makes proPrum branch to a spec]iied

The mnamonic will|

.

Branch Instruetionss

PaP1PI PO FapPaPap lﬁdem ’ ."5; Do r (o (BT Bt o ha
3 1Fg on Lhal
f W ACI=1 L }J:Emedlatn dutf P thﬁei‘s::n’ FzPJ.Po ;:I‘:lllo.!o‘lmmndulu
! tll'-io Aném Idlate d.utn LILD used to
:poc
: 0 0tilg|2}2|PCrwo—PrPePsPa ;"n"‘” 9[09{"'"":;":‘0&“’ I Weﬂ”'ﬁﬂ :;‘:n;?:\:ala"zlll;
pi I C bit
‘%’P“ PsPa|PaP2P1Po PaPzP1Po In?medlato éafa mrsPa%#achP f.'.‘.‘\..'?‘.?."‘g'r"ﬁ..‘.".‘
3 a Al = sad Lo { k301 B Rir medlate dalm ¢itg.
llrv:molete dal u tito used to specily
011 1o Ut |2 [2[PCreo— PrPapsPa [ R "q’““fr‘:.'“..':;':é“" o el 12, mreanks it
M
PrPaPyPulPaP2PI Po PaP2Py Py | Had Imggt'; aPeItdalt‘ E"F'PquFJPzHPo ;ﬁ:."’:f"."»'.’&'.'.w:"ﬂ
= B us o
i [MlDF.l "d] ! 'mot .r mm.glfne uata l1to used‘to
Mt adan| 001 1{0 1titg|2|2|PCroomPrPsPsPa “5},"," "g" U ":.:.',“‘;‘aég ,W"g’,‘_‘ l. et
It 1]
Pi:PsPsP4| P3P2 P Po PIP2Pi Po fhuumanimoda'r" P5P4F‘ P|Po e watus oln m-
d(MIDP Lt tgud=0 | s o iooc Jornsse } nediate caln L1D.
nnuth'a,r IrTom: rta ﬂl'.l L1t) usen
spoci
BP1 adai | Branch on Porl bil Q1P 1 1 |y Oty |2]|2]|PCa—=FrPePsPs r!.dk- pioqnm Dranch m' 3 l"'id [tha mnomonic wilt
“} or puudo Furt jchanga iom BPG Lo|
PrPe Py PalPaPzP I Po PyP:P1Po F ] Ingt BF3 Gaponging on trs|
HIP(OPL itg)) =1 Immnaa:ndﬁa 3: 4Pidz°P| RY uﬂ:lllrlrllo.lmmmno
or(GP(OR o)) =1 | [Emedlate-aate hipdels
BNP1 addi| Bianch on o Porl bt [0 O 1 1 |1 0 (11 |2 [2 |PCruo—PiPPsPy :"Ju?}i.’.”‘ rﬂ""PF;}"‘" . 'a?o"li"g e
PrPaPs Pa|PIPI P PO ) P3P2PFo o] bit W rﬁ‘: Lot bl;o Fhat Bred depanding on
H(PIDPL t116)) =0 med 'lm P“Jadar,,}ﬂﬂ'? mediete GRLA TiLg
or (QP{DP,1110)) =10 immodlpo dl(l l|lo usad to specify
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3 Oparation Code Aftocted
g Mnamonlc g 4 Oparation Oparating Description STS Remarks
'ég 0;D0504 D300, Dpf & 5 fing(s}
8C addr  |Branch on CF 001V |1 11 0]2]|2|PCroo—P;PgPsPy ad-dr%assprlogrm bra"chrto a spo&Fflod
P;PsP3P4|PyP,P P3P Wotn that Immoalate data PP
1PsP5P4|PyP2P Py ' CF-=3I 2PiPo ﬁp.,p}p’zp.ﬁ'o ITLTn:dal:sD:chyEdg_m
BNC addr | Branch on no CF 0O |1 11 1 ]|2]2]|PCres=PrPsPsPy .d”‘” progran brmch to & m. g
P;PgPsPy|P3PP P P3P2P P lmmadla\e;uaa
g PreTsta a2t e W CF=10 it PJPsbquPaszPhS()lluudto
:é BZ add: Branch on ZF 011 1)1 11 0]|2]|2[PChot+PyPgPsPy andndlf_%n“pr'ugrum branch t:i"“fm rlal.
PrPgPsPy|PyP2 PP PyP2 PP . Nots lmmﬂdll'ﬁith‘l
5 rHeFsFal FaF2Fr Fo ( ZF=JI LA 5}9594?392” o s usqg te' spectt
§lBnzadsr | Branch onno 2ZF 00 1 1|1 11 0(2[2[PCruo—P:PgPsPy ydd';g-,_nqga?hg bfg,:'wngv, fPegh's
H P1PsPyPa|PIP2P1Pp PP PPy oo hish }% Immadlat.
I ZFmQ PJ '8 5P4P:| 2P1 _|; usad to
BFnaddr | Branch on flag bl 1 1.0 1 fnanangng/2)]2|PCren—PyPsPsPy monle
PyPsPsPy PP P Pq P3P PPy S@u%’é’&r’s‘
I LFn=1 BC rding to
values of
BNZ addi | Branch on no llag bi V0O V[nynznyngl 2] 2] PCrea—P1PgPsPy T'!'\u mnemonic
1PgPsPy PaP2P Py PP Py Py aﬁlﬁf&é _rrﬂ?"m
I bFpm O ﬁha vilues ol
L Input port o AC |0 0 0O O| Y 1 O O]1}1]AC—[P(DPL))
[GP{DP}] ;
E{op Output AC 1o port [0 1 4 0|0 0 0 1}1
:
E-.wah' 5 bi 0000|011 BB wl"dn
- il et porl  bil 18yl 1 cliled L 11 executed,
3 Tobyd oo T T
H ;ily the desl 6 ragl ter wil
2 stroyed.
'é RPE bil | Reset port  bil [ gec fiad blt thf t | 2ZF it
. b por oxecuted,
or N
? dlﬂe oata‘b\B 7] g g‘l‘ et
reglster wl
8 destroyed.
SCTL bit | Ser control 1 it ol
' il i reqiter Jj;g laér'?lendlv?dun tln?en!ﬂgt c:nn;l;rtla * 2
- or astar Interrupt enable
7 Ia 2 Bt is u‘nlad' 1] enll’!l:c‘ﬁ' uﬁg
g |lrzd| Q Y
% | RCTL bit | Resel ] ! 11l
51 ROTL b [Reser” convor oo e R
§ { or lho mlster Int; errf Dt unr?blo
E g tha At
- zB|B? is uuua tu spuclfr the
¥ Oeslred bil
& HALT Hal Ptaces tha chip in tha standby mode.
NOP No  operation The CPUruns Idi& For one machine

cycle.
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IOn the LC65404A user mask option code specification]

Overview

The user mask option data for the LCB5404A should be stored to an EPROM as well as program code and then
sent to Sanyo. £,
With the Sanyo cross assembler for the LCB5404A, the user is allowed to s
conversation mode and the user option data can be set in an EPROM propefly:
If the Sanyo cross assembler is not used, the option code should be specifigd in
(this corresponds to the format of the cross assembler):

EPROM address map

0000H N

area (4 )pi}tes)

Option code area

NN shouio be firiad with oo,
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Contents of User option codes

2 20
ooow [ | [ | ool | ]

T T C

« Main clock osciilation optios

‘(unselectable)

27

- Port A output type

00 Nch open drain output
01  Pull-up MOS output
10
11

No assigned (unselectable)

Pe2 | P81 | PBO |

- Port B output type
poo 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
10041 [ Pc3 | pC2 | pet ] PCn |
\

I

l - Port C output type

00
01
10
11

27 20
1005+ | PO3 | PO2 [ PDI [ PDO |
\ /

27 20
1006H {o]ofofofo]o]o]o]

These bits should always be sef

27
PF3 | PF2

1007H |

[N

F output type
00 Nch open drain output
01 Pull-up MOS output

1? lNot 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.

oy ,

! « Port K output type

oo Pch open drain output

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

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

27 .20

1000H [ PLa | PL2 | pLt | PLO |
h | ’ « Port L output type 4
00 Pch open drain oupput
01 Mot assighed (un

27 2
100eH [ Pm3 [ PM2 | PM1 | PMo |

;

| - Port M output typ

27 20
100FH [ PNa ] pre [ Pt | PO |

| |

i

th open drain cutput
"Not assigned (unselectable)
Pull-down resistor output
Not assigned (unselectable)

&

h output type

00 Pch open drain output

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

« Port P output type e

00 Pch open drain output

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

+ The user application programs for the LC654044A should be developed with the following considerations in

mind.

ltem

Functions

Con abngtion

System clock
mode

The LCE5404A allows the user to select the desired system clock
source from the followlng three by software.

@ Main clock 1/1 mode (Teyc= 0.95 ps)

@ Main clock 1/2 mode {Tcyc = 1.90 us)

@ Main clock 1/32 mode (Tcye = 30.6 ws)

(Note) Main clock = 4,19MHz

System clock

The desired system clock mode can be selected by wrlting data to

c | switching the clock mode flag (CMF: 2 bits) of the system clock contro ! Use
2 register as shown below: In clgek” oscilation has
] ized o fhat the MCSTP flag
& CMF System clock mode i
- 0 [Main clock 1/32 mode (at the reset)
8 1 |Main clock 1/1_mode Sysk
Q 2 Main clock 1/2 mode witéhed to he deslred mode in 64 cycles
E 3 |Unusable /tMOSC, Max.) after the CMF flag is
o et properly. If the user wants the
& CB54044 to enter a standby mode after
the sysj:em clock switching, the above
swl' tﬂng time period should be kept in
nyn& That is, the user should execute
Ahe" HALT Instructlon after the switching
*time elapses.
Main clock The main clock oscillation should be startsd by Be sure not Lo set the MCSTP to "' If
control flag of the system clock contrpl reglste it is set to '1', the main clock
{oscillation reset), oscillation will stop. As a result, the
stop/start) microcomputer wllf operate abnormally.
HALT mode <Start> » If the HALT mode needs to be released
start/release The HALT mode will be sta ol based on the PBI/START pin level {"H') or
with the SLPF flag of thi the interrupt refease signal, the WG2 or
Note that the instructhn . WG3 flag must be set prior to the execu-
tlon If one of the fo dwfng co tion of the HALT Instruction,
<Release»
(1) Reset
5 -
B
S
[I'S
2| HOLD mode » Execute one NOP Instruction before
2| start/release issulng the HALT instruction to place the
g microcomputer In the HOLD mode.

= If the HOLD mode needs to be released
based on the PBI/START pin level, it
should be confirmed that the WG1 flag is
set and the actlve oscillation clock
{either main clock x 1/128) is used as
the time base source clock prlor to
the eéxecution of the HALT
Instruction,

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

Item

Functions

Consideration

Watchdog reset
(only in case when
the optional
walchdog function
has been selected)

The watchdog reset functlon uses the time base timer to allow
program wpset and watchdog reset,

» The routine must be included In the user
bﬁgm In order to reset the
thin & sertain fixed time
| fime base, tHT\re,r averflow cycle).
: sure’ not “tg, overlap the

reset the TBF Im-
executing the HALT
¢ @ set the time base
e flag (TBEN) and the HALT
lease enabie flag (WG3: reiease due to
the lntei‘rupt) before executing the HALT
instr ctlan

Interrupt function

osflag Is reset after Interrupt process-
‘Ing terminates. In resetting a certain
flag, lssue 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 » Five flags are provided to control the fhy
Enable flag on one-to-one basis. To enable a certal
{control corresponding Interrupt enable flag muét be set.
register: purpose, the SCTLO to SCTLY Instruc; 0% can be used. No
5 bits) multiple flag bits cannot be accesse 3

« All the interrupt enable flags afe re

reset.

laterrupt - Five Interrupt request flags
request
flag

» Notg ’:ghat any bit

to the port by the E
nds t "’tt;é flag blt to

cannot be set. Tm-. déta bif;

interrupt

No flag Is reset after interrupt process-
ing terminates. Every time when a certain
Interrupt processing s performed, be
sure to reset the flag that corresponds
1o the Interrupt source. Note that Hf the
Interrupt request flag needs to be reset,
It should be conflrmed 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 HOLD 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 LCB5404A should be evaluated on the evaluation chip (LCB5999 or
LCB5PG20X/40X) with the following considerations in mind.

EY It Function
[TR~ em
== Production chip EVA chip
RAM capacity | RAM capacity of The desired RAM capacity can
256 x 4 bits be selected by using the RC
and RC2 pins.
B | Stack levels | 8 levels The desired stack level can | &
,5 be set by the STC pin,
3
é Qutput type of | Pch high-voltage withstand The circuit type of ports C
o lports C and D| input/output and D can be set to the/Pch
@ high-voltage w
input/output or,
medium-voltage
Oscillation Cennect the desired oscil- [EVA\&': ip board) Set the jumper switch
circuit S| lator with pins OSC1 and progerl”y in accordance with the pro-
oscea. du::tien chip option setting. [simula-
o chip] Connect the same oscillation
that of the production chip to pins
SC1, OSC2,
Output level 4-bit simultaneous seldbot. Set the CHL and DHL pins properly in
of ports € and 1A accordance with the production chip
D at the reset option setting.
Watchdog reset Set the WDC pin properly in accordance
function with the production chip option sett-
- ing.
] s ——
+ | AC zerocross ; Q’zero cross detection | Set the ACZ/INTO pin properly in
5§ | detection ) it can be Internally | accordance with the production chip
* | circuit agtivated by the ACZ/INTO| option setting.
8| Port output t |“No pull-up resistor output | [EVA chip board] Connect the 10kohm of
o type: PU and can be selected. All the port | external resistor to the target port.
oD pins are set to the Nech OD | [Simulation chip] Connect a resistor to
output type. the target port of the user application
board.

PU resistor Since thls is a reslistor [ On the production chip, only the
externally added, the Im- | |eakage current flows into the Pch Tr.
pedance level remains un- | at the 'L' output. However, please
changed at the 'L' level| note that the current flow continues
output. through the pull-upresistor on the EVA

chip.
The ouEpé type of each port | No pull-down resistor can be | [EVA chip board] Connect the 100kohm of
pin e”a be set to the OD or | selected. All the port pins | external resistor to the target port.
POy (pn & single-bit manipu- | are set to the Pch OD output | [Simulation chip] Connect the external
”#aiwn basis). type. resistor to the target port of the user
\, application board. Note that the user
application board should have its own
load power supply.

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

ER Function ) .
s5 Item Consideration
=* Production Chip EVA Chlp
Main clock [Crystal oscillation] and|[Crystal esclllation] and
oscillation [Ceramic oscillation] If the | [Ceramicoscillatlon] The EVA
§ | constant guaranteed constant listed In | chip differs from the pro-
'ﬁ this catalog is used, the | duction chip in oscillation
= standard oscillatlon fre- | circuit design and character-
g quency is produced. istics. In addition, the

oscillation may be unstable
due to wire capacitance.

Oscillation The oscillation frequency | The EVA chip differs from the,
frequencies of | characteristics are shown in | production chip in circuif
main ¢lock this catalog. design and characteristics,

Operation The current characteristics | The EVA chip differ frgfm the
current and are shown In this catalog. production chip § i
Standby cur- design and char

irmed in the manner as

3 rent vanuval, Be sure to check
2
g
L
5
f) Operating The operating power supply Thgig A chip should operate in the
= | power supply | voltage range is shown in q;é‘*e; ating power supply voltage range of
2 | voltage this catalog. D=5V 5%. The operating voltage
S Fange of the EPROM and other
ﬂ LSls should not be exceeded. This means
that the functions in the entire aper-
ating range of the production chip
cannot be evaluated,
Operating The operating am dtémperatuse range:| The operating temperature range of the
ambient temperature is shown igi thi JC | EVA chlp and the simulation chip should

temperature | catalog. be from 10°C to 40 'C.

es of ROM can be | It should be confirmed that the ap-
] "_;a‘ﬂded to the chip. | plication program size is less than 4K |
JKAP, BANK + JMP and | bytes.

ROM capacity
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or cgﬁgﬁhed herein are intended for use in surgical implants, fife-support systems,
nt, nuclas’ power control systems, vehicles, disaster/crime-prevention equipment and
of which may directly or indirectly cause injury, death or property loss.

products described or contained herein for an above-mentioned use shall:

sibifity and indemnify and defend SANYQ ELECTRIC CO., LTD, its affiliates,
d distributors and all their officers and employees, jointly and severally, against any
and Itigation and all damages, cost and expenses associated with such use:

any responsibility for any fault or negligence which may be cited in any such claim or
SANYO ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
fficers and employees jointly or severally.

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