Ordering number:EN 2156B ]

CMOS Lsl

No. 21568 | LC6554D,6554H

SANYO

4K-Byte ROM-Contained Single-Chip 4-Bit Microcomputers
with FLT, LED Drivers

The LCB564D/H are single-chip 4-bit microcomputers that contain a 4K-byte ROM, 1K-bit RAM, and have 64 pins.
The LC6554D/H have 57 pins for ports — 28 pins for 7 input/output common ports, 21 pins for 6 output ports, and
8 pins for 2 input ports. The LCB554D/H have specific ports that are used to provide the interrupt function, 4-bit/
B-bit serial input/output function and burst pulse output function, Each of the 28 pins for input/output common
ports contains a driver with a withstand voltage of 15V max. and a drive current of 15mA max. and each of the 21
pins for output ports contains a high-voltage output driver of the P-channel open drain type. Since the high-voltage
output driver can be used as general-purpose high-current driver as well as fluorescent tube driver, the LCB554D/H can
be also widely used in applications where no fluorescent display is provided. -

The LCB554D/H are the same as our LCE500 series in the basic architecture of the CPU and the instruction set, but
are made more powerful in the stack level and also made easier-to-use in the standby function.

Features
®. Instruction set with 80 instructions {Common to the LCB500 series)
® On-chip 4096-byte ROM, 1024-bit RAM
® Instruction cycle time: 2,85 ps (D version, Vpp = 4 to 5.5V)

0.92 ps (H version, Vpp = 4.5 to 5.5V)
® Serial input/output interface x 1 {4 bit/B bit program-selectable) .
® /O ports: 57 pins in all

{nput ports 8 pins

Input/output common ports 28 pins: 16V max., 15 mA max., LED drivable, pull-up resistance option available

Output ports 21 pins: Vpp—45 V withstand voltage, FLT drivable, common with general-purpose
output, pull-down resistance option available

Qutput level during reset: For ports C, D, output {H or L) during reset may be specified portwise by option.

® |nterrupt function
Timer interrupt: 1
TNT pin or serial 1/0 interrupt: 1
Stack level: 8 levels (Common with interrupt)
Timer: 4-bit prescaler + 8-bit programmable timer
Burst pulse {64 x cycle time output function)
Oscillator option
Circuit mode: Ceramic resonator made, RC mode, external clock mode (384 kHz to 4.33 MHz)
Predivider option: 1/1, 1/3, 1/4 -
® Standby function: Standby function provided by the HALT instruction. Provides the function to absorb the OSC
stabilizing time in the ceramic resonator mode.
® Supply Voltage: 4 to 5.5 V (D version)
45 t05.5 V {H version}
® Package: DIP64 shrink type, QIP64

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters

TOKYO OFFICE.Tokyo Bldg., 1-10,1 Chome, Uene, Taito-ku, TOKYO, 110 JAPAN
N248TA/5136KI, TS No. 2156-1/26
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Pin Assignment
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OSC1, 08SCeZ : C,R, or ceramic resonator oscillator for OSC
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PAp-3 : Port for input only Agp-3
PBo-3 : Port for input only Bg-3
PCo-3 : Input/output common port Ca—a
PDp-3 ¢ Input/output common port Dp-3
PEQ-3 . Inputfoutput common port Ep-3
PFg-2 © Input/output common port Fp-3
PGo-3 . Inputfoutput common port Gp-3
Plo-3 ! Input/output common port [g-3
PJo-3 * Input/output common port Jg-3
PKg-3 : Port for output only Kp-3
PLy-3 : Port for output only Lg-3
PMg-3 : Port for output only Mg-3 With high-
voltage output

PNQ-3 - Port for output only Ng-3 driver
PQOu-3 . Port for output only Og-3
PPy » Port for output only Fo
Sl . 4-bit/8-bit serial input port
SO ' 4-bit/B-bit serial output port
SCK * Input/output for serial clock
INT : Interrupt request input
Vp > Vppin
RES * Reset
TEST I Test
Package Dimensions 3071-D64IC
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System Block Diagram
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PBo.s [:> Port B ﬁ "T STACK 2
STACKA
STACK4 §
PCo-3 (:> Port G C::) X oP STACKS R 1 DEC
& STACKSG
2 STACK?
PDo-3 <:> Port D c> STAGKS
=~ ~ <
System Bus ]
PEo-3 @ Port € C:> H H
PFo-3 Port F C::) E AC STS mw || et
ALU oF | zF [exrefae
el | I osF|zsF L_
Serial ragister regisler
SO 0wy shift C_—_> [ INT
Abi/8bil regisler 170 Bus ]
— @ T
) Serial p——0 0SC1
4bit ; 0sC
| f:;f.i.m Port G Port | Port J —005C2
St od—1 E 1:[ ]:[ AES
4/8bit. -—0
= -0 TEST
0-—.-
SCK PGo-a Plos PlJo-a -—0 V0o
-0 Vg
/G Bus ] -0V
Port K1 |Port L] [Port M| |Port NI [Port O] |Port P
PKo-a  Plo-s  PMoa  PNoa  POo-3 PPo
RAM Data memory 5TS Status register
F Flag ROM Program memory
WR Working register PC Program counter
AC Accumulator INT Interrupt control
AlLU Arithmetic and logic unit R instruction register
DP Data pointer i. DEC Instruction decoder
£ E register CF, CSF Carry flag, carry save flag
CTL Control register ZF, Z5F Zero flag, zero save flag
QsC Qscillator EXTF External interrupt reguest
T™ Timer TMF Internal interrupt request

{Note} S!, S0, SCK, INT: Common to PFg to PF3
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Development Support Tools
The following are available to support the program development for the LC6554.

b

(2)

(3)

User’s Manual
LC6554 Series User's Manual” No. E21B {Issued in December, 1987)
Pevelopment Too! Manual
For the EVA-410 system, refer to the description of Development support too! in “LC6554 Series User’'s Manual ™.
For the EVA-BOO system, refer to “EVA-B00 - LC6554 Series Development Tool Manual'™,
Development Tools
1) For program development {(EVA-410 system}
i. {SDS-410} system
ii. CP/MBO0 base cross assembler: (LC6554, COM)
iii. Evaluation kit (EVA-410C}
iv. Target board {EVA-TB6520/22/54/43/46), evaluation dhip (LC6595)
2) For program evaluation
i. Piggyback {LCB5PG54)

Note. For notes for program evaluation, do not fail to refer to “’5-3-4. Notes when evaluating programs for
the LC6554" in “LC6564 Series User's Manual''.

EPROM {2732 or 2764}

to EVA-410
>
A |
CN1
DEPROM FAP-40-03§2
LC6595
To appfication system
NFP-5CA-0112 NFP-804-0112
CN3 CN2

| A R ol
NFS$-804-0100

Piggyback
{LC65PG54)

0.635mm pitch
~ " nano flex cable

&
=]
AN i
Conversion board
(TBE4S) Read-Write adaptor for 2764
LU DIEB4S (6327764}
Target Board

(EVA-TBE520/22/54/43/48)

No. 2156-4/26
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(3} For program development (EVA-800 system)

i. MBC-885/995 (IBM PC/XT, |IBM PC-AT compatible) system and cross assembler
il. Cross assembler ..... MS-DOS base cross assembler: (LC6554D, COM, LC6554H. COM}

iii, Evaluation chip: LC6595
iv. Emulator : EVA-800 control board and evaluation chip board

Appearance of Development Support System

MBC-885/995

o
CN1.FAP-6001-1201
CN2:FAP-6001-1202

LC6595
NFP-B0A-0112 SAP-6401-2202
CN4 CN3
| WA L%

SAS-6401-2201

Evaluation chip board
EVABDOD-TB-6554

{Note 1) IBM PC/XT, IBM PC-AT: Products of IBM Corporation
MS-DOS: Trademark of Microsoft Carporation

{Note 2) The EVA-B00 is a general term for emutator. A suffix (A, B, ...) is added at the end of EVA-800 as

the EVA-800 is improved to be a newer version. Do not use the EVA-800 with no suffix added.

No. 2166-5/26
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Pin Description

Pin Name | Pins /O Functions Options During Reset
VDD 1 Power supply - -
Vss 1 -
0SC1 1 Input ®Pin for externally connecting R,C | {1} External clock input
or a ceramic resonator for system {:Zi} g-p!n RC OSC
clock generation 3 . é?&?\:g:rg'scc
05Cc2 1 Qutput eFor the_ex_ternal clock mode, the (4) Predivider option -
OSC2 pin is open. 1. No predivider
2. 1/3 predivider
3. 1/4 predivider
PAgQ 4 Input ® Input port Ag 1o 3
PAq (Low-threshold input)
PAZ 4-bit input {IP instruction) - -
PAg Single-bit decision {BP, BNP
instructions)
PBg 4 Input ® |nput port Bg to 3
PB1 {Low-threshold input)
PB2y 4-bit input {IP instruction} - -
PB3 Single-bit decision {BP, BNP
instructions)
®Standby is controlled by the PB3.
®The PB3 pin must be free from
chattering during the HALT instruc-
tion execution cycle.
PCo 4 |input/output | ®Input/output common port Cgto | (1) Open drain type o' 'H" gutput
PCq 3. output
PCo 4-bit input {IP instruction) {2} With pull-up el " gutput
PC3 4-bit output (OP instruction) resistance {Option-
Single-bit decision {BP, BNP {3) Qutput during reset: | selectable}
instructions) “H
Single-bit set/reset (SPB, RPB (4) OQutput during reset:
instructions) i
®Output {H” or L") during reset * (1), (2):
may be specified by option. Specified bit by bit.
® (3), (4):
Specified in a group
of 4 bits.
PDp 4 | Input/output | ®input/output common port Dg to | Same as for the PCg to 3.| Same as for the
PD1 3. the PCQ 1o 3.
PD2 The functions, options are the
PD3 same as for the PCq g 3.
PEQ 4 |Input/output | ®Input/output common port Egto | (1) Open drain type ®'H" gutput
PE1 3 output (Output Nch
PE2 4-bit input (IP instruction) {2} With pull-up transistor
PE3 4-bit output {OP instruction} resistance OFF}
Single-bit decision (BP, BNP {1}, (2): Specified bit by
instructions) bit.
Single-bit set/reset (SPB, RPB
instructions) ‘
®PEq: With burst pulse (64Teyc)
output function

Continued on next page.
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Continued from preceding page

Pin Name | Pins /0 Functions Options During Reset
PFg/SI 4 |Input/output | ®Input/output port Fgto 3 Same as for the'PEQ tg 3.| Same as for the
PF¢/S0 The functions, options are the PEg to 3.
PF5/SCK same as for the PEQ tp 3. However, Serial port:
PF3/INT no burst pulse output function is Disable

provided, Interrupt

®PFq 10 3: Also used for serial source: TNT
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 to | Same as for the PEg to 3.| Same as for the
PGq 3. PEg to 3.
PG2o The functions, options are the
PG3 same as for the PEQ tp 3- '

However, no burst pulse output

function is provided,
Plg 4 | Input/output | ®Input/output common port Ip 1o | Same as for the PGQ to 3.| Same as for the
Pl4 3 PGg to 3.
Plo The functions, options are the
Pi3 same as for the PG ¢o 3.
PJo 4 |Input/output | ®Input/output common port Jg 1o | Same as for the PGQ tp 3.| Same as for the
PJq ’ 13 PG t0 3
PJo The functions, options are the
PJa same as for the PGQ o 3.
PKg 4 Output ¢ Qutput port Kp 1o 3 (Segment {1} Open drain type “L* output
PK1 driver output) output {Output Pch
PK2 4-bit output {OP instruction) {2) With pull-down transistor OFF)
PK3 Single-bit decision {(BP, BNP resistance

instructions) ® {1}, (2}:

Single-bit set/reset {SPB, RPB Specified bit by bit,

instructions)
PLp 4 Output ®0utput port L ¢o 3 (Segment Same as for the PKg 1o 3| Same as for the
PLy driver output) PX0 to 3-
Pio The functions, options are the
PL3 same as for the PKg to 3.
PMp 4 Output #0utput port Mp 1o 3 (Digit driver | Same as for the PK( o 3.| Same as for the
PM4 output) PKD to 3-
PM2 The functions, options are the
PM3 same as for the PKQ t0 3.
PNg 4 Output #Output port N to 3 (Digit driver | Same as for the PKQ o 3.| Same as for the
PNy output) PKQ to 3-
PN2 The functions, options are the
PN3 same as for the PKp 1o 3.

Continued on next page.

No. 2156-7/26




LC6554D, 6554H

Continued from preceding page

Pin Name | Pins 1/0 Functions Options During Reset
POQ 4 QOutput ®Qutput port Op 1o 3 (Digit driver | Same as for the PKp to 3.| Same as for the
PO output) PKQ 1o 3.
PO2 The functicns, options are the
PO3 same as for the PKp to 3.
PPg 1 Output ®Qutput port Pp (Digit driver Same as for the PKp tg 3.| Same as for the
output) PKQ 1o 3.
The functions, options are the
same as for the PKp o0 3.
This port consists of a single hit.
RES 1 Input ®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,
TEST 1 Input & S| test pin . .
Normally connected to Vgs
Vp 1 - ®Power supply pin for pull-down
resistance - -

Oscillator Circuit Option

Option Name

Circuit

Conditions, ete,

1. External Clock

nOI—fLD* ] >—1

® Input: Schmitt type.

2. 2-pin RC OSC

e Input: Schmitt type.

3. Ceramic
Resonator
‘08C

C1 051
Ceramic
resonator 0sc2
ce R

No, 2156-8/26
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Predivider Option

Option Name - Circuit Conditions, etc.
1. No predivider ® Applicable to all of 3 OSC options.
® The OSC frequency, external clock
- do not exceed 1444 kHz.
3 - {LCB554D)
§ E £ & The OSC frequency, external clock
3 Z8 do not exceed 4330 kHz.
© {LC6554H )
e Refer to Table of OSC, Predivider
Option (Table 2}.
2. 1/3 predivider ® Applicable to only 2 options of
external clock, ceramic resonator
- g fose fo;c . 0SC.
% 13 pre. &5 ® The OSC frequency, external clock
o [ |divider [ ] ES do not exceed 4330 kHz.
0— g [ad=d ® Refer to Table of OSC, Predivider
Option (Table 2).
3. 1/4 predivider ® Applicable to only 2 options of
— fos6 external clock, ceramic resonator
g fosc r 5 0sC.,
5 174 pre- _g’g ® The OSC frequency, external clock
o |divider [ | Eg do not exceed 4330 kHz,
b = ® Refer to Table of OSC, Predivider
Option (Table 2).

Options of Ports C, D Output Level during Reset

For input/output common ports C, D, either of the following two output levels may be selected in a group of 4 bits
during reset by option, .

Option Name Conditions, etc.
1, Output during reset: “H" level All of 4 bits of ports C, D
2. Output during 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 dutput configurations may be selected by option

{bitwise}.

Option Name

Circuit

Applicable Ports

1. Open drain type
output

0O —{>

PortsC,D,E, F, G, I, J

Ports K, L,M,N,Q, P

2, Output with
puil-up
resistance

PortsC,D, E, F, G, 1, J

3. Output with
pull-down
resistance

RD
Vp

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

No. 2156-10/26
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LC6554D

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

Maximum Supply Voltage
Output Voltage

Input Voltage

Input/Output Voltage

Peak Qutput Current

Average Output Current

Allowable Power Dissipation

Operating Temperature
Storage Temperature

Vpp max

Vo(1)

Vo(2)

Vi1)

Vi(2)

Vi3

Vi)

Vion)

V10(2)

10P(1)

10P(2)

I0P(3)

10A(1) Per pin over the period of
100 ms

10A(2) Per pin over the period of
100 ms

I0A(3) Per pin over the period of
100 ms

Zlpa(1) Total current of all pins
{Note 2)

ZIoa(2) Total current of all pins
{Note 2)

Zloa(3} Total current of all pins
{Note 2)

Z1pai4) Total current of all pins

"[Note 2)

Pd max(1) Ta=—30 to +70°C(QIP)

Pd max{2) Ta=—30 to +70°C(DIP)

Topr

Tstg

2. Allowable Operating Conditions/Ta=—30 to +70°C, Vgs=0V, Vpp=4.0 to 5.5V

Operating Supply Veltage
Standby Supply Voltage
’H""-Level Input Voltage

VDD

Vst RAM, register hold(Note 3)
VIH(1)

VIH(2) OQutput Nch Tr OFF
VIH(3) Output Nch Tr OFF
VIH{4) Output Nch Tr OFF
VIH{B) Output Nch Tr OFF
VIH(6)

VIH(7} External clock mode
VIH(8} Fig. B

ViHg) Fig. 8

unit
vVpD -03to+7.0 V
05C2 Allowable up to voltage v
generated
Port K to P Vpp—-45to Vppt0.3 V
0SC1 (Note 1) —-03toVpp+0.3 VvV
TEST, RES —-03toVpp+03 V
Port A, B —0.3to +15 \'
Vp Vpp—45 1o Vpp+0.3 VvV
Port of OD type —0.31t0 +15 v
{Port C to J)
Port of PU type —0.3 to Vpp+0.3 v
{Port C to J)
PortCtoJ —2t0+15 mA
Port KL —10t0 0 mA
Port M to P ~15t00 mA
PortCto J —-2to+15 mA
Port K, L —10to 0 mA
Port Mto P —15t00 mA
PortC, D, E —30to +50 mA
PortF to J —30 to +50 mA
Port K, L, M —50t00 mA
PortN,O,P -50tc 0 mA
430 mw
600 mw
-30t0+70 °C
-55t0+125 °C
min typ max unit
Vpo 4.0 5.5 \'
VDD 1.8 55 \'
PortA,Boto2 1.9 +13.5 Vv
Portof OD 0.7VDD +13.5 v
type
(Port C 1o J}
Portof PU  0.7Vpp Vbp V
type
{PortCto J)
TNT,SCK, S1 0.8Vpp +135 V
of OD type
INT, SCK, S 0.8Vpp Vpp V
of PU type
RES 0.8Vpp Vpp V
0SsC1 0.8VDpD Vvbp |V
High Vt Vpp-0.5 +135 V
input circuit
of Port B3
Low Vt 0.5Vpp +136 V
input circuit
of Port B3

Continued on next page.
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Continued from preceding page.

LC6554D
‘ min  typ max unit
“L"-Level Input Voltage ViL{1) Port A,Bgto2 Vsgg H05 VvV
VILi2) PortCtoJ Vgg 03vpp V
ViL(3) INT, SCK, S| Vgg 0.25Vpp V
ViL{g) TEST Vssg 03vpp V
VIL{5) RES Vsgs 0.255vpp  V
VIL{6) External clock mode 0SC1 Vsgs 0.25vpp V
VIL(7) Fig. 8 Low Vt Vgg 09 VvV
input circuit
of Port B3
See Table 2.
Operating Frequency fop 384 1444 kHz
(Cycle Time} (Tcye) (10.4) (2.77) {us)
External Clock Conditians {When the external clock or 2-pin RC OSC option is selected)
Frequency fext 0sci See Table 2.
Pulse Width textH, textL ; Fig. 1 0sc1 a0 ns
Rise/Fall Time textR, textF 0SC1 30 ns
Oscillation Guaranteed Constants
2-Pin RC Oscillation Cext Fig. 2 QOSC1, 0sC2 22045% pF
Rext Fig. 2 QSC1, 05C2 6.8+1% k&2
Ceramic Resonator Oscillation Fig. 3 See Table 1.
3. Electrical Characteristics/Ta=—30 to +70°C, Vgg=0V, Vpp=4.0 to 5.5V min  typ max unit
""H"-Leve! Input Current [H{1) Output Nch Tr OFF Port of OD type +5.0 puA
{Including OFF leakage (Port C to J)
current of Nch Tr) Port A, B
V|N=+13.5V
HH(2) External clock mode, 0OSC1 +1.0 uA
VIN=VDD
“L"-Level Input Current L QOutput Nch Tr OFF Port of OD type —1.0 HA
VIN=VsS (Port Cto J}
Port A, B
HL(2) Qutput Nch Tr OFF Port of PU type —1.3 —0.35 mA
VIN=Vsgs (Port C to J)
L3}  VIN=VsS RES —~45 —10 A
lIL{4) External clock mode, 0sC1t -1.0 MA
VIN=VSS
“H"-Level Output Voltage VgH(1) loH=—50uA Port of Vpp—1.2 Vv
PU type
{Port C to J}
VOoH(2) 1oH=—3mA PortK,L Vpp—-1.8 \'
VOH(3) loH=—10mA PortMto Vpp-1.8 v
P
“L'-Level Output Voltage  VOL(1) IoL=10mA PortCto J 1.6 Vv
VoL{2) loL=2mA, When lg|_ of PortCto J 05 Vv
each portis ZmA or less
VoL(3) OutputPch Tr OFF Port of PD type -33 Vv
Vp=—35V (Port K to P)
Output open
Output OFF Leakage I0FF(1) Output Pch Tr OFF Port of OD type 130 uA
Current VouT=VDD (Port K to P}
tOFF(2) OutputPch Tr OFF Port of OD type —30 uA
VouTt=Vpp—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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Continued from preceding page.

Current Dissipation

2-Pin RC Oscillation Mode Ippopi1)

Ceramic Resonator IDDOP(2)
Oscillation Mode IDDOP(3)
IDDOP(4)
'DDOP(5}
'DDOP(B)
IDDOP(7)
External Clock Mode IDDOP(B)
Standby Mode IDDSt

Oscillation Characteristics
Ceramic Resonator Oscillation

Oscillation Frequency fcFosc
(Note 4)
Oscillation Stabitizing tCES
Period
2-Pin RC Oscillation
Oscillation Frequency fMmoscC

Pull-up Resistance
/O Port Pull-up Resistance Rpp

Puli-down Resistance

Output Port Puli-down Rpd
Resistance

External Reset Characteristics
Reset Time TRST

Fig. 2 f9gc=700kHZ(TYP)
Fig. 3 4MHz, 1/3 predivider
Fig.3 4MHz, 1/4 predivider
Fig. 3 3MHz, 1/3 predivider
Fig. 3 3MHz, 1/4 predivider
Fig. 3 400KHz

Fig. 3 BOOKHz"

384kHz to 1444kHz,

1/1 predivider

1152kHz to 4330kHz,

1/3 predivider

1636kHz to 4330kHz,

1/4 predivider

Vpp=b.5V

Output Nch Tr OFF

QOutput Pch Tr OFF
Port=Vpp

Fig. 3
Fig. 3
Fig. 3

fo=400kHz
fo=800kHz
fo=3MHz,

1/3 predivider

1/4 predivider
fo=4MHz,

1/3 predivider

1/4 predivider
fo=400kHz, 800k Hz,
3MHz, 4MHz

Fig. 3

Fig. 4

Fig. 2 Cext=220pF 5%

Rext=6.8k{) +1%

VpD=5V

Vpp=bV

Operation made, Output Nch Tr, Peh Tr OFF, Port=Vpp

VDD
VDD
VDD
VDD
Vbp
VDD
VDD
VDD

VDD

VDD

0SC1, 05C2
0SC1,05C2
0S8C1, 08C2

0SsC1, 08C2

05C1, 05C2

Port of PU type
{Port C to J}

Port of PD type
{Port K 10 P)

max unt
mA
mA
mA
. mA
mA,
mA
mA
mA

—t —
bk WOOOOWM

[=}

mA

10 pA

408
816
3060

kHz
kHz
kHz

4080 kHz

10 ms

1056 kHz

k&2

200 k&2

min  typ
1.6
5
5
4
4
0.6
1.2
2
5
0.05
392 400
784 80O
2940 3000
3920 4000
486 700
14

50
See Fig. b.

Continued on next page.
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Continued from preceding page.

[Lcest4D]
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. 6 SCK 3.0 us
Output Clock Cycle Time tckey(2) Fig. 6 SCK 64 x Toye s
{Tcyc=4 x System clock period)
Input Clock tckL(1) Fig.6 8CK 1.0 s
*L"-Level Pulse Width .
Output Clock teke(2) Fig. 6 BCK 2 xTeye ys
“L""-Level Pulse Width ‘
Input Clock tckH{1) Fig. 6 SCK 1.0 s
“H’"-Level Pulse Width .
Output Clock tcKH{2) Fig.6 SCK 32xTcye s
““H"-Level Pulse Width
Serial Input
Data Setup Time tCoK Specified for T of SCK, S 05 Ms
Fig. 6
Data Hold Time 1CK| Si 0.5 Ms
Serial Qutput
Output Delay Time tCKO Specified for | of SCK, SO 05 us
Nch OD only: External
1kohm, external 50pF
Fig.6
Pulse Output :
Period tpCy Fig. 7 PEQ 64xTeve "us
*"H"-Level Pulse Width tPH Tcyc=4 x System clock PEg 32xTeye ¥10%  bs
L"-Level Pulse Width tpL petiod, Nch OD only: PEgp I2xTeye ¥10%  us
External Tkohm, external
50pF

Note 1: When oscillated internally under the oscillating conditions in Fig. 3, up to the oscillation amplitude generated
is allowable.

Note 2: Average over the period of 100msec.

Note 3: Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the
HALT instruction.

The PB3 pin must be free from chattering during the HALT instruction execution cycle.

Note 4: fCFQSC represents an oscillatable frequency. There is a tolerance of approximately 1% between the center
frequency at the ceramic mode and the nominal value presented by the ceramic resonator supplier. For details,
refer to the specification for the ceramic resonator. _

Note 5: The OSC1 becomes the Schmitt type when the OSC option is the 2-pin RC OSC or external clock OSC. _

Note 6: When mounting the QIP version on the board, do not dip it in solder.
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| 0SCy [05C2;

' OREN

Len

Fig. 1 External Clock Input Waveform

I osCi 05C2 I

Cext J% Rext

Fig. 2 2-Pin RC Oscillation Circuit

Voo
. K _________________ Lower limit of
—/ operating VDD
P ov
05C
AN
Stabilized oscillation

Unstabilized osciliation period
1CFs

, 0se1 0SC2 ’

-——ml{ "
1. Ceramic

et l rESOI’\BtOI’l c2

Fig. 3 Ceramic Resonator
Oscillation Circuit

| RES |

Voo I Cres [=0.1uF)

Fig. 5 Reset Circuit

F|94 Oscillation Stablllzlng Period Note 7: When the rise time of the power

supply is O, the reset time becomes
10 ms to 100 ms at Crgs=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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AMH> o | 33pFE10% 800K Hz Ci 220pF£10%
c? IBoF+10% CSB800D ‘ C? 220pF+10%
A4.00MG (M

CSA4.00MG (Murata) = o CSBROOK (Murata} R 00

F£109 +10%

S R P e
KBR4.0MS {Kyocera) pr= b7 KBRE800H {Kyocera} Pr=
R 0Q R oQ

C1 F£10% C1 F+109

SMHz 2 22DF+139§ 400KHz Ce gggppf:g;

CSA3.00MG (Murata) i CSB400P {Murata} o
R 0Q R 0Q

C F£109 EE109

e ST T e 400Kz o T e
KBR3.0MS (Kyocera) P i KBR4OOB (Kyocera) =
R DQ R (1%}

Table 1 Constants Guaranteed for Ceramic Resonator Oscillation

[t g

ICKL [

KK

bk

WK1

;__JF""“\_

m_—\

Sl

« N
X Input data 5(

S50

180
;: Qutput data X

Port PB3 pin | }

Fig. 8 Serial Input/Output Timing

Fig. 7 Pulse Output Timing at Port PEp

High Vt input circuit

2>

Y

Low Vt input circuit

o

\

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

0.8vop
0. 25Von

Voo

Load circuit ™

]

BOpF

The load conditions are the

same as in Fig. 6.

CPU operation/stop control

Port input, OSC circuit control
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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 5.5V

N . . Predivider Option
Circuit Configuration Frequency (Cycle Time) Remarks
Ceramic Resonator 400 kHz 1/1 {10 us) Unusable with 1/3, 1/4 predivider
Option -
800 kHz 1/1 (5 ps) Unusable with 1/3, 1/4 predivider
3 MH 1/3 {4 ps) Unusable with 1/1 predivider
z 1/4 (5.33 us) :
1/3 (3 us) Unusable with 1/1 predivider
4 MHz 1/4 14 us) ‘
External Clock Option 38410 1444 kHz | 1/1 {104 10 2,77 ps)
or External Clock 115210 4330 kHz | 1/3(10.410 2.77 ps)
Drive by RC OSC 1536 to 4330 kHz | 1/4 (10.4 to 3.70 ps}
Option
Extgrna! C'Oﬁ’k Dri\;e The external clock drive is impossibte. When using the external clock drive,
OVSC %a&}g:n esonator specify the external clock option or RC OSC option.
RC QSC Option Used with 1/1 predivider, recommended constants.
If used with other than recommended constants, the predivider option,
frequency, Vpp range must be the same as for the external clock option.

RC Oscillation Characteristic of the LC6554D

Fig. 8 shows the RC oscillation characteristic of the LC8554D. For the variation range of RC OSC frequency of the
LC8554D, the following are guaranteed at the external constants only shown below.

External constants Cext=220 pF, Rext=6.8 kohms
486 kHz < fMOSC = 1056 kHz (Ta=—30°C to +70°C, Vpp=4.0 to 5.5 V}

If any other constants than specified above are used, the range of Rext = 4 kohms to 20 kohms, Cext = 150 pF to
390 pF must be observed. {See Fig. 8.)

Note 8: The oscillation frequency at Vpp=5.0 V, Ta=25°C must not exceed 700 kHz.
Note §: The oscillation frequency at Vpp=4 to 55 V, Ta=—30 to +70°C must be within the operation clock
frequency range (384 kHz to 1444 kHz).

fmosc—Rext
1500 -
\ This characterlstic curve is given for
refarence only without guarantee.
1000 \
00 N \\
800 < ~J
= 600 <
T \
=500 \\ o <
[&]
g 400

~
N

300 = !
Y

\ \\\i%

200 SN

~N

(V) <
Vop=5 [V 2
Ta=25 (] Do
100 \
2 5 10 20 30 40 50 100

"Rext (k]

Fig. 8 RC Oscillation Frequency Data (Typ.)
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1. Absolute Maximum Ratings/Ta=25°C, Vgg=0V unit
Maximum Supply Voltage Vpp max VoD -03t0+7.0 V
Output Voltage Vo 1 05C2 Allowable up to voltage v

generated
Vo(2) Port K to P Vpp—45 to Vppt0.3 v

Input Voltage Vi) OSC1 (Note 1) —03toVpp+t0.3 Vv
Vi(2) TEST, RES -0.3toVppt03 V
Vi(3) Port A, B —03to+15  V
Vi4) Vp VpD—45 to Vpp10.3 v

Input/Qutput Voltage Vio(1) Port of OD type —0.3to0 +15 v

{Port C to J)
Vioi(2) Port of PU type —03toVppt03 V
{Port C to J)

Peak Output Current 10P{1) PortCtoJ —2to+15 mA
10P(2) Port K, L —~10t00 mA
10P(3) Port M to P -15100 mA

Average Output Current 10A(1) Per pin over the period of PortCto J —2to0+15 mA

100 msec.

loa(2) Per pin over the period of Port K, L —10t0 0 mA
100 msec.

loA(3) Per pin over the period of Port M1o P —15t00 mA
100 msec.

Zlga(1) Total current of all pins PortC, D, E —30to 450 mA
{Note 2)

Zlga{2) Total current of all pins PortF to -30to+50 mA
(Note 2) ‘

Zlpa(3y Total current of all pins Port K, L, M ~50to 0 mA
(Note 2) '

Zigai4) Total current of all pins PortN,O, P -50to 0 mA
{Note 2)

Allowable Power Dissipation Pd max(1) Ta=—30to +70°C{QIP} 430 mw
Pd max(2) Ta=—30 to +70°C(DIP) 600 mw

Operating Temperature Topr -30t0+70 °C

Storage Temperature Tstg —-B65t0+125 °C

. Allowable Operating Conditions/Ta=—30 to +70°C, Vgg=0V, Vpp=4.5 to 5.5V min  typ max unit

Operating Supply Voltage  Vpp VDD 45 55 v

Standby Supply Voltage Vst RAM, register hold(Note 3) vpp 1.8 55 vV

“H""-Level Input Voltage VIH({1) PortA,Bgtg2 1.9 +13.5 v
ViH(2) Output Nch Tr OFF Portof OD  0.7Vpp 135 V

type
{Port C to J}
VIH(3) Output Nch Tr OFF Port of PU 0.7vpp Voo V
type
(Port C to )
VIH(4) Qutput Nch Tr OFF INT,SCK, S1 0.8vpp +135 V
of OD type
ViH(5)  Output Nch Tr OFF INT, SCK, SI 0.8Vpp Vpp V
of PU type
VIH(6) RES 0.8Vpp Vpp V
VIH{7} External clock mode 0sc1 08Vpp Vppo |V
ViH{8)  Fig.7 High Vi Vpp-0.5 +1356 VvV
input circuit
of Port B3
ViH(9) Fig. 7 Low Vit 0.5VpDp +135 V¥V
input circuit
of Port B3

Continued on next page.

No. 2166-18/26



LC6554D, 6554H

Cpntinued from preceding page,

LC6554H

“L".Level Input Voltage

Operating Frequency
(Cycle Time)

External Clock Conditions (When the external clock option is selected)

Frequency
Pulse Width
Rise/Fall Time

3. Electrical Characteristics/Ta=—30 to +70°C, Vgg=0V, Vpp=4.5 to 5.5V

“H"-Level Input Current

“L""-Level Input Current

“H""-Level Output Voltage

*L""-Level Output Voltage

Output OFF Leakage
Current

Hysteresis Voltage

VIL(1)
VIL(2)
VIL{3)
ViL{4)

. VIL(s)

ViL(6)
VIL{7)

fop
{Tcyc)

fext

textH, textL

External clock mode
Fig. 7

Fig. 1

textR, textF
Osciltation Guaranteed Constants

Ceramic Resonator Osciltation

lIH{1)

lIH{2)

TTREY

hLi2)

he3)
liL(a)

VOH(1)
VOH(2)
VOH({3)

VoL(1}
VoL{2)

VOoL(3)

tOFF{1}
lOFF(2)

VHYS

Fig. 2

Qutput Nch Tr OFF
{Including OFF leakage
current of Nch Tr)
VIN=+13.5V

External clock mode,
VIN=VDD

Output Nch Tr OFF

VIN=VSS

QOutput Nch Tr OFF
VinN=Vss

VIN=Vss

External clock mode,
VIN=VSS
1oH=~50uA

ioH=—3mA
IOH=—10mA

oL =10mA

IgL=2mA, When Ig|_ of
each port is 2mA or less
Output Pch Tr OFF
Vp=-35V

Output open

Qutput Pch Tr OFF
VouT=VDD

Qutput Pch Tr OFF
VoUuT=VDp—40V

min  typ max unit
Port A,Bpto2 Vssg 05 VvV
PortCtoJ Vss 03vpp V
TNT, SCK, st Vgs 0.28Vpp V.
TEST Vssg 03vpp V
RES Vsgg 025Vpp V
05C1 vss 0.25vpp Vv
Low Vit Vssg +09 Vv
input circuit
of Port B3
See Table 2.
384 4330 kHz
{10.4) {0.92) {us)
0sCt See Table 2.
0SC1 a0 ns
0SC1 30 ns
See Table 1,
min typ max unit
Port of OD type +5.0 upA
{Port C to J)
Port A, B
0sC1 +1.0 uA
Port of OD type —1.0 uA
{Port C to J)
Port A, B
Port of PU type —1.3 —0.35 mA
{Port C to J}
RES —-45 -10 MA
0OSC1 -1.0 MA
Port of Vpp—1.2 A
PU type
(Port C to J}
PortK,L Vpp-—-1.8 v
PortMto Vpp-1.8 v
P
PortCtoJ 15 VvV
PortCto J 05 Vv
Port of PD type -33 Vv
(Port K to P)
Port of OD type +30 uA
(Port K to P}
Port of OD type -30 A
{Port K to P}
RES,INT, SCK,Si, 0.1Vpp A

0OSC1 of Schmitt type
{Note 5)

Continued on next page.
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Qontinqec_l from pr_ept_ading page.

min typ max unit
Current Dissipation
Ceramic Resonator Ippopi1) Fig.2 4MHz VoD 5 10 mA
Oscillaton Mode Operating mode,
Qutput Nch Tr,
Pch Tr OFF,
Port=Vpp
External Clock Mode IDDOP(2) 384 kHz to 4330 kHz VDD 5 10 mA
Standby Mode IDPST Output Nch Tr OFF VDo 0.05 10 pA
Output Pch Tr OFF
Port Vpp, Vpp=5.5 V
Oscillation Characteristics
Ceramic Resonator Oscillation
Oscillation Frequency fcrosc  Fig. 2 fo=4 MHz 0OSC1,08C2 3920 4000 4080 kHz
{Note 4)
Oscillation Stabilizing tCFS Fig. 3 fo=4MHz 10 ms
Period
Pull-up Resistance
1/0 Port Pull-up Rpp Vpp=5V Port of PU type 14 k&2
Resistance (Port C to J}
Pull-down Resistance
Output Port Pull-down Rpd VpD=5bV Port of PD type 50 200 k&2
Resistance (Port K to P)
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(t) Fig. b SCK 3.0 us
Output Clock Cycle Time  tckcy(2) Fig. 5 5CK B4 x Teye s
{Tcyc=4 x System clock period)
Input Ciock tckL{1) Fia.b SCK 1.0 us
“L*-Leve! Pulse Width
Output Ciock tckL{2) Fig.5 SCK 32xTcye Hs
“L"-Level Pulse Width
Input Ciock tckH(1) Fig. 5 SCK 1.0 us
*“H’"-Level Pulse Width
Qutput Clock tCKH(2) Fig.5 SCK 2 xTeye us
"H"-Level Pulse Width
Serial Input
Data Setup Fime tCK Specified for 1 of SCK, ]| 0.5 us
Fig.5
Data Hold Time tCcKi S 0.5 s
Serial Qutput
Output Delay Time KO Specified for { of SCK, sC 05 s
Nch OD only: External
1kohm, external 50pF
Fig. 5
Pulse Output
Period tpCy Fig. 6 PEQ B4xTeye us
"H"-Level Pulse Width tpH Tcyec=4 x System clock PEp 32xTeye £10% s
“L""-Level Pulse Width tpL period, Nch OD only: PEgQ 32xTeye £10%  ps
External Tkohm, external
50pF

Note 1: When oscillated internally under the oscillating conditions in Fig. 2, up to the oscillation amplitude generated
is allowable,

Note 2: Average over the period of i0oms

Note 3: Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the
HALT instruction.

The PB3 pin must be free from chattering during the HALT instruction execution cycle.

Note 4: fCpQSC represents an oscillatable frequency. There is a tolerance of approximately 1% between the center
frequency at the ceramic mode and the nominal value presented by the ceramic resonator supplier. For details,
refer to the specification for the ceramic resonator,

Note 5: The OSC1 becomes the Schmitt type when the OSC option is the external clock OSC.

Note 6: When mounting the QIP version on the board, do not dip it in solder.
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’ 056C1 05C2

l OPEN
External clock

Fig. i External Clock Input Waveform

Voo
eeem o / _________________ Lower limit of
: operating VDD
0sC 0sC2
I R LTI, oV
R
+—0! 0sC
Ceramic N
¢ :L resonator;l; c2 P ..
— - Stabilized oscillation
Unstabilized oscillation period

1CFS

Fig. 2 Ceramic Resonator

Oscillation Circuit Fig. 3 Oscillation Stabilizing Period

- 33pF+109
Wi T e | = |
CSAL.00MG {Murate) pr
R 00
o OFL10% Yoo Cres (=0.1pxF)
amHz T merEi0% 1!
KBR4.OMS (Kyosera) = 0_9 ©

Fig. 4 Reset Circuit
Table 1 Constants Guaranteed for Ceramic
Resonator 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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IRy

toxL f K

s Y Y y 0.8voo
\ 0.25Vop

K, 1c<

o’ TN . .
Input data K Load circuit '™
tcKo

' 50pF
50 ; Output data X I

Fig. 5 Serial Input/Output Timing

SI

pey

The load conditions are the
same as in Fig. 5,

Fig. 6 Pulse Output Timing at Port PEg

High V't input circuit

Port PB3 pin D———b& —» CPU cperation/stop contral

Low Vtinput circuit

1l>c > Port input, OSC circuit control

Fig. 7 Port PB3 High Vt/Low Vt Input Circuit

Table2 LC6554H

Table of Oscillation, Predivider Option (All selectable combinations are shown. Do not use any other combinations
than shown below.) Vpp=4.5to5.5V

Circuit Configuration Frequency Predivider Option

Remarks
{Cycle Time)

Ceramic Resonator
OSC Option 4 MHz 1/1 {1 ps)

External Clock Option | 384 to 4330 kHz 1/1 (10.4 to 0.92 ps)

E;tg;?:;?éogtsc?r:g’tzr The external clock drive is impossible. When using the external clock drive,
OSC Option specify the external clock option.
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LC6554D/H INSTRUCTION SET

Symbol Dascription
AC : Accumulator M{DP} + Memory addressed by DP t ) [ 1:Contants
ACt tAccumulatorbit t P{DP() : Inputfoutput port addressed by DPL - : Transfer and direction
CF : Carry flag PC : Program counter + : Addition
CTL :Control registar STACK  : Stack register - :Subtraction
DP : Data paointer ™ :Timer A :AND
[ 1 E register TMF : Timer (internal) interrupt request flag v :OR
EXTF  :External interrupt request fiag At, Ha, La :Working register ¥ :Exclusive OR
Fn :Flaghitn 2F : Zero flag
M :Memory
5 instruction code
H i g|E . . Status flag
EE Mnemonic -4 Function Description atected Remarks
] D-D¢DsD. |D30:D-D- @O
g CLA Ciear AC 1000|0000 |AC—O The AC contents are cleared. 7F * 1
E cLC Clear CF 11100006 |1t |CF+D The CF contents are clesred. CF
E |s1cC Set CF T1 11 o000 |1t |cF et The CF is set. cF
g CMA Complement AC 11100100 1] {ac «(&G The AC contents are complemented. ZF
'g INC Incremeant AL 0 CO0O11 1 1 0|1 |1 ]AaC —(ACI+1 The AC contents are incremented +1. ZF CF
§ DEC Decrement AC COoOO0 o1 v 111 |1 |AC +~—(AC) =) Tha AC contents are decremented —1. ZF CF
5 Rotare AC left ACH—({CF ACn=1+ | The AC contents are shifted left through
RAL 9
E thiough CF G000 00 T CFeiaC) the CF. ZF CcF
E TAE Transfer AC to E Q000 (00 v Y11 |E=1AD) The AC contonts are transferred 1o the E.
< | xag Exchange AC with E |Q 0 0 O |1 1 0 1 |1 |1 [JAC)=3(E) Igghi:%ggmenu and the E conents are
5§ Jium In¢rement M 00 10|11 10|11 |MDP —(MDPI)+1 | The M(DP) contents arg Incremented +1, | ZF  CF
B
El DEM Decrement M Q010 |1 1 1 1 (1] |MDP—[MDP)]=1 |The M{DP} coments are decremented =1, | ZF  CF
‘c A single bit of the M{DP} specified with
EEIsMBbr |Ser M otz b 00001 0BBy|1 |1 {MDP BiBg —1 e 0P} specified wi
> 1Bp is set.
[ A sirgle bir of the M{DP) specified with
E.E RMBbit |Reser M data bit |0 G 1 O (1 0 B/Bg|t [1|MIDP.B1Bol =0 BB i reser, zF
" Binaﬂ addition of the AC contents and
AD Add M 1o AC 01 10000 C|1[1]AC~ACH+(MDP)] |the MIOP) contents is performed and | ZF  CF
the result is stored in the AC,
AC = AC) + (M(OP)) Binary addition of the AC, GF contents
ADC Add M 1o AC withCF |O 0 1 010 0 0 O 1) |1 |7 ! and the M{DP) contents is performed and | 2F CF
(CF} the result is stered in the AC.
I
DAA P:C;r;:.liﬂu“ Al ofor o |11 |acHan+6 6 is sdded to the AC contents. ZF
DAS E‘EC;L“;’IL;“:'I;;‘ A i oo o1 | |ac—an+io 10 is added to the AC contents, ZF
- The AC contents and the M{DP] contents
E EXL Exclusive or M 1o AC[1 1 1 1 |0 1 ¢ 1 [V |1 |aC—(AC)w (MIDPI) | are excllgive»ORed and the result is stored | ZF
¥ inthe AC.
g The AC contants and the M{DP] contants
§ |AND And M to AC Ty 1 ofor 1 o1 (AC—AC A[MDP)] :EANDed and the result is stored inths | ZF
E The AC contents and the MIDP} contants
g OR Or M 1o AC T 1100101 1|1 FAC =(ACIV [M(DP)] | are ORed and tha result is stored inthe | ZF
E ¢ The‘AC contents and the M{DP) cantents
5 CM™ Compare AC with M1 1 1 1§10 1 1 |1 |1t L{MDP)]+ (AC}+1 ars compared and the CF and ZF are ZF CF
2 sat/reset.
2 Comparison result CF ZF
E
-3 (MIDP)} > AC) o | o
e [MiCP)] = AC) 1 1
E (M{DP} ] < {AC) 1 0
&=
£ -
E | Cl data [Compare AC with [0 0 1 0|1 1 0 0 |2]|2|30a2011g+tACI+1 | The AC contents and the Immediate. [,
< \mmeadiate dats 0t &0 jisialatg data 3i5141p are compared and the ZF
end CF are sat/resel.
Comparison result | CF 7F
gl hilg ™Al | O 0
13121, g =(ACI | 1 1
131215 1g< (ACI| 1 9
CLI data|Compare DPLwih 10 01 G |11 00 |22 [(BPOW¥islatilg The DP| contents and the immediate
mmedate data OV O |iglgig data Ig15141q are compared. ZF
Load AC with The immediate data I31514 1 1s Ioaded in
LI data mmediate data T 100 [Ialalvig |1 |1 [AC=lalzl,1g the AC, ZF w1
5 Store AC 10 M COODOC{00 0] |MDPI—AD The AC contents are stared in the M{DP),
L Load AC tiom M 0O 10000 1|11 |AC—(MDP) The MIDP} contents are loaded in the AC.| ZF
h - The AC contents and tha MIDP] Tre 2F n i
» |XMaata E:: ange ;\C with M1 0 1 0 |0 MaMiMo (1 (2 ACHSS (MIDP) ] contents are exchanged and then the scoating v
] then modify DRA DPp ={DPw ¥ DPy contents are modified with the 43 ol o {DF )
g with immediale data OM M Mg contants of {DP) ¥OMoM M, vOMgM My,
g | X Exchange AC with M |1 0 1 0 [0 0 0 O (1 ]2 |al)s(MDP)) The AC contents and the M(DP} contents The ZF is ser/rusat
£ acconding 1 the
® are exchanged, Z¥ Py, Gontants ot
g :h. tima of inetryg:
] ) — The AC contents and the M{DF] 'rm;.;‘ I
3 [« E;change ACwith M.J1 1 1 1 |1 1 1 0 1|2 |[i1AC) = (MDPI} contents ara sxchanged and thon the | 2F vt v
5 then ingrement DPy OPL «~DP o) +1 DP contents are incromented +1. resitol {OF 413,
X0 Exchange AC with M{1 1 1 1 [0 1 1 1 {1 |2 |iaC) = (MiDP} ) The AC contants and the MIDP) The ZF i etices
. cantents arg sxchanged and then tha rding 16 1he
then decrement DR, DPL—iDPL—1 DP} contents are é’gcr.memeq -1, f o orlwtol;,_-n
RTBL | Read table data fram|0 1 1 0 |0 0 1 1 |1 |2 | AC.E—ROM The oontents of ROM B e Y e
progiam ROM {PCh E. AC) with the E and AC contants are loaded in
the AC and E.
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Instructicn code

. ] . Status fleg
a Mnemanic sy Function Description ffected Romarks
3 D7Ds D5 Da [Da02 0y Dg [2 | affect
£ [ Loz data]Load DPo witn zenand|1 © 0 © liatz 1rta |1 |1 | 0P 0 The DPyy and OP_are loaded with O and
g DPL wir immed-are DP. —13i21110 the immediate data 151411 | respectively.
2 Jata respectvely
B - - ——
‘e {LHI data}load DPr with G100 flaretvig |l jt [DPa=I3izlilp The DPy, is loaded with the immediste
% immediate data data Igl5t) 1g.
E IND Increment DP 111 11 1 0 |1 |1 |DP ~—(DP1+1 The DP|_ contents are incremented +1, ZF
=
E | DED Deciement DP, T T 1 11 {1 [ |DPL—(DPLy— 1 The DP|_contents are decremented —1. | 7F
.':3 TAL Transler AC to DPL T T oo 1 1| | DPL —(AG The AC contents ara transferred to the DP,
2 [ 1La Transter DPL 1o AC t110(voo0 1|1 ]AC—DPL) The DP|_contents are transterred 1o tha A 7 F
] The AT contants and the DP; comtents are)
B | xan Exchange ACwth DP~ [0 0 ) 0 [0 0 1 1 |1 [1 [{AC)=IDPu} exchanged. H
c XAl Exchange AC wiun g Tha AC contents and the c:ntents of
8 XA 11 I ACH S (A working register At are exchanged.
B XA? working register Al L1 g ,8 ?8 8 1 :Ag: “EA?; At is assigned one ot A, Ay, Ay, Ag
2 ; ! = i tytp.
-% XAZ 1o oio o1 a0 =iz according to tytg
£ XA3 T 10k 1200 |V |1 | (AC =(AS
H The DP contents and the contents of
H |xhe Exchange DPw witn .2, — worklanragistar Ha are exchanged,
?'E XHO working register Ha T 11 1110080 0 1 |1 |{DPw _-_-IHOD Hais assigned gither of HO or M1
2E XH1 11 1 1 1:1:0 0 111 |1DPHl S{HT) sccording to &,
¥ 2lxLa Exchange DE h The DP| contants and the contents of
R 9 Lwit AL working register La are axchanged.
= E| XL0D working register La T 0G0 0 |1 | (DL S(LOY Lais :qssinr?uﬂ either of L0 or LF-ccordinJ
XL1 Vi foinio o v |ioPu St to a.
2 | 5FB llag| Set flag tit 0101 [BaB2B1Ball |1 ]Fne=1 The flag specified with ByBoB 4By is set,
2
T
£ RFB flag| Reser flag bit 00 0 1 1B1B2BrBo|1 |1 |[Fn <0 TheflauspecifiedwithB3B2B-|Buisrese1, 7F Tha Tags are divid:
B wd inlo 4 groups of
E Fptw Fy Fyio
g l:;,:alo F”,Fu
16
2 TMIF it atiree
‘E sccording to the 4
E bity including »
single bi1 pecitled
E with the immadiate
i, dma 93‘2“150-
JMP addr | Jump 0 th 1 1 PigPgP —pPCL 57y | A Jump to tha address specified 1£ the BANK and
addr | Jurmp e curien| {0 0 wPaPs |2 |2 1 PC F"CMIS?_L;PCH‘». with the PCy; for PC;1) snd IV Inpuctiom ore
bank PI1PsPsPqP3P2P1Po PoPgPaP;PsPsg| " . 11 uncuted narsecutis
PaP3P2P) Pg immediate data P10P9P8P7P3P5P4P3P2 vty P} e
PyPg occurs, PCyy.
P , 11 1 1 s g = A jump to the address specified with
JPEA Jump n e current | ! 0 N L L L tE.AC) the contents of the PC whose low-order
] page moditied by E 8 bits are reptaced by the E and AC
_%‘ and AC contents ogours,
E | CZP addr {Call subroutine mthe |1 0 1 1 |PaP2Py Po[1 |1 | STACK ~{PC)+1 A subroutine in page 0 of bank 0 is called.
E zero page BC s PC1~3 =0
B PCe-2-P3P2P1Po
=
B {CAL addr | Call subroutine inthe |1 G 1 G |1 PoPePg|2 |2 | STACK ={PC)+2 A subroutine in bank 0 is calfed.
ﬁ zero bank P:P&PsPa|P3P2PIPo PC:"y = QPP P3Py
‘E PsPsPaPaP2P1Po
3 |RT Return from subrouure |G 1 1 00 1 Q|11 |PC—{STACK) A return from a subroutine occurs,
RT! Return from nterrupt [EN VI | 0G0 1 O |1y |PC—ISTACK) A raturn from an interrupt service routine [ 7¢  ¢f
fouting CF 2F =~ C$F.ZSF oceurs.
BANK Change bank T 1 10101 |11 PC~=(PCI The bank is changed. e e tors
. tha JMP instruction,
58 Set bank o1t 0(Cer nw|r|1|razPen~nn The bank is changed.
: A
Effective only when used immedgiataly m"fc"ég;"; only
belora the JMP instruction.
BAt addr | Branch on AC but 03 11|00 titg|2|2|PCr-oe P1'PePsPa |Ifasinglebit of the AC specifiad with Moemonic 1840 |
P1PsPsPa|PIP2P1 P P PyP1 Py the immadiate dats tytg is 1, 8 branch to BAN wocording
B"s _ 1o the address specifled with the immediatd to the walue of t,
oACt=1 dats P7PgPeP PaPoP Py within the same
page occurs,
- If & single bit of the AC spacified with [ K s BNAD
BNAt addr Branch on no AC it |00 1 3 0 C (1 0|2 12 [PCr o= PrPePsPy the immedinte datm t1ty is 0, a branch to mn;::';oo::mm
P7PEPsPa P3PPI Po PIP2P1 PO | the address specified with the immedlats to the value of 1,
it ACI=0 data PyPaPcP 4P aPoP P within the same
7654732710
Page occurs.
BMz addr | Branch on M bt 0117 1 /0 1Vt 1tg|2]|2]|PC7~0w PrPsPspa |If asinglebit of the M(DP) specifled with Mramenit it 3M0 (o
P:P:PyP4|PIP2PY Po P3Pz P Pg |tDe immediate clata t12q 15 1, a branch to . BM3 socerding 10
eTE the address specitied with the Immed iata he valuw of 1.
o (MiDP.t11l)=1 | data PzPgPgP P3P 4P Py within the same
page occurs,
|4 e |1 & single Bt of the M{DP) specified with v BNMO
£ | BNMt addr| Branch enno M bt [0 O 1 1 |O Tt tg|2 |2]{PCr-0—PrPsP5Pys the immadiate data 41y is O, 8 branch to :";';::‘:WMW
g P7PsPsPa|l Py Pz P1 Po PaP2P1PO | the address spocitled with the immediate to the valus ot t,
& 1 (MIDP.t 1t J=0 |data P7PgPEPaPaP2P 1P o within the same
E page ocours.
| E 50— P71PEP I o single bit of pert PIDP, ] specifiod ™
& BPt addr | Branch en Port b 01 11Y Otrio]2|2]|PCr~0 ngspsga with the immedinte data 1,15 i5 1. 8 2‘3:":':'2';'.'".:0::.
] P2 Pg Ps Pa|P3P2P) Po ) IF2P1 PO | branch to the address specified wiih the el 1.
 (PIDPL 11t ol J=1 | Immediate data P3P gPcP4P3PoP Py
within the same page occurs.
s g+ P If & single bit of port P{DP ) specified Moamonis is BN to
BNP addr] Brancn on no Port bit |0 0 1 111 0t to|2 )2 PC- ° 7P6E5§4 with the Immediate data t tnis0, 8 BNPY setonding Lo
P Pe Ps Pa| P3 P2 Py Po P3P2P1PO | peanch ta the address spu:l\liad with the e valus of 1.
H(PIOPL 1120 ]=0 immediata deta P7PPeP sP3PoF Py
within the ssame pane occurs.
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13
'E Instruction code wl 2 1
En Mnemanic AR Function Description Stetusflag! o narks
£ D Dg Bs Da D3 D2 D1 Dg | B[S atoctod
T add h t 11 1 - If tha TMF is 1, a branch to the
B r] Branch on timer 0 1 1 00 |2 (2|PCr-0—PsP5P5Pa address specified with the  immediate TMF
P7PePsPa[P3P2P1 Po P1P2P1Po |data PyPgPgP 4PaPoPyPg within the seme
it TMF=1 page occurs. The TMF is reset,
N 1. e Lthen TMF 0
n . If the TMF is 0, a branch 10 thd
BNTM addr| Branch on no timer [0 0 1 1 |1 1 0 0 (22 |PCrepe= P2PePsPa | t00 specified with the immadists | 1"
P1PsP5sPa|P3P2Pi1Pg P3P2P1Po |data P7PgP5PaP3Pof Py within the same
i TMF=0 page occurs. Tha TMF is reset.
then TMF «0
— If the EXTF s 1, 8 branch to
Bl addr Branch on 1nterrupt O1 1 1 1101|212 |PCrp—PIPsPsPa the oddress specified with the EXTF
P7PsP5Pa|P3aPzP1Po PaP2P1Po |immediste data PyPgPgPaFaPaP P
i EXTF =1 within the same pege occurs, The E>?TF
then EXTF <0 is reset.
BNI addi | Branch on no interrupt{0 G 1 1 {1 1 0 1 12 ]2 |PC7pe—-PrPgPsPa |)f the EXTF is 0, a branch to EXTF
the address specified with the
P1PsPsPa|PaPzPPo PaP2P1P0 | immediate data PyPgPgP4PaPoP Py
R W EXTF=0 within the same page occurs. The EXTF
then EXTF «0 is roget,
g — If the CF s 1, a branch to
£ BC adar Branch on CF o1 1 v 11 11 |22 |PCrep—PiPsPsPa the sddrass specified with the
g P1P5PsPa|P3P2P1 Pp PaP2P1Po [ immediate data P;PgPGP4P3PoP Py
H] il CF=1 within the same page occurs.
(=4 T
',é BNE addy | Branch on no CF 00 11 (111 122 [PCroePrPePsPa |if T CF K O 8 Brandh b0
5 P1PsPsPa|P3PzP 1 Pp PaP2P1Fo |immediate data PyPgPgPaP3PoP Py
& 4 CF =0 within the same page oceurs.
g~ If the 2ZF is 1, a branch to
BZ addr | Branch on ZF ct 1111102 |PCreo~P7PsP5Ps the address specified with  the
P1PsPsPa PaP2P1Pp PaP2PyPo [immediate data P7PgP5P4P3P2P Py
i1 ZF =1 within the same page occurs,
g - It e 2F s O, a brench to
BNZ adari Branch on no ZF COoO1vV 1111 0|2(2]|PCro~PIPsP5P4 the sddress specified with the
P:PsPsPa P3Py Py Pp P3P2P1 PO |immediate data P7PgP5PaPaP2P 1Py
if ZF =0 within the same page ocgurs,
BFa addr | Branch on [(lag bn 1101 [nangning|2 2 |PC7~p—P7PgP5Pa ::i:ﬁtl:leu?mbni:egi’n::;:tsnfvl\agns ’r?uﬁiﬁiusd1 Mawmonic it BF 10
P1PePsPa(P2P2P1 PO PaP2P1Po | 5 pranch to the address sp:gc%ielld \E)lith t'hn ?;‘:.LT;TPW
G4 Fn=1 immediatedmF7F3F5P49392P,F0
within the same page occurs,
BNFn addr| Brangh on no flag 100 1 |ngagning|2 |2 |PCr-0—P7PePsPa :i::etlﬂuti;rnt::egifa;:?jlgf:\?:;r?::gigdu Moamaol | GNP
. o i
bt PiP&PsPa|PaPzP1Py P3P2P1Po | 5 branch to the address specified with the mlhtvtlu.lcof n."q
if Fn=0 immudiatedmaP7P5P5P4P3P2P1PD
within the sama page occurs,
2 | IP Input port 10 AC ¢c o0 T 100 |1 |1 |AC~([PIDP) Port P(DP| ) contents are loaded in the AC.| zF
‘3 OP Output AC to port o1 0001 |11 |[PDPLY—1AD) The AC contents are outputted to port PIDF ).
I~ - — — -
E |SPB bt |Ser port bit 0000|018Bo[1[2]|riDPL BrBgy—1  [Asirglebitin port PDP) | specified with e iy inrucison
= the immed iate data 8By is set. i axscutad, the €
- contenti re
3 destroyed,
=
g RPB it | Reset port bit 0010|011 BiBo|1 |2 |PIDPLRBIBY) ~0O A single bit in port P(DP| ) specified with | 7 When this instrogtion
2 the immediate data Blﬂo is reset. in wuacuted, the €
- COMtents aee deqtroywd .|
SCTL bir| Set control register |0 0 1 0|1 + 0 0 [2|2]cTL—CTLyV Tha bits of the control register specified
with the immediste data B,8,8,B
b 100 C [81B281B0 BIBZB1BO | gy, ' 3¥2%1Hg tre
RCTL b | Reser contral register [0 O 1 O [ 1 0 Q |2 |2 1CTL ~iCTL)Y A T[\ebi!sghhac_ontrolrngimrspecﬂied 7F
— t B~B4B, are
5 biil S} 100 1 |83B2B180 B3B2E 85 | e immediate dota 65828189
1)
4
— The E and AC contants are (oaded in the
E[wrtm  |wime tme Tt oo 1 [TMeEL AT e T TME 1o poas 8 TMF
i TMF «0
& |HALT Halt T or ot ol |1 | Hat Adl operations stop.
NOP No operation Coo00|000oO0|1 |1 |No operation No opsration is performed, but 1 machine
cycle is consumed.

"1 If the CLA instruction is used consecutively in such 8 manner as CLA, CLA, —~—=——m
the first CLA instruction only is sffective and the following CLA instructions are changed

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall: ‘
O Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO., LTO, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any

and all ¢claims and litigation and alt 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 jqintly or severally.

B Information {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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