Ordering number:EN 2156B l

CMOS Lsl

No. 21568 | LC6554D,6554H

4K-Byte ROM-Contained Single-Chip 4-Bit Microcomputers
W|thELT LED Drivers

The L.C6654D/H have 57 pins for ports — 28 pins for 7 input/output common” pbrts,
8 pins for 2 input ports. The LC6554D/H have specific ports that are used“{tQ provgge :
B-bit serial input/output function and burst pulse output function. Each Qf the 289

i:nput[output common
max, ahd each of the 21

output driver can be used as general purpose high-current driver as weTIﬁs flug
be also widely used in applications where no fluorescent dlsplay is prawded

® 1instructian set with BO instructions {Common to the LEBS00 seri
® On-chip 4096-byte ROM, 1024-bit RAM . ’
® Instruction cycle time: 2,85 ps (D version, Vpp = é’_vé b.BV)

1/0 ports: 67 pins in all
Input ports 8 pins
Input/output common ports 28 pins: .
Output ports '

Output level during reset:
® |nterrupt function
Timer interrupt 1

Burst pulse (64 x cyc;l,(e _;n:ne
Oscillator o ption

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
TOKYQ OFFICE.Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYOQ, 110 JAPAN

N248TA/6136KI, TS No. 2156-1/26



LC6554D, 6554H

Pin Assignment
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Pz
Phy
PMo
PL3
PLz
PL1

PLo
PKa
PKz
PK1
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0SC1, 05C2
PAG-3
PBo0-3
PCo-3
POD-3
PEg-3
PFo-3
PGo-3
Plg-3
PJo-3
PKo-3
PLo-3
PMg-3
PNo-3
PO0-3
PPy

: C, R, or ceramic resonator oscillator for OSC
: Port for input only Ap-3

: Port for input only Bo-3
. Inputfoutput common port Cg-3

Do-3

Vith high-
voltage output
driver

ons 3071-De4IC
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i AU IUoUTuoooUgU oo oo u T oono p.l__
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LC6554D, 6654H

System Block Diagram

PAcs [C2)
PBo-3 [:>

Port A

Port B

1

PCo-3 <:>

Port C

PDo-s c::)

Fort D

PEo-3 (t:y

Port £

PFo-3

Port &

S0 Qw——ry
4bit /Bbit

Serial
shift

T U I T

RAM oy o
{2564}

E--F-w:--vaé- STACK1
‘/T A STACK?2
STACK3
STACK 4
5 op STACKS
- - STACKS
2 STACK?
STACKS

‘\/,

E AC

Serial Sarial

mode
ragister

mode
regisler

regsier

-—

4bit

Serial
shift

register

St od—uo->
f8bit.

4

SCK O=—

7 #PNo-3

POo-3

STS
ROM
PC

INT

IR

i. DEC
CF, CSF
ZF, Z5F
EXTF
TMF

{Note) SI' SO,

CK,IN

: Common to PFp to PF3

Status register

Program memaory

Program counter

Interrupt control
Instruction register
Instruction decoder

Carry flag, carry save flag
Zero flag, zero save flag
External interrupt request
internal interrupt request
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LC6554D, 6554H

Development Support Tools
The following are available to support the program development for the LC6554.

{1} User's Manual
*| CB554 Series User's Manual’’ No. E21B {lIssued in December, 1987)
(2) Development Too!l Manual ;
For the EVA-410 system, refer to the description of Development support tool in LC855 “§
For the EVA-B00 system, refer to “EVA-B00 - LCB554 Series Development Tool Maprual”.
(3) Development Tools :
1) For program development (EVA-410 system)
i. {SDS-410) system
ii. CP/MB80 base cross assembler: (LC65564, COM)
iii. Evaluation kit {(EVA-410C})
jv. Target board {EVA-TB6520/22/54/43/46), evaluation dhip (LC
2) For program evaluation '
i. Piggyback {LCBBPGE4)

ies User’s Manual®'.

Note. For notes for program evaluation, do not fail to refer to
the LC6554" in ’LCB5b64 Series User’s Manual ™.

EPROM {2732 or 2764)

o EVA-410
>
I} fa)
oNT
E;EF’HOM FAP-40-0352

LC6595

To application system
NFP-50A-0112

Piggyback
{LCB5PG54)

. 0.636mm pitch
nano flex cable

Reed-Write adaptor for 2764
(632T7764)

N~ Dipsas

Target Board
{EVA-TB6520/22/54/43/46)

No. 2156-4/26



LCB554D, 6554H

(3} For program development {EVA-BO0O system)
i. MBC-885/995 (IBM PC/XT, IBM PC-AT compatible) system and cross assembler
ii. Cross assembler .-.-- MS-DOS base cross assembler: (LC8554D. COM, LC6554H. COM}
iii, Evaluation chip: LC6595
iv. Emulator : EVA-800 control board and evaluation chip board

Appearance of Davelopment Support System

MBC-885/995

SAS-6401-2201

\—-DIP64S

Evaluation chip board
EVABQOD-TB-6554

a’ general term for emulator. A suffix (A, B, ...} is added at the end of EVA-B00 as
proved to be a newer version. Do not use the EVA-800 with no suffix added.

No. 2166-5/26



LC6554D, 6554H

Pin Description

Single-bit set/reset (SPB, RPB
instructions) .
®PEQ: With burst pulse {64Teyce)
output function

Pin Name | Pins /O Functions Options During Reset
VDD 1 Power supply - -
Vgg 1 -
0sC1 1 Input ®Pin for externally connecting R,C (1) _ oLl
or a ceramic resonator for system | 12} 2-pin RC ©SC
clock generation (8) 2-pin ceramic
0sc2 1 Output ®For the external clock mode, the (4)
0SC2 pin is open.
PAg 4 Input ® tnput port AQ to 3
PA1 {Low-threshold input)
PA> 4-bit input (1P instruction)
PA3 Single-bit decision {BP, BNP
instructions) ;
PBp 4 Input ® |Input port Bg 1o 3
PB1 {Low-threshold input}
PB2 4-bit input {1P instruction) —
PB3 Single-bit decision {
instructions)
PCp 4 | Input/output “{1) Open drain type *"H" putput
PCq output
PCp {2} With pull-up el gutput
PC3 resistance (Option-
(3) Output during reset: | selectable)
a Hl'!
{4) Output during reset:
ap
(" 'L"¥ during reset ® (1), (2):
e'specified’by option. Specified bit by bit.
> e (3), (4):
Specified in a group
of 4 bits.
Same as for the PCQ 1o 3.| Same as for the
the PCqo 1o 3.
functions, options are the
séme as for the PCo 1o 3.
Input/output common port Egto | (1) Open drain type ®"'H" gutput
3 output (Qutput Nch
4-bit input (IP instruction) {2} With pull-up transistor
4-bit output {OP instruction) resistance OFF}
Single-bit decision (BP, BNP {1}, (2): Specified bit by
instructions) bit.

Continued on next page.
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LC6554D, 6554H

Continued from preceding page

output
{2) With pull-down
resistance
e {1}, {2}
Specified bit by bit,

Pin Name | Pins /0 Functions Options During Reset
PFqo/SI 4 |Input/output | ®Input/output port Fq to 3 Same as for the'PEQ tg 3.| Same as for the
PF1/50 The functions, options are the .| PEgto 3
PF5/SCK same as for the PEQ to 3. However, i
PF3/INT no burst pulse output function is ‘

provided,

®PFq 10 3: Also used for serial
interface, INT input. Program-
selectable.
®4-bits/B bits of serial input/output:

Program-selectable

Sl: Serial input port

S0: Serial output port

SCK: Serial clock input/output

TNT: Interrupt request input
PG 4 |[Input/output | ®Input/output commeon port Gg' 3.| Same as for the
PGq 3 P PEg to 3.
PGo The functions, options are the
PG3 same as for the PEp ¢o '
Plg 4 |Input/output .| Same as for the
Pl PGQ to 3.
Plo
Pi3
Pdp 4 |lInput/output .| Same as for the
PJ1 ' PGo 10 3.

{1} Open drain type “L* output

{Output Pch
transistor OFF)

The fgﬁéﬁons, options are the
samg as for the PKg 1o 3.

Same as for the PKg 1o 3.

Same as for the
PKD 10 3.

tput port Mg o 3 (Digit driver
utput)

The functions, options are the
same as for the PKQ t0 3.

Same as for the PKp o 3.

Same as for the
PKo to 3-

#0utput port Ng 1o 3 (Digit driver
output)
The functions, options are the
same as for the PKg 10 3.

Same as for the Pko to 3.

Same as for the
PKg to 3-

Continued on next page.
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LC6554D, 6554H

Continued from preceding page

Pin Name | Pins 1/0 Functions Options During Reset
POg 4 Output eDutput port OQ 1o 3 (Digit driver | Same as for the PKp to 3. Same as for the
POy output) ;

PO2 The functions, options are the

PO3 same as for the PKp ¢o 3.

PPQ 1 Output ®Output port Pg (Digit driver
output)

The functions, options are the
same as for the PKQ 1o 3.
This port consists of a single bit.

®System reset input
® For power-up reset, C is connect-
ed externally.

®For reset restart, “'L"” level is
applied for 4 clock cycles or
more.

)
m
7]
-

Input

TEST 1 Input e[ S| test pin
Normally connected to V;

Vp 1 — e®Power supply pin forf
resistance

Oscillator Circuit Option

Option Name Conditions, etc,

1. External ® Input: Schmitt type.

e Input: Schmitt type.

"| Ceramic
resonator 0502

c2 R

No.2156-8/26



LC6554D, 655644

Predivider Option

Option Name Circuit Conditions, etc.

1. No predivider ® Applicable to all of 3°08C options.
® The OSC frequencw, external clock
do not exceed 14«114 kHz.*
(LC6554D)

Timing
generator
®
—
=3
(2]
o)
|2}
(9]
=
(1]
)
%
)
=

do not exceed
{LCB5B4H )

0SC circuit

2. 1/3 predivider

- . fosc
n ‘5 |fosc a =]
[ e
‘3 1/3pre| | E5
1) divider Eg
n 8 [=g-3

3. 1/4 predivider

OSC circuit

. Rg?gf to Table of OSC, Predivider
Option (Table 2).

’g-f the following two output levels may be selected in a group of 4 bits

Conditions, etc.

All of 4 bits of ports C, D

reset: "L level All of 4 bits of ports C, D

No. 2156-9/26



LC6554D, 6554H

Options of Port Output Configuration

For each input/output common port, either of the following two 6utput configurations may be selected by option

{bitwise}.

Option Name

Circuit

Applicable !’04;13

1. Open drain type
output

Ports C, D, E, F, G:—i'

2, Output with
putl-up
resistance

3. Output with
pull-down
resistance

No.2156-10/26



LC6554D, 6554H

LC6554D

1. Absolute Maximum Ratings/Ta=25"C, Vgg=0V

Maximum Supply Voltage  Vpp max
Output Voltage Vou1)
Voi2)
input Voltage Vi)
Vii2)
Vi3
Vi)
Input/Output Voltage Vioi)
V10(2)
Peak Qutput Current loP(1)
10P(2)
|0P(3) ,
Average Output Current 10A(1) Per pin over the pe

&
&

100 ms

l0A(2)
10A(3)
Zlpat1)

Zloa(2)

Allowable Power Dissipation Pqﬁ-i’];a'x(ﬂ
Pd #nax{2)
Operating Temperature TO :

Storage Temperature

2. Allowable Operating Conditio
Operating Supply Voltage
Standby Supply \{6];593
’H’"-Level InputVoltage

§

tput Nch Tr OFF

Output Nch Tr OFF

Output Nch Tr OFF

Qutput Nch Tr OFF

External clock mode
Fig. 8

VIH(B)

VIH{9) Fig. 8

VDD _ —0.3 to +7.0
0sc2 ible up to voltage

“ generated
Port K to P DD—45ta Vpp+0.3

0SC1 {Note 1]

-2 to +1b
—10to O
—15t0 0
—30 to +50
—30 to +50
Port K, L, M —501c 0
PortN,OQ, P =50t 0
430
600
—-30 to +70
—b5 to +125
min typ max
VDb 4.0 55
VDD 1.8 55
PortA,Bpoip2 1.9 +13.5
Port of OD 0.7VDD +13.5
type
(Port C 1o J}
Portof PU  0.7Vpp VDD
type
{Port C to J)
INT, SCK, S1 0.8Vpp +13.5
of OD type
INT, SCK, Sl 0.8Vpp VDD
of PU type
RES 0.8Vpp vpD
0sC1 0.8VpD VoD
High Vt Vpp-0.5 +13.5
input circuit
of Port B3
Low Vt 05VpD +13.6
input circuit
of Port B3

mA

mA

mA’

mA

mA

mA

unit

< < <<

<< <

Continued on next page.
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LC6554D, 6554H

Continued from preceding page.
LC6554D

“L"-Leve! Input Voltage ViL(1)
ViL(2)
ViLi3)
ViL(4)
VIL(5)
VIL(B)
VIL(7)

External clock mode
Fig. 8

Operating Frequency
(Cycle Time}

fop
{(Tecye)

External Clock Conditions (When the external clock or 2-pin RCAQS‘}C opti

Frequency fext
Pulse Width textH, textL } Fig. 1
Rise/Fall Time textR, textF

Oscillation Guaranteed Constants
2-Pin RC Oscillation Cext
Rext
Ceramic Resonator Oscillation

Fig. 2
Fig. 2
Fig. 3

3. Electrical Characteristics/ Ta=—30 to +70°C, V§g=0V
"H"-Leve!l Input Current IIH(1)

“L'"-Level Input Current

“H"-Level Oug

loH=—10mA

lpL=10mA

loL.=2mA, When Ig|_ of
each port is 2mA or less
Output Pch Tr OFF

Vp=-35V
Qutput open
Output OF FLgakage IOFF(1) Output Pch Tr OFF
Current VouT=vVDD
IOFF(2) Output Pch Tr OFF
VouTt=Vpp—40v
Hysteresis Voltage VHYS

Part A, Bgto 2
PortCtoJ

INT, SCK, SI
TEST

sC1, osc
0sC1, g5C2

220+5%
6.8+1%

42

1444
{2.77)

See Table 1.
min typ max
+5.0
Port A, B
05C1 +1.0

Port of OD type —1.0

{Port C to J)

Port A, B

Port of PU type —1.3 —0.36
(Port C to J)
RES

0sC1

-45
-1.0

=10

Port of

PU type
{Port C to J)
PortK,L Vpp-18
PortMto Vpp-—-1.8
P

PortC to J

PortCto J

Vpp—1.2

Port of PD type
{Port K to P)

Port of OD type

{Port K to P}

Port of OD type —30
{Port K to P}

RES, INT, SCK, St,
OSC1 of Schmitt type
(Note 5)

0.1Vpp

1.5
0.5

+30

kHz
{Hs)

ns
ns

k$2

unit
HA

MHA

HA

mA

HA
HA

HA

uA

Continued on next page.
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L.C6554D, 6554H

Continued from preceding page.

min  typ max unt

Current Dissipation Operation mode, OQutput Nch Tr, Pch Tr OFF, Port=Vpp
2-Pin RC Oscillation Mode Ippop(1) Fig. 2 fogc=700kHZ(TYP) Vpp
Ceramic Resonator Ippop(2) Fig. 3 4MHz, 1/3 predivider Vpp
Oscillation Mode Ippop(3) Fig. 3 4MHz, 1/4 predivider Vpp

IDDOP(4) Fig. 3 3MHz, 1/3 predivider Vpp

ippop(s} Fig. 3 3MHz, 1/4 predivider Vpp

ippopie) Fig. 3 400KHz VDD

Ippop(7) Fig. 3 BOOKHz® VDD
External Clock Mode IppOP(8) 3B4kHz to 1444kHz, ’

1/1 predivider
1152kHz to 4330kHz,
1/3 predivider
1636kHz to 4330kHz,
1/4 predivider
Standby Mode IDDSt Vpp=5.5V
Output Nch Tr OFF
Output Pch Tr OFF
Port=Vpp

0.05 10 pA

Oscillation Characteristics
Ceramic Resonator Oscillation
Oscillation Frequency fcFosc
{(Note 4)

0SC1,08C2 392 400 408 kHz

" osct,0sC2 784 80O 816 kHz

1,08C2 2940 3000 3060 kHz

0SC1, 08C2 3920 4000 4080 kHz

Oscillation Stabilizing
Period

2-Pin RC Oscillation
Oscillation Frequency

10 ms

05C1, 05C2 48 700 1056 kHz

Port of PU type 14 k2
{Port C 1o J)

Port of PD type 50 200 kO
{Port K 10 P)

See Fig. 5.

Continued on next page.
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LC6554D, 6554H -

Continued from preceding page.

[cceszan)
min typ max unit
Pin Capacitance cp f=1MHz pF
QOther than pins to be
tested, VIN=VSS
Serial Clock
Input Clock Cycle Time tICKCY(1} Fig. 6 us

Output Clock Cycle Time tckey(2) Fig. 8

Input Clock tcKL(t) Fig. 6
"L**-.evel Pulse Width
Output Clock toKkL{2) Fig.6
“L"-Level Pulse Width
Input Clock tCKH{1) Fig.©
""H""-Level Pulse Width
Output Clock tcKkH(2) Fig. 6
“H"-Level Pulse Width
Serial Input
Data Setup Time ticK Specified for T of BEK,
Fig. 6
Data Hold Time oKl
Serial Qutput

Output Delay Time KO

Pulse Output
Period 1pCyY
“*H’"-Level Pulse Width tPH
“L""-Level Pulse Width

64xTcye “us
32xTeye £10%  ws
32xTeye 210% s

Note 1:
Note 2:
Note 3:
Note 4; ts & oscillatﬁ‘ﬁfg frequency. There is a tolerance of approximately 1% between the center
iiiic modeand the nominal value presented by the ceramic resonator supplier. For details,
ation fof the ceramic resonator.
Note the Sé,lmstt type when the OSC option Is the 2-pin RC OSC or external clock OSC,

Note: the Q P yersion on the board, do not dip it in solder.

No. 2156-14/26
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| 0se1 [05C2;

5

Wavefo

Fig. 1 External Clock"lﬁput

0SC1

{0l

A Ceramic

! l resonatorl

Fig. 3 Ceramic Resonator
Oscillation Circuit

Aoiver limit of
pberating VDo

Voo

I Cres (=0.1u4F)

Fig. 5 Reset Circuit

Stabilized oscillation

. et . Note 7: When the rise time of the power
. Fig 4. Osic.rflaftlon Stabilizing Period supply s O, the reset time becomes
¢ 10 ms to 100 ms at CRgg=0.1 uF. If
the rise time of the power supply is
long, the value of CRES must be in-
creased so that the reset time becomes
10 ms or greater.
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aMHz g ! 339%10‘0’/0 80OKHz C EEUDF;_LiUzé
CSA4.00MG (Muratal Rz 33pF0_Q10/6 CSBE00D c; 2 zzopFD;w/o
AMHz C1 | 33pF+10% 800K Ha Crw| 2200F10%
KBR4.OMS {Kyoceral (;2 33DFUJ—;;0% KBREOOH (Kyocsra) ~220pFE10%
s C1 | 33FE10% oo ﬁs;gfegé
CSAZ00MG {Murata) c;z SSDF;;D% CSBA0OP (Murata J300F 19"
SMHz C1 47pF £10% 400K H2 3303?";"1%0%
KBR3.0MS (Kyocera) (;2 47‘3?;0% <BRACOB 339%?—;10%

Load circuit '

BOpF

]

High Vt input circuft

The load conditions are the
same as in Fig. 6.

Fig. 7 Pulse Qutput Timing at Port PEg

2>

Y

CPU operation/stop control

Low Vt input circuit

Do

> Port input, OSC circuit control

Fig. 8 Port PB3 High Vt/Low Vt Input Circuit

No. 2156-16/26
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Table2 LC6554D

Table of Oscillation, Predivider Option {All selectable combinations are shown, Do not use any other combinations
than shown below.) " Vpp=4 to 55V

. . . Predivider Option
Circuit Configuration Frequency (Cycle Time)
Ceramic Resonator 400 kHz 1/1 (10 us)
Option
800 kHz 1/1 (5 ps)
1/3 (4 us)
3 MHz 1/4 (5.33 s)
1/3 (3 us)
4 MHz 1/4 {4 ps)
External Clock Option 38410 1444 kHz | 1/1 (104 102,77
or External Clock 115210 4330 kHz | 1/3 (10.4 to 2,7 7'ps)
Drive by RC OSC 1536 to 4330 kHz | 1/4 (10.4 10,870 ys)
Option &
External Clack Drive The external clock drive is imp";és.ibie. the e;f{a’i‘ﬁal ¢clock drive
%"58 %z:)rtr}gnﬂesonator specify the external clock aption or

RC OQSC Option .
s/tie predivider option,
as forthie external clock option.

D. quéﬁ’}te variation range of RC OSC frequency of the
tants ofily shown below.

Fig. 8 shows the RC oscillation charact
LC6554D, the following are guaranteed t

If any other constants than $pécified:
390 pF must be observed. (,S%_ef’Fig. g

frosc—Rext

This characterlstic curve is given for
reference only without guarantee.

voo=5 (V]
Ta=25(C)

"Rext [kQ ]

Fig. 8 RC Oscillation Frequency Data (Typ.)

No. 2186-17/26



LCB6554D, 6654H

LC6554H
1. Absolute Maximum Ratings/Ta=25°C, Vgg=0V . unit

Maximum Supply Voltage Vpp max VDD _ -03t0+7.0 v

Output Voltage Vo) 0s8C2 able up to voltage Vv
VoI(2) PortKto P

Input Voltage Vi
Vi(2)

Vi(3)

Vi)
input/Output Voltage V10(1)

Vio(2)

Peak Output Current loP(1) —2t0+15 mA
10P(2) —10t00 mA
loP(3) =15t00 mA

Average Output Current oA —2t0+15 mA
loa(2) =100 0 mA
I0A(3) -15t00 mA
ZIoA(1) -301t0+50 mA
ZIoA(2) ~30t0+50 mA

~60t0 0 mA
50t 0 mA

Allowable Power Dissipation 430 mw

600 mw

Operating Temperature -30t04+70 °C

Storage Temperature -B5to+125 °C

2, Allowable Operating Cond Vgg=0V, Vpp=4.5 to 5.5V min  typ max unit

i
Operating Supply Vglt,age

VpD 45 55 V
Standby Supply Vo tage VoD 1.8 55 v
“H"-Level Inp PortA,Bgto2 1.9 +13.5 \'
put Nch Tr OFF Port of OD 0.7VpD +135 VvV
type
(Port C to J}
Output Nch Tr OFF Port of PU 0.7vpp Vpp V
type
(Port C to J)
Output Nch Tr OFF INT,SCK, Sl 0.8Vpp +135 Vv
y of OD type
; Output Nch Tr OFF INT,SCK, S| 0.8Vpp Vpp V
of PU type
RES 0.8vpp VDD v
External clock mode QSsc1 0.8vpp Vpp |V
VIH(8) Fig. 7 ‘ High Vi Vpp—0.5 +135 V¥
: input circuit
of Port B3
VIH(9) Fig. 7 ) Low Vt 05Vpp +135 V
input circuit
of Port B3

Continued on next page.
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Cpntinued from preceding page,

LC65654H
min  typ max unit
“L"-Level Input Voltage ViL(1) PortA,Bpto2 Vgg +05 VvV
ViL(2) PortCtoJ 0.3VpDp Vv
VIL(3) TNT, SCK, st 025Vpp V.
ViL(4) TEST X v
- ViL(s) RES v
ViLie) External clock mode 0sC1 ¥V
VIL{7) Fig. 7 Low Vt Y.
Operating Frequency fop
{Cycle Time) {Tcye)

External Clock Conditions (When the external clock option is s lgtt, En
Frequency fext ' @sC1
Pulse Width textH, textL } Fig. 1 08C1
Rise/Fall Time textR, textF

Osciltation Guaranteed Constants

Ceramic Resonator Oscillation Fig. 2 See Table 1,
3. Electrical Characteristics/Ta=—30 to +70°C, Vgs=l \ X 2,0 ; min  typ max unit
“H"-Level Input Current HIH{1) +50 uA
HH(2) 1.0 wA
“L"-Level Input Current Port of OD type —1.0 WA
: {Port C to J)
Port A, B
Port of PU type —1.3 —0.35 mA
{Port C to J}
RES —-45 -10 WA
0OSC1 -1.0 HA
Port of Vpp—1.2 v
PU type
(Port C to J}
PortK,L Vpp—-18 v
PortMto Vpp-1.8 v
P
PortC to J 15 Vv
loL=2mA, When IgL of PortCto J 05 VvV
each port is 2mA or less
Output Pch Tr OFF Port of PD type -33 A
Vp=-35V (Port K to P)
Output open
OFF{1} Output Pch Tr OFF Port of OD type +30  uA
Current VouTt=vVpD (Port K to P)
IOFF(2) Output Pch Tr OFF Port of OD type —-30 A
VouT=VDp—40V {Port K to P)
Hysteresis Voltage VHYS RES, INT, SCK, Si, 0.1Vpp v
OSC1 of Schmitt type
{Note 5}

Continued on next page,
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Qontinqec_l from pr_ept_ading page.
LLC6554H

min typ max _unit
Current Dissipation
Ceramic Resonator IDpoP{1) Fig. 2 4MHz VDD mA
Oscillaton Mode Operating mode,
Qutput Nch Tr,
Pch Tr OFF,
Port =VpD
External Clock Mode IDDOP(2) 384 kHz to 4330 kHz VDD mA
Standby Mode IDDST Output Nch Tr OFF VDD HA
QOutput Pch Tr OFF #
PortVpp, VDp=5.5 V
Oscillation Characteristics
Ceramic Resonator Oscillation
Oscillation Frequency fcrosc  Fig. 2 fo=4 MHz kHz
{Note 4)
Oscillation Stabilizing tCFS Fig. 3 fo=4MHz ms
Period
Pull-up Resistance
1/0 Port Pull-up Rpp k2
Resistance
Pull-down Resistance
Output Port Pull-down Rpd 200 kf2
Resistance
External Reset Characteristics
Reset Time TRST See Fig. 4.

Continued on next page.
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Continued from preceding page.

min  typ max unit
Pin Capacitance CP f=1MHz 10 pF
Other than pins to be .
tested, VIN=VSS
Serial Clock

Input Clock Cycle Time tckcy(1) Fig. B
Output Clock Cycle Time tckcy(2) Fig.5

input Clock tcKkL{1} Fig. b

“L"-Level Pulse Width

Output Clock tcKL{2) Fig. 5

*’L"-Level Pulse Width

Input Clock tckH(1} Fig.b us

"H'"-Level Pulse Width

Output Clock tcKH({2) Fig.5 s

"H"-Level Pulse Width
Serial Input

Data Setup Time tICK s

Data Hold Time tcKi Hs
Serial Qutput

Output Delay Time 1CKO ps
Pulse Cutput

Period tpey 64xToye us

"H"”-Level Pulse Width tPH
“L”-Level Pulse Width tPL

32xToye #10%  ws
32xTeyo £10%  ws

Note 1: When oscillated: t':arnal; 3 i g conditions in Fig, 2, up to the oscillation amplitude generated
is allowable,

Note 2:
Note 3:
' rom cHattering during the HALT instruction execution cycle.
Note 4: | n scillat; ble frequency, There is a tolerance of approximately 1% between the center
frez‘iyéncy ric mqﬁ@ahd the nominal value presented by the ceramic resonator supplier. For details,
refer to th fication for'the ceramic resonator,

Note b
Note

§'the Schlfﬁltt type when the OS5C option is the external clock OSC.
the QIP version on the board, do not dip it in solder.
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’ 0sc1 0562

T
l OPEN
External clock

Fig. 1 External Clock Inp

A&

&

Lower limit of
operating VDD
0SC1 0sC2

+—0i

o1~ Ceramic

; resonatorl

Qsc

ey

o — Stabilized osciilation
nstabilized oscillation period

ICFs

Fig. 3 Oscillation Stabilizing Period

|
SOF10% Voo J:CRES (=0.14F)
=10%
33pFE10%
0Q

Fig. 4 Reset Circuit

an: !

esonator:Oscillation

Note 7: When the rise time of the power
supply is 0, the reset time becomes 10
ms to 100ms at CRES=0.1uF. M the
rise time of the power supply is long,
the value of CRES must be increased
so that the reset time becomes 10ms
or greater.
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ICKCY
oKL f TCKH
SCk \ ¢ L 0.8Voo
\ 0. 25Vop
[+ W [
'y ¥ e KD
sl Input data Load girguir ™
KD
S0

Output data

X

Fig.5 Serial Input/Output Timing

ame as in Fig. 5,

ising at Poft PEq

&

—» CPU operation/stop control

Low Vtinput circuit

2 Port input, OSC circuit control

he load conditions are the

05C Option ™.~

. Predivider Option Remarks
nfigu! Frequency {Cycle Time)
Ceramic Resonator 4 MHz 1/1 {1 us)

External Clock Option

384 to 4330 kHz 1/1 (10.4 to 0.92 ps)

External Clock Drive
by Ceramic Resonator
0SC Option

The external clock drive is impossible. When using the external clock drive,
specify the external clock option.
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LC6554D/H INSTRUCTION SET

program  ROM

{PCh E AC]

PC whose low-order B bits are replaced
with the E and AC contents are loaded in
the ACand E.

Symbol Dascription
AC : Accumnulator M(DP) : Memory addressed by OP { )1 1:Contents
ACt : Aceurnulator bit t P{DP)  :Input/output por addressed by DP - : Transfer and direction
CF : Carry flag PC : Program counter + : Addition
CTL : Control register STACK . Stack register - :Subtraction
DP : Data pointer ™ :Timer A
E + E register TMF : Timer (internal| interrupt request flag v
EXTF : External interrupt request flag At, Ha, La : Working register ¥
Fn :Flag bit n 2F : Zaro flag
M : Memory
{nstruction code
k ) 5|E .
a Mnemonig I Function
i D DgDsD:|D30;D-0 |&@|S
'g' CLA Ciear AC 10000001 |AC—C
B [eLe Clear CF t1 10000 1|1 |cF—o The CEcorterts are éi8fngd
sTC Se1 CF RS
g [Cma Complement AC T1r v oo [ jac —iET
.-. INC Incremant AC 0 OO0 (1 1 1.0 |1 |1 ]|AC—(ACI+1
E DEC Decremen: AC s} OO0 1 1 1 1 [1 |1 ]ag —(al) =
5 Rotate AC left ACo=—(CF1 ACnh
L RaL through CF 2o000j000C I 1AC nt, CFo—{AQs’)'J ZF cF
TAE Transfer AC to E QO Q00 1 Y111 |E={AQ) 3
< Ixae Exchange AC with E |0Q o110 |11
S |INM Increment M 0 ot 1 1o IF CF
E DEM Decrement M 0101 ZF CF
a
‘Eg SMB bl |Ser M data ot cooo|?
>
2 E A sirgle bit
ﬁ‘é RMBbit |Aeser M data bt [0 0 1 G |1 i rebe ZF
=E
Binary addition of the AC contents and
AD Add M to AC 0 the MIDF) contents is performed a IF CF
thereqilt is stored in the AC,
BiAary addition of ths AC, GF contents
ADC Add M 1o AC withCF O _ahd the M{DP) contents is performed and | 7F  CF
: he'result is stored in the AC,
DAA Decimal adiust AC |, 45 is added to the AC contents. IF
0 add pion
DAS Decimal adiust AC |, 10 is added 1o the AC contents. 75
n sublraction
The AC contenis and the MI{DP) comtents
€ JEXL Exclusive or M 1o AC |1 are exclusive-ORed and the result is stored| 2F
£ in the AC.
t The AC contents and the MIDPT contants
B AND And M to AC :EANDad and the result is stored inthe | ZF
'S The AC contents and the M(DP) cantents
.g OR Or M 1o AC are ORed and tha result is stored inthe | ZF
< ,
E T@f_j The AC contents and the M{DP) contents
5 CM Compare AC wil (OF) ]+ tACH+1 are compared and the CF and ZF are ZF CF
r set/reset.
-.g Comparison result | CF | ZF
i (MDP))>iAaC | 0 [ 0
° [M{DP)] ={AC) 1 1
¥ (MtDP1) < (AC) 1 0
E i
= s The AC comtents and the Immediate
= Cl data |Comgarg’ AC with] lalgly g +{AC)+1 dats Jaloiqln are compared and the ZF ZF CF
fegiate data. 3'2'1'0
6‘ and CF are sat/reset.
Comparison result | CF ZE
Ll Lhilg>taC) | 0 0
13121 Ig =IAC) | 1 1
150201 lg< ACI]| 1} 0
00 |2|2liDPOVIsIslIg The DF| contents and the immediate
Falahylg data I3l5141g are compared. Zf
The immediate data 131514 1g is loaded in
lglglydg (3 |1 |AC+~13l31,1g the AC. ZF L3
001 0 (|1 |MDP—1aC) The AC contents are stored in the M{DP).
LoadshAC trony 000 1|1 |1 ]ac—(MoDE) The MIDP} contents are loaded in the AC.| ZF
i '-’ o The AC contents and the MI{DF] The 2F is st
g |XMddla | Exchange AC 10 1.0 |0 MMiMg|1 |2 [(ACHE (MIDP)) contents are exchanged and then the i o e
8 hen“modgfy DRk DPy —1DPyl ¥ DPy, contents are modified with the ZF e of (DFy,)
E‘ wAh imfediale data OM ;M Mg contants of {DPy) YOMoM My, YOMM My,
B |« Exchange’AC with M [1 0 1 0 [0 0 0 0 |1 |2 saci S (MoDP)) The AC contents and the MIDP) cantants I::ﬂf;;;‘{:":"
e are exchanged, Fid DRy contents at
G tha tima of instrug.
‘E Th AC m h M( P) 1wan suegyulnn
— & contents and the D Ve ZF s secresel
LB E Excrange AC with M,J1 1 1 1 (11 1 Q1|2 |1AC) = [MIDPY) contents are exchanged and then the | ZF sccanding to the
) then ingrement DRy DPLe=DP 1 +1 DP| contents are incromented +1, remltof 1OP +1].
— The AC contants and the M(DP) Tha ZF is salirasal
XD Exchange AC with M 31 1 1 1 {1 1 1 1 {1 ]2 |vaC) = (M(DP}) contents are exchanged and then the 7F saconting 10 1he
then decrement DP, IDPL = DPLI—1 DP, contents are decremented —1, rowll of IDP -1}
RTBL | Read table data fram|0 1 1 00 & 1 1 |1 12 | AC E—ROM The sookents of ROM addiessed By the
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Branch instructions

BNAL add

it ACt=1

PaPaPiPg

the immadiate data tyty is 1, 8 branch
to the address specifled with the immedistd
dats P7PgPgP 4PoPuP (P within the same
page occuts,

) Instructicn code olg ) Status Meg
o Mnemanic 4 Function Description HHected Remarks
E D7D:0504{D30; 01 Dg |2 |O aifect
E [ L0z data]Loan DP- win zewand[1 © 0 © latz 11t |t |1 | 0Pn o The DPyy and OP,_ara loaded with O and
g DPL wir immed-gre DP. —13i21110 the immediate data 151411 | respectively.
E Jata respectvely
‘e | LHI data}load DPn with C 1 00 flartatrig |1t [DPamalzlvip The DPy, is loaded with the immesdiste
£ immediate data data 1315t 1.
=2 o
2 |'ND Ingrement  DP| 11 11 1.0 1|1 [DPL—1DPLI+1 The DP|_contents are incremé
£ e
E | DED Deciement DP, AR O o T I A S T N N S o =" Y o - The DP|_contents are deg.fem‘ented
E [1aL Teanster AC to DPL 11 11 1 (0 1 1 1 [1 |1 |OPL =(ACi
g | TLa Transter DPLic AC |1 1 1 0 |1V 00 1 |1 {1 [AC+—(DPL}
n
B | xan Exchange ACwinDP« |0 0 1 0 [0 0 1 1 |1 |1 |{ACI 51DP
B Y Exchange AC wiln ot
o XAQ waorking register Al 1117 0 [0 00 O |1 |1 |[tAC &(AD)
Bl xal trrofo tioo 11 [iac =an
2 XA2Z 1YL 000 01| [1AC ZiA
£ XA3 T 10k 1200 |V |1 | (AC =(AS
"';' XHa Exchange DPFw with a
Fog| XHO | working regster Ha |1 1 1 1 [178%0 0 [1 |1 |(DPw =(HO)
k-] Tyt -
.'_!-,‘5 XH1 11 11 111;00 101 [{DPH ZZ{HT)
'E s XLa Exchange DPL with ]
L xL0 working register La Voo |ofEo 0 |1 | [(BPL Sl
XL1 Vi foitioo [t jipPusiLn
» [SFB llag| Set fiag it 01 01 [Big2BiBa|l |1 ]Fre—1 '
o
|
£ RFB flag| Reser flag bit O 00 1 1B3B281Bg |1 Fn =0 Tha Tags are divid:
B : o inlo 4 graups ot
E Fptw Fy Fyio
2 Fy. Fato Fyy. Fp
E e Fyg,
A Toa ZF it watiremet
‘e woording to the 4
E bits including »
tingle bir specifled
!‘ with the immadiate
Iy s 388,86,
JMP addr [ Jump in the cunent [0 1 1 O |1 PioPePy 2 A Jymp”to the address specified IF e BANK and
bank P1PsPs Py |PyPyPI Bl | . the PCqy for PCiq) and MR Inructom o
. . LLL =T DO raCui-
inmediate data PyoPgPaPPaPEPyPaPy vey, Py s
.-"‘PAFU Oeeurs. FCyy.
] 1 A jump to the address specified with
JPEA Jump n the current) ! “the contents of the PC whose low-order
H page moditied by E "| 8 bits are replaced by the E and AC
.% and AC contents oceurs,
£ | CZP addr ) Call subroutine in the |1 A subroutine in page 0 of bank 0 is called.
2 zero page
2 BB
=
g {CAL adar [ Call subroutine in the PO +2 A subroutine in bank 0 is calted,
K zei0 bank PC+*. w CPIOPaPaPy
'E PgPsPaPaPaP1Py
3 |rT Return from subroul ﬁ‘,;f:-‘:STACI() A return from a subroutine oecurs,
RT! Return from ntetgip F@C"-g STACK) A raturn from an interrupt service routine [ z¢  cf
coutine F ZF «=C3F.ZSF oceurs.
BANK | Change pank 7 PC = (FCI) The bank is changed. it ety s
. tha JMP instruction,
5B Set bank PCIz PG = i, 1o The bank is changed.
Eftective only when used immediately a,"fc"ég;"; only
belora the JMP instruction.
BAT addr 2 [Pcr-0 e P1PgPsPa | I 8 single bit of the AC specified with Manonicn 80 |

to BAJ sccording
to the valug o t.

I{ a single bit of tha AC spacified with

— Mramonk: s BNAD
212 [PLr o= PrPePsPa | o mmedinte data t4tq is O, a branch to 16 BNAJ accarding
P3PPI Po PaP2P1Po | the address specified with the immedlate 10 the valuw of 1,
it ACI=0 data PyPgPgP P 3PoP |Py within the same
Page occurs.
0 Vtitg|2]|2]|PC7~ow PrPsPspa |IT asinglebit of the M(DP) specifled with Mramonic it IMO to
P1P2P1 Po PaP2P1 Po |the immediate data tyty is 1, a branch to BM3 socording 10
the addrass specitied with the Irmrmed iate he valus of t.
i (MiDP.t 1101 ) =1 | data PzPgPgP4PPoP P within the same
Page ocours.
e It a single bit of the M{DP) specified with i BNMC
C tiito[2)2)PCr 0= P7PsP5Py the immadiste data tyty is O, a branch to ran:;:::l:mmim
PrPsPsPaf P3Pz P Po P3P2P1 PO | the sddress specified with the immodiate o the vatua ot .,
1t (MIDP.t1t o) ]=0 | dutaP7PgPgP4P4PoP 1P within the same
Ppage oCours.
5 : p— 11 & single bit of port PIDP, ] specifiod
BPt addr | Branch on Port bul 01 114 Olsto |2 (2] PCr~o P’::GEE'E‘ with the immediate data t tlf, 51, 4 L‘::'T:Ll'i‘.‘..fff.‘.?.
P12 Pe Ps Pa|PaP2P1 Po PIP2P1PO | branch to the address specilied wiih the et €.
¢ [PIDPL 11101 J=1 | Immediate dota P3PgPeP4P3PoP, Py
within the same page occurs.
ingle bit of part P{DP) ) specified M i, it BNFPO
BNP( addr| Branch on no Port bt [0 0 V1 {1 Otrtg (2 {2 |PCr-o—PiPspspy (I 23ing J U Inamonic i BRPD to
g l d
P Pe Ps Pa| Py P2 Py Po P3P2P1Po | far the Immediate dats tytg it 0. & e

1H(PIDPL. 1120 ) =0

branch to the address specified with the
immediate data P7P5P5P4P3P2P|Fo
within the same pane occurs.
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13
'E Instruction code wl 2
En Mnemonic AR Function Description Status flag Remarks
£ D Dg Bs Da D3 D2 D1 Dg | B[S aHocted
BTM addr| Branch on timer 01ttt 100 (2{2|[PCi-o=PiPsP5Pa ‘léd:eh; TNelfiﬁei; \";it; tbr':"ﬁ:w;:m:t? TMF
P7PePsPa [P3P2P1 Py P3P2P1PO | dats PyPgPeP4PaPoPyPg within the same
| — 76647372710
it TMF=1 page occurs. The TMF is reset.
o o e then TMF 0
BNTMagar| Branch on o tmer [0 0 11 |1 10 0 |2[2 [PCreoePrPsPspa | the TME i 0 a ¢
P1PsPsPa [P3P2 Py P P1P2P1Pg 3
o TMF=0 page occurs, Tha TMF is
then TMF «0
Bl addr [ Branch on interrupt 0111|1101 [2]2]|PCi~c—PrPgPspa |If the EXTF is
the address spec
P7PsP5Pa|P3aPzP1Po PaP2P1Po i
it EXTF =1
then EXTF <0
BNI addi | Branch on no mterrupt {0 G 1 1 [1 1 0 1 2|2 |PCy-g=PIPsPsPa
P1PgPsPa [PaPzPyPo PaP2P1Po
. ! i EXTF=0
then EXTF =0
g BC adar | Branch on CF v 1 v 1111 |22 |PCrep—P7PsPsPa
7 P1P§P5Pa (P3P2P1Pp PaP2Pi1Po
H] il CF=1 ,_-;"
=4
;é BNC addr | Branch on no CF [o 20 I T I R R R | PC?-O‘-PrPsPst‘
£ P1PsPsPa [PaP2P1 Py
@
B2 addr | Branch on ZF gttt 10
PrP&PsPa|PaPz P1 Po
BNZ addr] Branch on no Z2F ot |1110 vith the
P7PsPsPa |P3Pz P PO B PgPEP4PaPoP 1P
iithe same plage’occurs,
If the fleg bit @ 16 flags spacified i i
BFa agdr | Branch on llag b ; ton ;:;;lgmno with the lmmegw‘%adnn ngnanqnpis 1, :::;‘::c:r;::?;o
7PePsPa|P3P2 P PO 2 branch toithsaddress specified with the thavatun of 0,
|mmed|ntad 2 P7PgPgP 4P 3PPy Py
wrthmrh same page occours.
bit of the 16 tlags specified ic i
h 1 e i
BNFn addr| Branch on no flag 1001 wnﬁ the Immediate data hgfanyng 15 0, ::n;;\:?;.:;:;:‘
bt PIP&PsPa aibrasich to the address spaclhed with the 10 the whlud of n,
fniged late data PoP gPP,PaPoP . P
77675473 2 g
wﬁhm the s2me page oceurs,
v | IP Input port 10 AC f‘i’on P{DP| } contentsare loaded in the AC.) 7F
% OP Qutput AC to pon The AC contents are outputted to port P[DPL).
g SFB o1 | Set port bt A single bit in port P(DP| | specified with When this innruction
= the immediste data BB is set, in axmcutod, the €
- contenty bre
3 devtroved.
=
€ |RPB tit | Reset port bit A single bit in port P(DP ) specified with | 7¢ Whan 1his inrution
2 the immediate data B.|BD is reset. it twarcutnd, 1he
2 contenty wey dafroyed
SCTL brr| Set control register The bits of the control register specitied
with the immediate data B,8,8, By are
CRTES) BIB2B1 BO | g, R0
' — The bits of the contral ragister specilied
g [RCTL bit)freser control CTL—CTLI A | e immediato data BaBgB B are | £F
_% bt S} BaB2B1Bo | reger.
g The E and AC content loaded in th
— contants are o inthe
? W ;mp (.E_Jémc' timer. The TMF is reset. TME
2
& [haLt Halt All operations stop,
No operation No operation is performed, but 1 mechine
eycle is eonsumed.
"1 It the CLA instruction is used consecutively in such a manner as CLA, CLA, —=—u=,

the first CLA instruction only is sffective and the following CLA instructians are changed

third parties.

litigation on SANYQ ELECTRIC CO, LTD,
their officers and employees jqintly or severally.

it contained herein are intended for use in surgical implants, life-support systems,
nuclear power control systems, vehicles, disaster/crime-prevention equipment and

g any products described or contained herein for an above-mentioned use shall:
| responsibility and indemnify and defend SANY(Q ELECTRIC CO., LTD,
: submdjanes and distributors and all their officers and employees, jointly and severally, against any

afid, a1| 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
its affiiates, subsidiaries and distributors or any of

its affiliates,

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ bebeves 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
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