No.2156A | LC6554D,6554H

CMOS LSI
4K-Byte ROM-Contained Single-Chip 4-Bit Microcomputers
With FLT, LED Drivers

The LC6554D/H are single-chip 4-bit microcomputers that contain a 4K-byte ROM, 1K-bit RAM, and have 64 pins.
The LC65540/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 LC6554D/H have specific ports that are used to provide the interrupt function, 4-bit/
8-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 LC6554D/H can
be also widely used in applications where no fluorescent display is provided,

The LC6554D/H are the same as our LC6500 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 LC6500 series)
® On-chip 4096-byte ROM, 1024-bit RAM
® [Instruction cycle time: 2.77 us (D version, Vpp = 4 to 5.5V)

0.92 s (H version, Vpp = 4.5 to 5.5V)
Serial input/output interface x 1 (4 bit/8 bit program-selectable)

® /0O ports: 57 pins in all
Input ports 8 pins
Input/output common ports 28 pins: 15V 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
Output 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/O interrupt: 1
® Stack level: 8 levels (Common with interrupt)
® Timer: 4-bit prescaler + 8-bit programmable timer
® Burst pulse (64 x cycle time, dury 50%) oatput function
® Oscillator option

Circuit mode: Ceramic resonator mode, 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 to5.5V (D version)
45 t0 5.5 V (H version)
Package: DIP64 shrink type, FLP64
Evaluation LSI: LCB595 (Evaluation chip)+ EVA-TB6520/22/54/43/46 (Target board),
LC65PG54 (Piggyback)

The application circuit dhagrams and circuit constants herein are included as an example and provide no guarantee for designing
equipment to be mass-produced.

Theinformation herein is believed to be accurate and reliable. However. no responsibility is assumed by SANYO for its use: nor
for any infringements of patents or other rights of third parties which may result from its use

Specifications and information herein are subject to change without notice.

SANYOQO Electric Co..Ltd. Semiconductor Overseas Marketing Div.

15-13, 6 chome, Sotokanda, Chiyoda-ku, TOKYO 101 JAPAN

5136K1, TSI No. 2166-1/24
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LC6654D, 65654H

Pin Assignment OSC1, OSC2 : C, R, or ceramic resonator oscillator for OSC

PAD-3 : Port for input only Agp-3
PBp-3 : Port for input only Bo-3
PCo-3 . Input/output common port ' Cg-3
o) PD0-3 : Input/output common port Dp-3
PNo E PEo-3 : Input/output common port £g-3
PN [2
PN; ] PFp-3 : Input/output common port Fy-3
pNs [7] PGo-3 : tnput/output common port Gp-3
POo E Pla-3 ¢ Input/output common port (-3
PO | 6 PJo-3 : Input/output common port Jo-3
E‘O)Q % PK0-3 : Port for output only Kg-3
3 L PL0-3 : Port for output only Lg-3 o
PPo 9] . With high-
ol 5 PMg-3 : Port for output only Mg-3
PAo LLJ] voltage output
par [17] [54] Pk PNop-3 : Port for output only No-3 driver
paz [12 [53) Pr PO0-3 : Port for output only Og-3
PA3 E % SKO PPo : Port for output only Pg
14 5 P . . . .
zzC’ [ 50 P St - 4-bit/8-bit serial input port
1 . .
Pa. [6] LC6554D/H [ag] ru- SO : 4-bit/8-bit serial output port
B3 [17] 48] P SCK ¢ Input/output for serial clock
Pco (18 47} PJo INT * Interrupt request input
pci [19 [ 46] Pl Vp : Vp pin
2 [45] P12 - .
PC> 120 == RES . Reset
PCa {21 [44] Ph .
PDG IZ E Plo TEST ! Test
P .
PO [23 42] PG> Case Outline 3071-D64IC
PDz 123 a1l Paz (unit: mm)
PDs |25 [40] PG> 64 k<]
PEO lE—E' 29- PGo anaannanonanaaoanonoNnnonaonanNnon T—T‘:_
Pes [27] [38) PFaINT wo
PE> @ g PF2'5CKR Y
PEs [29) [36] PFi7sO _O- J{
TeST [30 E PFo Sl y 0000000000000 0000000000 00U000 -
vss |31 E RES 3 ¥ 57.2 4
[33] osc2 c
osc1 (32  33] é T
«©
DIP 645 r— |
Py o4 178 SANYO: DIPG4s
SSe8885202S5299; Case Outline 3057-Q64AIC
afdgaacona0ca>aacaaacoaaa (unit:mm)
AN 20.0
PPo —]164636261605958575655545352515049 1 ) | o 14.0 -
PAo —12 47 |— PKz 1.0
PAy —13 46— PK2 ”
PA2 — 4 35— PKi 0.15
PAs —5 44— PKo ] k<
PBo —6 43 Ve 49
PRy — 5 LC6554D/H BE e — z
PBz —{8 41— PJ2 — Er—
PBz —9 FLP-64C 40— P4 [—— _—
PCo —10 39— PJo ] g
PCi —M1 3g— Pl3 E—IE e
PCz —12 37— P2 —— —
Pcs —13 36— Ph — —
PDo —{14 Bl PIo 23 == ——
PD1 —15 341 pPG3 R4 — ) —r—
PD2 18 31 PG — —r—)
17 18192021 222324 2526 27 28 29 30 31 32 — ==
TTTTTTTTTIT T T I 1] .=='=’={}} =
— o @ — OV X 2 5 (=== —ir—
SErudneasalRese Lo 7
" °° fify dl HHH H HH .
(VISR VU P T
aaaon

o SANYO: QIP64A 218
Note: When mounting the FLP version on the board, do not dip it in solder.

No.2156-2/24
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LC65564D, 6554H

System Block Diagram

PAo-3 :> Port A:::) RAM PG
(266X 4) ROM
Femmqe===d
= 'E WA STACK1 (4K bytes)
PBo.3 QEF\___D < STACK2
STACK3
STACK4
PCo-3 C:y Port G k STACKS
/] B STACK6
4 STACK7
POo-3 Port D C:"> STACKS
L <>
L . System Bus ]
[ S < e
PEo-3 @ Port E
] < > < >
= o = |l ][]
cF | zF JextF fvF
Se | register reglsler
$0 o st KN & INT
apit/gbit | B 120 Bus 1
= 1L 1L U o
Serial O 0SC1
4bit ” asc
' rs::i;wr Port G Port | Port J 0302
Sl o—d - -0 RES
4/8bit. TEST
SCK O=—= PGo-3 Plo-s Plos =—0 Voo
-*——0 Vss
1/0_Bus -0 Vp
Port K| | Port L| |Port M] |Port N{ {Port 0] [ Port P
PKo-3 PLo3 PMos PNo3s POo-3 PPo

RAM

WR
AC
ALU
DP

CTL
OSsC
™

Data memory

Flag

Working register
Accumulator

Arithmetic and logic unit
Data pointer

E register

Control register
Oscillator

Timer

. DEC
CF, CSF
ZF, ZSF
EXTF
TMF

{Note) SI, SO, SCK, INT: Common to PFg to PF3

Status register

Program memory

Program counter

Interrupt control
Instruction register
Instruction decoder

Carry flag, carry save flag
Zero flag, zero save flag
External interrupt request
Internal interrupt request

B 799707b 0017918 bbs WH
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LC6554D, 6554H

Pin Description

Pin Name | Pins 1/0 Functions Options During Reset
VDD 1 Power supply - -
Vssg 1 -
i i (1) External clock input
clock generation (3} 2-pin ceramic
0sc2 1 Output @ For the external clock mode, the resonator OSC_ —
g ’ (4) Predivider option
OSC2 pin is open. 1. No predivider
2. 1/3 predivider
3. 1/4 predivider
PAD 4 Input ® Input port Ag 10 3
PA1 (Low-threshold input)
PA2 4-bit input (IP instruction) — —
PA3 Single-bit decision (BP, BNP
instructions)
PBg 4 Input @ nput port Bg to 3
PB1 (Low-threshold input)
PB2 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 ®"H" output
PCq 3. ’ output
PCo 4-bit input (IP instruction) (2) Wwith pull-up ®’L" output
PC3 4-bit output (OP instruction) resistance (Option-
Single-bit decision (BP, BNP (3) Output during reset: | selectable)
instructions) “H :
Single-bit set/reset (SPB, RPB (4) Output during reset:
instructions) “L
®Qutput (“H” or “L"”) duringreset |.® (1), (2):
may be specified by option. Specified bit by bit.
® (3), (4):
Specified in a group
of 4 bits.
PDg 4 | Input/output | ®Input/output common port Dg to | Same as for the PCQ to 3.| Same as for the
PDq 3. the PCg {0 3-
PD2 The functions, options are the
PD3 same as for the PCq o 3.
PEp 4 |Input/output | ®input/output common port Egto | (1) Open drain type ®’H"” output
PE1 3 |  -output (Qutput Nch
PE2 4-bit input (IP instruction) (2) With puli-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 puise {64Tcyc)
output function :

Continued on next page.
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LC6654D, 6554H

Continued from preceding page

Pin Name | Pins /o Functions Options During Reset
PFo/SI 4 |iInput/output | ®Input/output port Fg to 3 Same as for the' PEQ 1o 3.| Same as for the
PF¢/S0 The functions, options are the PEg to 3.
PF2/SCK same as for the PEQ 1o 3. However, Serial port:
PF3/INT no burst pulse output function is Disable

provided. Interrupt

®PFQ to 3: Also used for serial source: TNT
interface, INT input. Program-
selectable.
®4-bits/8 bits of serial input/output:

Program-selectable

Sl: Serial input port

SO: Serial output port

SCK: Serial clock input/output

TNT: Interrupt request input
PGo 4 |input/output | ®Input/output common port Ggto | Same as for the PEg to 3.| Same as for the
PG1 3. PEg to 3.
PG2 The functions, options are the
PG3 same as for the PEQ 1o 3-

However, no burst pulse output

function is provided.
Plg 4 |Input/output | ®input/output common port g to | Same as for the PGg ¢o 3.] Same as for the
Piq 3 .| PGD 10 3-
Pl2 The functions, options are the
Pi3 same as for the PGg 1o 3-
PJo 4 |Input/output | ®Input/output common port Jg to | Same as for the PGQ to 3.| Same as for the
PJq 3 PGQ 10 3-
PJ2 The functions, options are the
PJ3 same as for the PGQ o 3.
PKg 4 Output ®Qutput port KQ to 3 (Segment {1} Open drain type “L*” output
PK4 driver output) output (Output Pch
PK2 4-bit output (OP instruction) {2) With puli-down transistor OFF)
PK3 Single-bit decision (BP, BNP resistance

instructions) ® (1),(2):

Single-bit set/reset (SPB, RPB Specified bit by bit.

instructions)
PLg 4 Output ®Output port Lg to 3 (Segment Same as for the PKQ ¢o 3| Same as for the
PL1 driver output) PKO 10 3-
PL2 The functions, options are the
PL3 same as for the PKQ ¢o 3-
PMo 4 Output ®0utput port Mg 1o 3 (Digit driver | Same as for the PKQ to 3.| Same as for the
PMq output) PKO to 3
PM2 The functions, options are the
PM3 same as for the PKQ ¢o 3-
PNo 4 Output ®Output port NQ to 3 (Digit driver | Same as for the PKQ to 3.| Same as for the
PN1 output) PKQ to 3-
PNo The functions, options are the
PN3 same as for the PKg ¢o 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 ®QOutput port OQ to 3 {(Digit driver |Same as for the PKQ 1o 3.| Same as for the

PO1 output) PKQ to 3-

PO2 The functions, options are the

PO3 same as for the PKQ ¢o0 3.

PPo 1 Output *Qutput port Pg (Digit driver Same as for the PKQ o 3.| Same as for the
output) PKQ to 3.

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

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 fnput oL S| test pin . .
Normally connected to Vgs
Vp 1 - ®Power supply pin for pull-down
resistance — -
Oscillator Circuit Option
Option Name Circuit Conditions, atc.

1. External Clock 5G4 ® Input: Schmitt type.
Il

2. 2-pin RCOSC

o Input: Schmitt type.

3. Ceramic

. c1 .
Resonator H 0Sc1 4
- 0SC . Ceramic
: resonator 0sc2
c2 R

. No. 2156-6/24
BN 7997076 0017921 152 mm
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LC6554D, 6554H

Predivider Option

Option Name

Conditions, etc.

1. No predivider

Applicable to all of 3 OSC options.
The OSC frequency, external clock
do not exceed 1444 kHz,
(LC6554D) '

The OSC frequency, external clock
do not exceed 4330 kHz.
(LC6554H)

Refer to Table of OSC, Predivider
Option (Table 2).

2. 1/3 predivider

Applicable to only 2 options of
external clock, ceramic resonator
0OSC.

The OSC frequency, external clock
do not exceed 4330 kHz.

Refer to Table of OSC, Predivider
Option (Table 2).

3. 1/4 predivider

Circuit
®
[ ]
- 8
fosc 2]
é -nc-, ®
O -8
®
[ ]
fo:
% lfosc E 5
o oy [ ]
‘G 1/3pre-| _| £5
O divider Ec
8 & Y
[ J
- ¢ fosc -
2t el |
] 1/apred (S5
o |divider Ec
8 - o

Applicable to only 2 options of
external clock, ceramic resonator
0OSC.

The OSC frequency, external clock
do not exceed 4330 kHz.

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

"Il 7983707k 0017922 099 W
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LCBE54D, 6564H

Options of Port. Qutput Configuration : .
For each input/output common port, either of the following two output configurations may be selacted by option

{bitwise).
Option Name Circuit Applicable Porss
1. Open drain type PortsC,D,E,F, G, |, J
output
|__
Ports K, L,M,N,O,P
—

2. Output with

PortsC,D,E,F,G,I,J
pull-up O {>° —

resistance . :]

3. Output with PortsK,L,M,N, O, P
pull-down | —
resistance
RD
Vp
B 799707L 0017923 T25 HE , No.2156-8/24
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LC6554D, 6554H

LC6554D
1. Absolute Maximum Ratings/Ta=26°C, Vss=0V unit
Maximum Supply Voltage Vpp max ' VoD —03t0+7.0 V
Output Voltage Vo(1) 0SC2 Allowable up to voitage v
' ) generated
Vo(2) Port K to P Vpp—45 to Vpp+0.3 Vv

Input Voltage Vi{1) OSC1 (Note 1) -0.3 to Vpp10.3 v
Vi{2) TEST, RES ~0310Vppt0.3 V
Vi(3) Port A, B —-03to+15 V
Vi(4) vp Vpp—45 to Vpp+0.3 v

Input/OQutput Voltage VI0o(1) Port of OD type —0.3 10 +15 v

: (Port C 1o J)
Vi0(2) Port of PU type -0.3 to Vpp+0.3 v
{Port C t0 J)

Peak Output Current 1oP(1) PortC to J ~2to+15 mA
1op(2) Port K,-L —10t00 mA
loP(3) Port Mto P —16t00 mA

Average Output Current loA(1) Per pin over the period of PortCto J —-2t0+15 mA

100 msec.

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

10A(3) Per pin over the period of Port M to P —15t0 0 ‘mA
100 msec. .

ZIlgAa(1) Total current of all pins PortC,D, E —30to +50 mA
{Note 2)

ZIoA(2) Total current of all pins PortF 10 J —30t0 +50 mA
{Note 2)

ZIoA(3) Total current of all pins PortK,L,M ~50t00 mA
(Note 2)

Ziga(4) Total current of all pins PortN,O,P —50to0 mA
(Note 2)

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

Operating Temperature Topg . —30t0+70 °C

Storage Temperature Tstg —56t0+125 °C

2. Aliowable Operating Conditions/Ta=—30 to +70°C, Vgg=0V, VpD=4.0 to 5.6V min typ max unit
.Operating Supply Voltage VDD VDD 4.0 5.5 A"

Standby Supply Voltage Vst RAM, register hold(Note 3) Vpp 1.8 5.5 \"

“H”-Level Input Voltage VIH(1) PortA,Bgto2 1.9 +13.5 \
ViH(2) Output Nch Tr OFF Portof OD 0.7Vpp +13.5 \"/

type
{(PortC to J)
VIH(3) Output Nch Tr OFF Portof PU 0.7Vpp VDD \Y
type
: (PortC to J)
ViH(4) Output Nch Tr OFF TNT, SCK, Sl 0.8Vpp +135 Vv
of OD type
ViH(5)  Output Nch Tr OFF INT, SCK, SI 0.8Vpp Vpp V
of PU type
VIH(6) RES 08Vpp Vpp V
ViIH(7) External clock mode 0sC1 08VvVpD VpbD \'/
ViH(8) Fig. 8 High vt Vpp—0.5 +135 v
. - input circuit
e : of Port B3
ViH(9) -Fig.8 Low Vt 05VpD : +13.56 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) PortA,Bpto2 Vss +0.5 v
ViL(2) PortCto J vss 03vpp, V
ViL(3) : INT, SCK, Si vss 0.25vpp V
ViL({4) TEST vss 0.3Vpp v
ViL(5) RES Vss 025Vvpp V
ViL(6) External clock mode 0osci Vvss 0.25vVpp \")
VIL(7) Fig. 8 Low Vt Vss +0.9 \Y
input circuit
of Port B3
See Table 2.
Operating Frequency fop 384 1444 kHz
(Cycile Time) (Tcye) (10.4) (2,77)  (us)
External Clock Conditions (When the external clock or 2-pin RC OSC option is selected)
Frequency fext 0SC1 See Table 2.
Pulse Width textH, textL } Fig. 1 0SC1 90 ns
Rise/Fall Time textR, textF 0SC1 30 ns
Oscillation Guaranteed Constants
2-Pin RC Oscillation Cext Fig. 2 OSC1, 0SCc2 22015% pF
Rext Fig. 2 OSC1, 0SC2 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"’-Level Input Current HH(1) Output Nch Tr OFF Port of OD type +5.0 pA
{Including OFF leakage {(PortC to J)
current of Nch Tr) Port A, B
VIN=+13.5V
HH(2) External clock mode, 0sC1 +1.0 upA
VIN=VDD
“L"-Level input Current TREN Output Nch Tr OFF Port of OD type —1.0 MA
: VIN=VSsS (Port C to J)
Port A, B
L2 Output Nch Tr OFF Port of PU type —1.3 —0.36 mA
VIN=VSS (Port C to J)
hL(3) VIN=VSS RES - —45 —-10 MA
hL(4) External clock mode, 0SC1 —-1.0 MA
VIN=VSS
"H"-Level Output Voltage VQH(1) loH=—50uA Port of Vpbp—1.2 \"
PU type
(Port C to J)
VOH(2) IOH=—3mA PortK,L Vpp—18 v
VOH(3) IOH=—10mA PortMto Vpp-—1.8 \"4
P
“L*-Level Output Voltage VQL(1) IoL=10mA PortCtwo J 1.5 v
voL(2) 10L=2mA, When IQ| of PortCtoJd : 0.5 v
: each port is 2mA or less
vVou(3) Output Pch Tr OFF Port of PD type =33 v
Vp=—35V (Port K to P}
. Output open
Output OFF Leakage IOFF(1) Output Pch Tr OFF ‘Port of OD type +30 uA -
Current - VOUT=VDD {Port K:to P)
IOFF(2) Output Pch Tr OFF Port of OD type —30 uA
. VouT=VDp—40V (Port K to P)
Hysteresis Voltage VHYS RES,INT, SCK,Sl, 0.1Vpp "
o OSC1 of Schmitt type
(Note 5) _
Continued on next page. -
‘No. 2156-10/24
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LC6554D, 6554H

Continued from preceding page.
LC6554D

Current Dissipation
2-Pin RC Oscillation Mode
Ceramic Resonator
Oscillation Mode

External Clock Mode

Standby Mode

Oscillation Characteristics

Operation mode, Output Nch Tr, Pch Tr OFF, Port=Vpp

IDDOP(1)
IDDOP{2)
iDDOP(3)
!DDOP(4)
'pDOP(5)
IDDOP{6)
IDDOP(7)
IDDOP(8)

lpDpSt

Ceramic Resonator Oscillation

Oscillation Frequency

Oscillation Stabilizing
Period

2-Pin RC Oscillation
Oscillation Frequency

Pull-up Resistance
1/0 Port Pull-up Resistance

Pull-down Resistance
Output Port Pull-down
Resistance

fcFosc
{Note 4)

tCFs

fMosc

Rpp

Rpd

External Reset Characteristics

Reset Time

TRST

Fig. 2 fogc=700kHZ(TYP) VDD
Fig. 3 4MHz, 1/3 predivider Vpp
Fig. 3 4MHz, 1/4 predivider Vpp
Fig. 3 3MHz, 1/3 predivider Vpp

Fig. 3 3MHz, 1/4 predivider Vpp
Fig. 3 400KHz VDD
Fig. 3 800KHz VDD
384kHz to 1444kHz, VDD
1/1 predivider
1152kHz to 4330kHz, VoD
1/3 predivider
1536kHz to 4330kHz,
1/4 predivider
Vpp=5.5V VbD
Output Nch Tr OFF
QOutput Pch Tr OFF
Port=Vpp
Fig. 3 fo=400kHz 0SC1, 0SC2
Fig. 3 fo=800kHz 0OSC1, 0OSC2
Fig. 3 fo=3MHz, 0OSC1, OSC2
1/3 predivider
1/4 predivider
Fig. 3 fo=4AMHz, 0SC1, 0SC2
1/3 predivider
1/4 predivider
Fig. 4 fo=400kHz, 800kHz,
3MHz, 4MHz
Fig. 2 Cext=220pF 5% 0sC1, 0sCc2
Rext=6.8k§2 £1%
Vpp=5V Port of PU type
(PortC to J)
Vpp=5V Port of PD type

{(Port K to P)

min typ max unt

1.6 5 mA

5 10 mA

5 10 mA

4 9 mA

.4 9 mA

0.6 3 mA

1.2 4 mA

2 6 mA

5 10 mA

0.05 10 uA

392 400 408 kHz

784 800 816 kHz

2940 3000 3060 kHz

3920 4000 4080 kHz

10 ms

486 700 1066 kHz

14 kQ

50 200 k&2
See Fig. 5.

Continued on next page.
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LC6554D, 6554H -

Continued from preceding page. L -
LC6664D, . Co C

: 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. 6 'SCK 3.0 us
Output Clock Cycle Time tckcy(2) Fig.6 SCK 64 x Tcye us
{Tcyc=4 x System clock period)
input Clock tcKL(1) Fig.6 SCK 1.0 us
’L "1 evel Pulse Width
Output Clock tckL(2) Fig.6 SCK 32 x Teye [TH
“’L*’-Level Pulse Width
Input Clock tcKkH(1) Fig. 6 SCK 1.0 Ms
“H""-Level Pulse Width
Output Clock tCcKH(2) Fig. 6 SCK 32x Teye us
*’H”-Level Pulse Width
Serial Input
Data Setup Time ticK Specified for 1 of SCK, s! 0.5 Ms
Fig. 6
Data Hold Time tCKI Sl 0.5 JTH
Serial Output
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 PEg 64xTevye Ms
*H”"-Level Pulse Width tPH TcyYc=4 x System clock PEQ 32xTcyc $10%  us
“t *’-Level Pulse Width tpL period, Nch OD only: PEQ 32xTeyc £10% us
External 1Tkohm, external ’
650pF ’

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 10 msec.

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

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

Note 4: fCFOSC represents an oscillatable frequency. There is a tolerance of approximately 1% between the center
freguency at the ceramic mode and the nominal value presented by the ceramlc 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 FLP version on the board, do not dip it in solder.

No. 2156-12/24 S
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LC6554D, 6554H

l 0501 (0SC2)

|
OPEN

External clock

Fig. 1 External Clock Input Waveform

l 0SC1  0SC2 | l 0sci 052 |
2R
o +—0—3
Cext = Rext " o1 & Ceramic

1 ;L resonatorI c2

Fig.3 Ceramic Resonator
Ogscillation Circuit

Fig. 2 2-Pin RC Oscillation Circuit

Voo l I
e _ [ ________________ Lower limit of l RES
operating VDD _L

Ci (=0.1
................... ov 1: RES uF)

0sC
AR

Fig. 5 Reset Circuit

— - - Stabilized oscillation
Unstabilized oscillation period

tcrs

T T - Note 7: When the rise time of the power

Fig. 4 Oscillation Stabilizing Period supply is 0, 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 CRgg must be in-
creased so that the reset time becomes
10 ms or greater.

B 7997076 0017928 507 WM No.2156-13/24
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LCE554D, 6554H

AMHa Ci 33pF £ 10% 800KHz Ci1 220PF +£10%
! C2 33pF £ 10% CSB8OOD C? 2200F +10%
M

CSA4.00MG (Murata) = 0o csBgook Murata) R 02
' C1 F£10% C F+

AMHz c2 ggﬁ%géj 800K Hz c; g;ng:g:
KBR4.OMS (Kyocera) — KBR80OOH (Kyocera) =
R 0% R 0Q
C F+109 F+

SMHz C ; 3§DF+:3;/6 400KHz g ; gggpf:"‘:gg:
CSA3.00MG Murata) prr 0% CSB4COP (Murata) PT=
R 0% : R 0e
c F+ c Fr

SMHz c ; EZDHJB: 400K Hz ’ c; ggng;g:
KBR3.0MS (Kyocera) pr= KBRA0OOB {Kyocera) -
R 0o R 0%

Table 1 Constants Guaranteed for Ceramic Resonator Oscillation

tekev

oKL , CKH

Sex \ ’ i 51 0.8voo

\ 0.25Voo

uck texi
Voo
d N Py .
st Input data x Load circuit '*®
ek

50pF
i I
s0 >§ Output data X
R

Fig. 6 Serial Input/Output Timing

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

Fig. 7 Pulse Output Timing at Port PEg

High Vt input circuit
Port PB3 pin D——D: - * CPU operation/stop control

. . o Low Vt input circuit
B . : - Dc > Port input, OSC circuit contral

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

W 799?07k 0017929 443 H No. 2186-14/24

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



LC6554D, 6554H

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) Remarks
Ceramic Resonator 400 kHz 1/1 {10 us) Unusable with 1/3, 1/4 predivider
Option
800 kHz 1/1 (5 us) Unusable with 1/3, 1/4 predivider
1/3 (4 ps) Unusable with 1/1 predivider
3 MHz 1/4 (5.33 us) :
1/3 (3 us) Unusable with 1/1 predivider
4 MHz 1/4 (4 us)
External Clock Option 384 1o 1444 kHz 1/1 (10.4 to 2.77 ps)
or External Clock 1152 t0 4330 kHz 1/3 (10.4 to 2.77 ps)
Drive by RC OSC 1536 to 4330 kHz 1/4 (10.4 to 3.70 ps)
Option :

External Clock Drive The external clock drive is impossible. When using the external clock drive,
%éCeramnc Resonator

C Option specify the external clock option or RC OSC option.

RC OSC 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 LC6554D. For the variation range of RC OSC frequency of the
LCB554D, the following are guaranteed at the external constants only shown below.

External constants Cext=220 pF, Rext=6.8 kohms
486 kHz 5 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 9: The oscillation frequency at Vpp=4 to 5.5 V, Ta=—30 to +70°C must be within the operation clock
frequency range (384 kHz to 1444 kHz).

1500 fmosc—Rext
1000 \ —

900 . N

80— <

700 N ™

600 \\ \ \

500 e \; \

imosc (kHz)

400

~.
300 \\ \

C,
\ \ ) ",
N | Ef«\
200 < ; B

(3
Y (;00,0
Vopo="5 V)
I K
Ta=25 [} D \
100 .
2 5 10 20 30 40 50 100

Rext "k

Fig. 8 RC Oscillation Frequency Data (Typ.)

B 799707k 0017930 165 HR No.2156-15/24

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



LC6554D, 6554H

e g

LC6554H

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

Maximum Supply Voltage

Output Voltage

Input Voltage

Input/Output Voltage

Peak Output Current

Average Output Current

Allowable Power Dissipation

VDD max

Vo(1)

Vo(2)

Vi()

Vi(2

Vi3)

Vi(4)

Vio(1)

Vi0(2)

1oP(1)

lop(2)

10P(3)

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

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

10A(3) Per pin over the period of
100 msec.

ZIpa(1) Total current of all pins
(Note 2)

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

ZipA(3) Total current of all pins
{Note 2)

ZlpoA(4) Total current of all pins
(Note 2)

Pd max{1) Ta=—30 to +70°C(FLP)

" Pd max{2) Ta=—30 to +70°C{DIP)

unif
VDD ) -0.3t0+7.0 v
0SC2 Allowable up to voltage A\
generated
Port Kto P Vpp—45 to Vpp+0.3 \"
0OSC1 {Note 1) —0.3 to Vpp+0.3 v
TEST, RES —-03toVpp+0.3 V
Port A, B —0.3 10 +156 v
Vp Vpp—45 to Vpp+0.3 \"
Port of OD type —0.3to0 +15 \"
(PortC to J)
Port of PU type —0.3t0 Vppt0.3 -V
{Port C to J)
PortC to J —2to+15 mA
Port K, L —10t00 mA
Port Mto P —15t00 mA
PortCto J —2to+15 mA
Port K, L —10t0c 0 mA
Port M to P -15t0 0 mA
PortC, D, E —30to +60 mA
Port F to J —30 to +50 mA
Port K, L, M —-50t0o0 mA
PortN,O, P —50to 0 mA
430 mw
600 mwW

Operating Temperature Topg —30t0+70 °C
Storage Temperature Tstg —-551t0+125 °C
2. Allowable Operating Conditions/Ta=—30 to +70°C, Vgs=0V, Vpp=4.5 to 5.5V min typ max unit
Operating Supply Voltage VoD ] VDD 45 55 v
Standby Supply Voitage Vst RAM, register hold(Note 3) Vpp 1.8 5.5 v
“H’’-Level Input Voltage VIH(1) : Port A, Bg 10 2 1.9 +13.5 \"%
VIH(2) Output Nch Tr OFF Port of OD 0.7Vpp +1356 Vv
type
(Port C to J)
VIH(3) Output Nch Tr OFF Port of PU 0.7Vpp Vpp V
. type *
(Port C to J)
ViH(4) Output Nch Tr OFF - INT, SCK, S1 0.8Vpp +135 V
. of OD type .
VIH(5) Output Nch Tr OFF TNT, SCK, S1 0.8Vpp Vbp V
. of PU type »
VIH(6) . . RES 0.8vpp Vpp: V
ViH(7) - External clock mode 0sC1 08Vpp VbD v
VIH(8) Fig. 7 High Vt -~ Vpp—0.5 +135 V
o input circuit ‘
. of PortB3 = .
- ViH(9) Fig. 7 Low Vit 05Vpp +135 Vv
input circuit
- of Port B3, o '
. Continued on next page.
B 7539707bL 0017931 0Tl HA
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LC6554D, 6554H

Continued from preceding page.
LC6554H

““L"-Level Input Voltage Vi)
ViL(2)
ViL(3)
ViL4)
VIL(5)
ViL(6) External clock mode
ViL(?) Fig.7
Operating Frequency - fop
{Cycle Time) (Teye)
External Clock Conditions (When the external clock option is selected)
Frequency foxt
Pulse Width textH, textl. } Fig. 1
Rise/Fall Time textR, textF
Oscillation Guaranteed Constants
Ceramic Resonator Oscillation Fig. 2

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 Volitage

“L’"-Level Output Voltage

Output OFF Leakage
Current

Hysteresis Voltage

HH(1)

hiH(2)

(1)

HL(2)

HL(3)
HL(4)

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

Vou(1)
VOoL(2)

VOL(3)

I0FF(1)
IOFF(2)

VHYS

BE 799707k 0017932 T35 A

Output Nch Tr OFF
(Including OFF leakage
current of Nch Tr)
ViN=+13.5V

External clock mode,
VIN=VDD

Output Nch Tr OFF
VIN=VsS

Output Nch Tr OFF
VIN=VSsS

VIN=VSS

External clock mode,
VIN=VSS
IoH=—50uA

10H=—3mA
IOH=—10mA

10L.=10mA

loL=2mA, When I of
each port is 2mA or less
Output Pch Tr OFF
Vp=-35V

Output open

Output Pch Tr OFF
VouT=VDD

Output Pch Tr OFF
VouT=VpDp—40V

min typ max unit
PortA,Bgto2 Vsgg +0.5 v
PortC toJ Vss 0.3VpD v
TNT, SCK, st Vvss 025Vvpp V
TEST vss 0.3Vpp v
RES vss 025vpp V
0sCi1 Vss 0.25Vpp \")
Low Vt Vss +0.9 v
input circuit
of Port B3
See Table 2.
384 4330 kHz
(10.4) (0.92) (us)
osc1 See Table 2.
0OscC1 90 ns
0SC1 30 ns
See Table 1.
min typ max unit
Port of OD type +5.0 uA
(Port C to J)
Port A, B
0OSC1 +1.0 uA
Port of OD type —1.0 MA
{Port C to J)
Port A, B
Port of PU type —1.3 —0.35 mA
(Port C to J)
RES —45 -—10 HA
0scC1 -1.0 HA
Port of Vpp—1.2 v
PU type
(Port C to J)
PortK,L Vpp-1.8 v
Port Mto Vpp-—1.8 \Y
P
PortCtoJ 1.6 \"
PortCto J 0.5 v
Port of PD type -33 v
{Port K to P)
Port of OD type +30 uA
(Port K to P) :
Port of OD type —30 MA
(Port K to P)
RES,INT,SCK, St, 0.1vpp \Y
OSC1 of Schmitt type
{Note 5)
Continued on next page.
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LC6554D, 65544

Continued from preceding page.

LC8554H
min typ max unit
Current Dissipation
Ceramic Resonator iDppoP(1) Fig. 2 4MHz VbD 5 10 mA
Oscillaton Mode Operating mode,
Output Nch Tr,
Pch Tr OFF,
Port = VppD
External Clock Mode IDDOP(2) 384 kHz to 4330 kHz VDD 5 10 mA
Standby Mode 'DDST Output Nch Tr OFF VDD : 0.05 10 upA
OQOutput Pch Tr OFF
Port Vpp, VDD=5.5 V
Oscillation Characteristics
Ceramic Resonator Oscillation
Oscillation Frequency fcrosc  Fig. 2 fo=4 MHz 0OSC1,0SC2 3920 4000 4080 kHz
{Note 4) ’
Oscillation Stabilizing tCFS Fig. 3 f0=4MHz 10 ms
Period
Pull-up Resistance
1/0 Port Pull-up Rpp Vpp=5V Port of PU type 14 k2
Resistance {Port C to J)
Puil-down Resistance
Output Port Puli-down Rpd VppD=5V Port of PD type 50 200 kS2
Resistance (Port K to P)
External Reset Characteristics
Reset Time TRST See Fig. 4.
Continued on next page.
B 799707?bL 0017933 974 EE No. 2156-18/24
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LC65564D, 6554H

Continued from preceding page.

LC6554H
min typ max unit
Pin Capacitance : CcP f=1MHz 10 pF
Other than pins to be
tested, V|N=VSsS
Serial Clock
Input Clock Cycle Time  tckcy(1) Fig. B SCK 3.0 us
Output Clock Cycle Time tckcY(2) Fig.5 SCK 64 x Teyg us
(Tcyc=4 x System clock period)
Input Clock tcKL{1) Fig.5 SCK 10 us
““L**-Level Pulse Width .
Output Clock tckL(2) Fig.5 SCK 32xTeye Ms
“L"-Level Pulse Width )
Input Clock tckH(1) Fig.5 SCK 1.0 us
“’H*"’-Level Pulse Width
Output Clock tCKH(2) Fig.5 SCK 32 xTeye us
““H”-Level Pulse Width
Serial Input
Data Setup Time tICK Specified for T of SCK, S| 0.5 S
Fig.5 .
Data Hold Time tCKI » ' S! 0.5 us
Serial Output
Output Delay Time tCKO Specified for 4 of SCK, SO 05 s
Nch OD only: External
1kohm, external 50pF
Fig. 5
Pulse Output
Period tPCY Fig. 6 PEg 64xTcye MS
’H""-Level Pulse Width tPH Tcyc=4 x System clock PEp 32xToye £10% s
“L""-Level Pulse Width tPPL period, Nch OD only: PEgQ 32xTeyc ¥10% s
External 1kohm, external
S0pF

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 10 msec.

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 6: The OSC1 becomes the Schmitt type when the OSC option is the external clock OSC.
Note 6: When mounting the FLP version on the board, do not dip it in solder.

B 799707b 0017934 400 =W No.2156.19/24
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‘LC6564D, 6554H

| 0sC1 (0SC2)

OPEN

External clock

Fig. 1 External Clock Input Waveform

Vobp
-_____C _______________ Lower limit of
operating VDD

l 0SsC1 0sC2 _/
- R D ov R
+—01— 3 i 0sc
o1 i resonator I c2 ANNRNRNNNNNN
Stabilized oscillation

Unstabilized oscillation period
tcFs
Fig. 2 Ceramic Resonator

Oscillation Circuit Fig. 3 Oscillation Stabilizing Period

F=+109
. [EE R [ o ]
CSA4.00MG (Murata) = p O_Q
Cres (=0,
4MHz C1 33pF £10% I £s (=0.14F)
c Ft1
KBR4.0MS {Kyosera) R2 33pl Ugu%

— g ‘Fig. 4 - Reset Circuit ..
Table 1 Constants Guaranteed for Ceramic R ‘
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. If the
rise time of the power supply is long,
the value of CRgS must be increased
so that the reset time becomes 10ms
or greater.

" EE 7997076 0017935 747 mm  No.215620/24
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LC6554D, 6554H

1CRCY

oKL 1CKH

S Y s N

ucK, wri

SI

4 e
y Input data §<

KO

4
Output data

Fig. 5 Serial Input/Output Timing

Fig. 6 Puise Output Timing at Port PEg

High Vt input circuit

0.8vop
0.25Voo

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

Port PB3 pin I } % — CPU operation/stop control

Table2 LC6554H

Low Vt input eircuit

—D% » Port input, OSC circuit control

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

Table of Oscillation, Predivider Option (All selectable combinations are shown. Do not use any other combinations
than shown below.) Vpp=4.5 to 5.5V

Circuit Configuration Frequency P":g';;’:frg"::)m Remarks
Ceramic Resonator
OSC Option 4 MHz 1/1 (1 us)

External Clock Option

384 10 4330 kHz 1/1 (10.4 to 0.92 ps)

External Clock Drive
by Ceramic Resonator
OSC Option

The external clock drive is impossible. When using the external clock drive,

specify the external clock option.

B 7997?07k 001793k L&3 MR
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LC6554D, 6554H
Symbol Description .
AC : Actunuslator M(DP) : Memory sddressed by DP { )1 ]:Contents
ACt : Accumulator bit t P(DPL)  :linput/output port by DP - : Tranafer and direction
CF : Carry fiag PC : Program counter + : Addition
CTL : Control register STACK  : Stack register - : Subtraction
oP : Data pointer ™ : Timer A :AND
E : E register TMF : Timer (internal) interrupt request flag v OR
EXTF : External interrupt request flag At, Ha, La :Warking register ¥ : Exclusive OR
Fn :Flag bit n 2F : Zero flag
M : Memory
€ "
. Instruction code 8 ) Status flag
a Mnemonic g g Function Description focted Remarks
E D;DeDsD4 0302010 |®@ @ affect
g CLA Cilear AC 11 00{000O0|1|1]AC+O The AC contents are cleared. ZF * |
E CLC Clear CF t 110|000 1 |1 |1 |CF-—0O The CF contents are cleared. . CF
E |sT1C Set CF 111 1]000 1 |1 |1 [cFan The CF is set. CF
5 CMA Complement AC 1 110|101 1 11 |1 ]|AC~—(AD The AC c are | d ZF
k]
ﬁ INC increment AC QOQCO |1 11 0ft |1 [AC—(ACH+T The AC contents are incramentad +1, ZF CF
E DEC Decrement AC 00 QO |1 1 1 1 |11 [AC~(AC) —1 The AC contents are decremented —1. ZF CF
8 Rotate AC left ACOo*~{CF).ACn4 1% The AC contents are shifted ieft through
111
L through CF 000030001 (ACH). CF = (AC3) the CF. 2F F
§ TAE Transter AC 1o E O0O0O0|0OO0 1T 1 |1 ]|t |E-—(AQ) The AC contents are transferred to the E.
< | xAE Exchange AC with E [0 0 0 0 |1 1 0 1 [1 |1 [(aC)=(E) The AC contants arid the E conents are
5 tNM Increment M 00 1T 0|1 1 1 0|11 |MDPI—[MDP)]+1 |The M(DP) contents are incremented +1. | ZF CF
'g_ DEM Decrement M OD 1O |1 1 1 1 [111]|[MDP—[MDP))—1 |TheM(DP) contents are decrementsd —1. | ZF CF
H A single bit of the M(DP) specified with
gg SMBbit | Set M data bit 000 0|1 0B 1Bg|1 |1 |MDP.B1Bp}+1 513':km w
é g A single bit of the M{DP) specified with
EE RMB bt Reset M dala bit C 01 0|1 OByBg|" |1 |M(DP.B1Bp} =0 B8 Boisrmt. ZF
i Binary addition of the AC contents and
AD Add M to AC 011010000 1]t ][AC—(ACI+ (M(DP)] |[the M(DP) contents is performed a ZF CF
B_'hs resutt is stored in the AC.
inary addition of the AC, CF contents
ADC Add M 10 AC withCF [0 0 1 0 [0 0 0 0 |1 [1 [ACIACH+(MIDPY] [0 3" e MIDF) cortents is performed and | ZF  CF
+H(CF) the result is stored in the AC.
Decimal adjust AC N
DAA tn addition 1110|101 0|1 [ACAO+6 6 is added to the AC contents. ZF
DAS Decimal adjust AC |41 4 4 5|1 0 1 0 {1 |1 |AaC —ac)+10 10 is added to the AC contents. ZF
N subtraction
The AC contents and the M{DP) contents
EXL Exclusive of M to AC[{1 1 1 1 J0 1 0 1 [1]1[AC—(AC) ¥ [M(DP)) areexciqgivo—ORndandtherewltisstorod ZF
in the 3
The AC contents and the M{DP) contents
AND And M to AC Tt 1 00 1 1111 |AC—AC) AM(DP)] ;rBANDﬂ! and the result is stored inthe | ZF
5 The AC contems and the M{DP) contents
2 10OR Or M 10 AC 1110|011t 01 |1 ]1]AC—(ACIVI[M(IDP}) ArEOR nd the result is stored in the ZF
X
The AC contents and the M(DP} contents
(o V] Compare AC with M|1 1 1 1 101 v 1 [(MIDP) 1+ (ACY +1 are co red and the CF and ZF are ZF CF
k set/reset.
Comparison result CF 2F
3 (M(DP)) >1AC) 0 0
.’ [(M(DP)) ={AC) 1 1
) (M(DP) ] <{AC) 1 Q
E —
E 1CI data |Compare AC with o010t 100 ([2|2|FT21 1o +(ac)+1 | The AC and the i ZF CF
< immediate data 01 00 |Istzirtg data I3lylylg are compared and the ZF
and CF are set/reset.
Comparison result CF ZF
I3z 1119 >>(AC) 0 (0]
I3lzi10p =(AC)] 1 1
Isiz i lg<(ACI] 1 0
CLI data|COMPare DPL with 10 0 1 011 1 0 0 |22 [(DPL¥Ialz1110 The DPy_contents and the immediate £
immediate data 0101 |iglatitg data 1315141 are compared. 4
Load AC with The immediate data 1315111 is loaded in
Li data [ -000 late data 1100 Jiatatyig |1 |1t ]ac+—i312141p the AC. zF * 1
s Store AC to M 0oocoo0 oo 1 01| [mMoPe—iac | The AC contents are stored in the M(DP). E
L Load AC ftrom M 0010|0001 |1 ]t AaCc—({MmDP)) The M{DP) contents are loaded in the AC.| ZF
2 |XM data [Exchange AC with M1 0 1 0 [0 MMiMo[1 [2 fACI= (MiDP)) T o agad Sl o the T i
s then modity DPw DPy «(DP) ¥ DP); contents are modified with the ZF o ot (©OF )
g with /mmediate data OM:2M, 1Mo m"'(DPH’ YOMM Mg YOMZM Mo
g |x Exchange AC with M |1 01 0 [0 0 0 0 |1 |2 [(AC) = (M(DP)) The AC contents and the M{Df) contents D e
'g ‘ sre exchanged. ZF
B The AT corenis s T WD) Tim
x1 Exchange AC with M.J1 1 1 1 [1-1 1 0 |1 {2 [1AacI = (MmiDP1) contents ava exchangad arcl then
?l then increment DP( . DPL ~—(DPL} +1 'DPL s e are incre and t +l.“-. zF
x0 Exchange AC wan M[1 1 1 1 [0 1 1 1|2 fiac s (mior ) [ TReAC comtens and the WIDRT oy
then decrement DP DPy «—(DPy)—1 DPy . are decrer —1. ZF e of (D —1).
RT 8L Read 1abie data from}O 1 1 0 {0 O 1 1 {1 ]2 |AC.E~—ROM T?m mmmbmnup?vm. .
program ROM (PCh.E, AC) with the E and AC contents are loaded in
the AC ard E.
B 7997076 0017937 51T IN No. 2166-22/24
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{nstruction code
N g . Status flsg
Mnemonic - 13 Function Description Remarks
D?D6D5D4 |[D3D20,Dg |2 | O affected
s LDZ data)load OPr with Zeroand}! O O O {13124110 |1 |1 |DPH 0O TM.DPHond Démemho.m
B DPL with immediate DPL «l31211 10 the immediate data I3I2I|I° respactively.
g data respectively
‘e JLHI data|Load DPy with 01 00 fialzhvio 1l |) |DPu—1lalzirilp The DPy, is loaded with the immediste
§ immediate data data 13154 1g.
a_ IND Increment OP, 1T 1 1001 11 0|t |1 |DPL—(DP)+1 The DP_ conterts are incremented +1. 2F
2 OED Decrement DPL 111 011 v 1 1|1 DPL—{DP)—1 The DP; contents are decrementad —1, | 7¢
% TAL Transfer AC to DPL 11 1 1o 1 11 |1 loPL—{AD) ThACmmer‘dwﬂwDPL
TLA Transter DPL to AC 1110|1001t 1|1 |ac—(OPL) The DP)_ contents are transferred to the A(} 7F
g XAH Exchange ACwthDP 10 0 1 0 Jo 0 1 v |1 | [(AaCy = (DPW) TMEMACW ‘ H contents
XAt Exchange AC with v The AC contents and the contets of
8 XAQ working register At 1110¢f0 0 |1 |1 {(AC) S (A0 warking register At are exchanged.
5 XAT 111 0 fo y o |1 |1 (a0 =ian) ‘:;;;‘"ﬂi ';‘1'-"""'“0-"1-“2-“3
& | xaz 1110k 0 |1 |1 [(AC) = (A2) " wite
g | xa3 111 0f o [1 ] [1aC) (a3
X H Py The DF coments and the eovmm of
1 a Exchange DP+ with k - Ha are ’
.%| XHO working register Ha 11 1|1 O |1 |1 {{DPH) Z({HO) Hanu-gnd either of HO or HY
38 XH1 Ve | o |1 |1 [(DPH) =HY) sccording to a.
+* g XLa Exchange DPL with The DP eomms and the contents of
2E Xxlo |working regster La 11 o |1 [ioPur=(Lo rrocking fegiste
£ g reg r { L S(LO) Lnu-undmhrofmorledw
XL 11 11 O [1 |1 [{DPL) (L1} toa.
2 | SFB flag] Set flag bn 010 1 |BaBzBi1Bo |1 |1 [Fne The fiag specified with B3B8 1By is set.
2
B
g RFB flagi Reset flag bit O 0 0 1 |B3B281B8o|1 |1 [Fn <O The flag specified with B38281B¢ is veset.| 71 The Tiege are divid-
£ ol o 4 groups of
< FpwFy Fym
.g F7. Fgto Fyy. Fyp
th
2 The ZF is setresat
‘acoowding w the 4
5 eyt
g mmm“:
w deta 84828,80
JMP adar | Jump 1n the current [0 1 1 0 [1 PoPePs|2 {2 |PC FTry). | A, jump to the address specified 1 the SANK art
bank P7PaPsPa|P3P2P1Po oo ety e ps| With the PCyy lor PG ;,’ and e posiii
P4PaP2P1Pg '":"‘dm data P1oPgPgP7PePEP4PaP2 vty FEy —
PqPg occurs. FCyy-
JPEA 1 - A jump to the sddrem itiad with
E Jump n the currentft t 1 1 f1 0 1 01 [1]Pcrva ~(E.ACH [Alume o the addirew specified with
] page modified by E 8 bits sre replaced by the € and AC
2 and AC . . contents occurs.
E CZP addr | Catl subroutine inthe [t O 1 1 lP3P2P1Po|1 |1 {STACK —(PC)}+1 A subroutine in pags 0 of bank O is called.
zero page PCn~5.PCY ~0 <0
2 PCs~2=PaP2P1Po
g CAL addr | Call subroutine inthe |1 G0 1 O |1 PoPePs {2 |2 | STACK —(PC)+2 A subroutine in bank 0 is called.
zero bank PIP&PSPa|P3P2P1 Po PCif~0 =~ OPwPoPsP7
PePsPaP3P2P1Po
3 |nar Return from subroutire ]JO 1 1 0 |0 0 1 0 |1 |1 |PC«(STACK) A return from s subroutine occurs.
RTI Return from mterrupt {0 G 1 0 [0 0 1 0 |1 |1 | PC—(STACK) A return from an interrupt service foutine | 7 CF
foutine CF ZF «—CSF.2SF occurs.
BANK Change bank 111 101101 1)1 ]|PCue(PCni The bank is changed. fivialei el
the JMP instruction.
BAt addr | Branch on AC bt 01 11|00 titg|2]2|[PCr-0«— P7PePspPa |l asinglebit of the AC specified with Mnamonic is BAQ
£7PgPsPa|P3P2P1 PO P3 P2P1Po """""""""d'"' 1to s 1. a branch 0 843 socorsing
f ACt=1 nddruwifiﬂd with the immediste -
! dnn P7P3P5P4P3P2P1Po within the same
pags occu
- It a single |m of the AC specified with [ ic is BNAD
BNA1 addr| Branch on no AC bit [0 0 1 1 JO Ot1to |2 |2]|PC7 o+ PrPePsPa the im mdmt‘!pnOabnmhto mmﬂ -
P7P&PsPa|P3P2P1 PO P3P2P1 PO ( the address specified with the immediste to the vehra of t.
f ACt=0 data P7PgPgP 4P2PoP1Pq within the mme
page occurs,
BM1 addr | Branch on M bt 011 1]01t1tgl2l2|PCr~o—P7P6PsPa lfaﬂmhbhotth(DP)lan-:ﬁndwnh Mnemonic is BMO to
P 5 the immediate data tyty is 1, a branch to BM3 mxording to
!PsPsPa|P3P2P1 Po P3P2P1Po | e widress mpecitied with the immediste the valus of t.
i (MDP. 1110 ) =1 |data P;PgPgP4P3PoP4Pg within the ssme
I . Page occurs,
M D — I a singte bit of the M{DP) specitied with
@ | BNMt addr| Branch on no M bit 0011 (; ;hto 2|2 |PCr~0o—P7PsPsPs the in, iate data tytq is 0, & branch to :m:uvq:
E P7P6Ps5P4| P3 P2 P1 Po P3P2P1Po | the address specified with the immediste © the v of T.
& ' [M(DP.T1101 )=0 | data PzPgPGP4PPoP 1P within the same
£ page occurs.
g BPt adar | Branch on Port bit 01 1 1f1 0tite|2|2]|PC7~0—P7PePsps |If 8 3ngle bit of port PIDP) } spacified Mnemoni is BPO 00
with the immediate data titgis 1, 2 i
L] P7 Ps Ps PalPaP2P1Po P3P2P1PO | branch to the addres specitied with the B8P3 wending w0 the
1f (PIDPL ti1tp) ) =1 immdlnodePPPPaPzPP
776'5' 4 170
within the same page occul
BNPt addr| Branch on no Port bit [0 0 1 1 |1 Otito |2 |2]PCr<o—PIPePsPa :;rt‘h.u":h bit °’-2-""‘ Pz':'L' ’P:*f"d Mo 8NP0 1o
immediate data 50, a sccordi
P7 Ps P5 Pa} P3 P2 P1 Po P3P2P1Pg branch to the address specified with the mmoﬂ:‘m
H(PIOPL. 1110 ]=0 |immediste dats P7P8P5P4P3P2P1Po
within the same page occu
O~ If the TMFh'I Enmﬁmtho
BTM addr| Branch on timer 011111100 |(2]2|PCr~0*~P7P6P5Pa p Jiate TMF
P7PePsPa|PaP2P1Po P3P2P1Pp d.t. p.,psg p4p3p2p'p°whmn the same
f TMF=1 page occurs. The TMF is reset.
then TMF «~—Q
iR 799707L 0017938 45 HR No. 21566-23/24
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§ Instruction code ’ .
a Mnemonic § 'ﬁ Function Description Semuefingl - o orks
EE D7 Dg D5 D4 [D3D2 Dy Dp | 2] O affected .
BNTM addr| Branch on no timer o001 1|11 00]2]|2|PCreo~PrPsPsPa l.fdd'he TMF is 0.'“: :”:m'l'\nm‘t‘v: TMF
P7PeP5Pa |[P3P2P1Po P3PzP1Po d-taP7P6P5P4P3P2P|P°methcame
it TMF=0 page occurs. The TMF is reset.
then TMF «0
Bl addr |Branch on interupt [0 1 1 1 |1 1 0 1 |2 |2 [PCr-o~ P7PePsPs |1 the EXTE i 172 Brandh o e yqe
P7PsPsPa |[P3P2P1Po P3P2P1Po |immediate ddla P7PgP5P4P3P7P1P,
if EXTF =1 within the same page occurs. The E)?TF
then EXTF <0 is reset,
BNI adds | Branch on no interupt [0 O 1 1 |1 1 0 1 [2 ]2 [PC7~o=—P7PsPsPa |} the EXTF G1 G 2 brsnch EXTF
P1PsPsPa|P3P2P1Po P3P2P1Po | immediate data PyPgPgP4P3PoP 1P
1If EXTF=0 within the same page occurs. The EX QI'F
then EXTF =0 is reset,
|4 P If the CF # 1, a branch to
H BC addr Branch on CF o1 v 11111 1212|PCr~o+—P7PsPsPa the  address itied with the
] PrPaPsPa [P3P2P1Po - PaP2P1Po | immediste data p.,pepsp‘papzp‘pu
5 if CF=1 within the seme page occu
E BNC addr | Branch on no CF oot 1]1 111 [2]2]Pci~o—P7PsPsPa :;“':,dg: B 3&‘,‘""';“0‘0
5 P7PsPsPa|P3P2P1Po PaP2P1Po |immediate data P7P5P5P4P3P2P1Po
@& if CF =0 within the same page occu
BZ addr | Branch on ZF 01 1 1111 0f2f2 [pcr-o~PrPepspa | the 2t B 1 :{:ﬁ,‘m
P7P&PsPa|P3P2P1Po PaPzP1Po |immediate data P;PgPgPaP4PoP1Pg
f ZF =1 within the ssme page occurs.
BNZ addr | Branch on no ZF 0011|111 0]2[2[pcro—PrPePsps [If the ZF i O, a branch to
P7PgPsPa{P3P2P1Po P3P2P1 PO |immediste date P7PgPgP4P3PoP1Pg
i 2ZF =0 within the same page oocurs.
If the fHlag bit of the 16 flags specified
BF n addr | Branch on flag bi 11 01 |n3nanyng[2 |2 |PC7~0+P7PaPs5sP4 with the Immediate ngnaning is 1, Wus'::m
P7P&PsPa|P3P2P1PO P3P2P1P0 |4 branch to the address spacified with the the value af .
" Fn=1 immediste data P7P3P5P4P3P2P1Po
within the same page occui
If the ﬂlg bit of the ‘Iaﬂagsspeclfbd .
BNFn addr| Branch on no flag 10 0 1 [nanznyng|2 |2 |PC?~0—P?P&PsPa with the & Ilmdmnanznwolso zm:;:;?‘
bit P7PsPsPa |P3P2P1 PO P3P2P1 Po | 3 branch to the addrass specifisd with the to the walus of n,
1t Fn=0 lmrmdilude7P8P5P4P3P2P1Po
within the same page occul
e | P input port to AC QO 00|11 00|11t {AC—(PDPL) Port P(DPy ) contents are icaded in the AC.! 7F
% oP Output AC to port 01100001 |11 ]|PDPL)—(AC) The AC contents are outputted to port P(DP, ).
2 - -
¥ [SPB bit |Set port bit o000 1 BiBo|1 |2 {P(DPL. B1Bo) 1 A'singla bit in port P(DP) ) specified with Whan this naruction
= the immadiate data BB is set. :mmmﬂ'
E' destroyed.
3 1y ™y )
S |rPB b1t | Reset port bit 001 0|0 1Bi1Bo|1 |2 |{P(DPL B1Bo) «0O A single bit in port P(DP| ) specified with | 71 When this instruction
a2 the immediate data 84Bg is reset. is exqoumd, the €
=
SCTL bit] Set control register 00101100 }2f2]cTL=—cTL)V L'i':hb:,“"‘;:“:":d?;t":m”g"‘;fﬁ"ﬂ
bt (S) 1 0 0 O |BaB2BiBo B3B2B1 B0 | gey. data 83828180
i i Hied
RCTL bit | Reser control segister [0 O 1 O |1 1 O O |2 |2 JCTL~—(CTL) A Ttnbnsofthsqontmlrogmrspec ZF
imediate dat; B,84B8n are
_g bit( S) 100 1 |B3B2B1Bo 53828180 m_thcim e data BaB5B848q
The E and AC contents are joaded in the
E jwitm Write timer 1111|1001 Im:(.E_)o,(AC) Cimor. The TMF & ) TMF
g HALT Halt 11 1t 1o 1 0411 |Hat Al operstions stop. Onty when 28 pins of
potPAmws s L,
»Op.
No operation is performed, but 1 machine
NOP No operation 0000|000 O0}1}1]|No operation cycle is consumed.

*1 1f the CLA |

the first CLA ingtruction only is
10 the NOP instructions. This is also true of the LI instruction.

vely in such a manner ss CLA, CLA, ~——,

and the

CLA
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