Ordering number:EN 3123 ]

CMOS LSI -

LC66E308

4-Bit Single Chip Microcomputer with
EPROM

Overview

The LCE6E308 is a 4-bit single chip microcomputer with an EPROM on-chip, and can be used for developing
and evaluating application programs for the LCB630X series 4-bit single chip microcomputers.

The LCBBE308 microcomputer is a 4-bit single chip LSl with an EPROM on-chip and brought to you in ceramic
42-pin dual-in-line package (DIP) form with a window. This window permits the user to erase EPROM program
data as many times as he or she wants. Then, it could be said that this single chip LS| is best suited for
developing application programs.

The LCB6E308 microcomputer has the same function and the pin assignment as those of the 4-bit single chip mask
programmed ROM-version LC66308A microcomputer, The on-chip EPROM is 8K bytes in size.

Features

(1) Option functions user-selectable by specifying EPROM option data
The 33 optional functions on the LCB630X series single chip microcomputers can be selected by writing
appropriate data to the on-chip EPROM. This function specification by the user allows application system to
be developed and tested under the same working environment as that of production chip. In other words, the
same interface circuit functions as those of production chips can be built up by the user.
Please note that the above-mentioned optional functions include port output type (open drain or pull-up),
output pin logic level at reset, watchdog timer selection and the like.

(2) On-chip 8KB EPROM
The on-chip EPROM enables the user to develop and evaluate apphcatlon programs which can be run on every
LCB630X series microcomputer. Please note that the LCBE30X series microcomputers are LC663044A, LCB630BA,
LC86308A and that they are listed in the table below with a few pieces of information.

(3) Write/Read operation with an EPROM writer
Used with the dedicated writer board (42 pins into 28 pins:W66EP308D), an EPROM writer available on your
local market permits the user to write or read data to or from the 8KB on-chip EPROM. Please note that the
EPROM writer should be an ADVANTEST product or the EVAS50/800 accessory writer used for the 27128 type
EPROM. The addresses should be set to 0000H to 2007H,

(4) Pin compatible with a mask programmed ROM-version single chip microcomputer (L.CB6308A, for example)

(5) Instruction cycle time: 0.92us to 10us

{(6) Single +5V power supply (Ta = 10°C to 40 °C)

Configurations

Type Number Pins ROM size RAM size Package Remark
LCB6304A/306A/308A 42 | 4K/BK/BKB st2w | DIP42S o opment
LCB6E308 42 | EPROMBKB 512w DICA2S Wit . | Hoveiopment
LCB6P308 42 OTPROMBKB s12W DIP42S e pment
LCE6506B/5088/512B/5168 64 GK/BK/12K/16KB 512w CIPB4S, QIP64 Available
LC66ES18 84 EPROM16KB 512w DICEASYith | Available
LCE6PS516 64 OTPROM16KB 512w DIPB4S unoer

development

The LC66539 (evaluation chip), being an LS! intended for evaluation, should be used with application development
tool EVABS0/800-TBE630X.
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Notes on use

The LCB6E308 single chip LSI is intended for use by those who are in charge of the development and evaluation of
application programs for the LC6630X series 4-bit single chip microcomputers. Please keep in mind the following
items when ‘the user application developers are to work with this single chip microcomputer.

{1) Notes on LCB6E308 internal operations after reset
As the figure shows, the LCE6E308 microcomputer starts normal
program execution at least 3 instruction cycles later after Voo 4.5v
the oscillation by the OSC function block becomes stable. In
other words, the RES pin level(active low) must be active for
at least 3 instruction cycles after the oscillation becomes gso
stabilized. As the figure afso shows, the oscillation

stabifization reguires more than 10 milliseconds, It Is also fnﬁ'fn?e%%%}s"’" 0 mrtrumcﬁrlgn"éuxgleas
shown that option data setting requires 8 instruction cycles Rgs Ow,,,m,£f7 Vi
after the RES pin level changes to the inactive level (or to lizatlon perled & instruction
VIH voltage level). After all those operations are carried Fyolos

) A i Program execution
out, the LCB6E308 microcomputer starts program execution  (pc contents) Addressy Address

normally from address O in the EPROM (that is, the content 0 !
at address O is automatically set in the program counter Port output
(PC)). At this point, please note that port output type will type Option date - Usar—specified
be open drain, not pull-up output type, as long as the RES setting output type
pin stays active. It should be noted that PO, P1 are provided period

with pull-up resistor.)

Opan drain output

(2) Notes on evaluation of user application programs for the LC66304A, LCB6306A microcomputers
The above two mask programmed ROM-version microcomputers are equipped with different ROMs in size from that
of the LCBBE308 microcomputer, Therefore, the following things should be taken into consideration when you

. are to make an access to the ROM on the LCE6BE308 microcomputer.

First, it should be kept in mind that the 8 addresses between 2000H and 2007H are used by the user in order
to specify functional option data. This B-byte area is called option specification area. This option
specification area must be exclusively used for storing function option data. The option specification will
be discussed in detail later in this catalog.
As far as the cross assembler to be employed is concerned, the user should use "LCBE63S.EXE".
In addition, when you write your user application program, you cannot make any access to addresses beyond
the area of a mask programmed ROM. Such addresses cannot exist anywhere on mask programmed ROM-
version microcomputers. To avoid such an illegal access to those nonexistent area, it is recommended that
jump {or branch} operations with a JMP instruction and so on be used in your user application program.
Furthermore, please write "0" to the area beyond that of a mask programmed ROM. In this case, needless to .
say, the 8 addresses of the EPROM should be excluded from the "O" padding.

(3) Program protection from exposure to light
Exposure to light will destroy the precious EPROM data that you have entered with much labor. In order
to protect them, it should be strongly recommended that the EPROM window should be covered with an
opaque label while you are at work with the EPROM,

Comparison of LCB6E308 and masked ROM version (LCB630X)

item LCE6E308 Masked ROM version (LCBB30X)
Operating supply voltage range 4.5 to 5.5V 4,0 to 6.0V
(VoD)
Operating free-air temperature +10 to +40 C -30 to +70C
{Topg}
Current dissipation during HALT max. SmA(4MHz ceramic resonator oscillation)| max. 2.5mA(4MHz ceramic resonator oscillation)
mode ON max. 6mA(4MHz external clock source} max, 3.5mA(4MHz external clock source)
{(I0DHAL T} max. SmA(RC oscillation) max, 2,5mA{RC oscillation)
External RC oscillation time constant typ 100pF tyn 1CCpF
Cext T.B8.0 typ 2.Tkohm
Rext
Port output type at reset Open drain output type User specified output type
(PO,P1:With pull-up resistor} (selected according to user option data)

(4) For the LC66E308/P308, if the RES is set to "L" level during the HOLD mode (HOLD=L), be sure to chénge the
HOLD level from "L" to "H" and then change the RES level from "L" to "H" when releasing the HOLD
mode,
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Pin assignment External dimensions
Case outline 3127-DC425LS)

(unit: mm)

DIC425 with a window

§ po/Poo {1} O PE1/TRE/0E
l 01/P01 [2] 4] FEO/TRA/TE
D2/P02 [3] 20] Voo
| D3/P03 [7] PD3/CMP3/PGM
D4/Pi0 [B] PD2/CMP2
& D5/P11 [B] PD1/CMP1
= D6/P12 [7] PDO/CMPO
D7/P13 [B] PC3/ VR
AQ/ S10./P20 [9] 34| PC2/ Vrero
y At/500/P21 {IG] PB3/PIN1/DASEC
g A2/5CRD/P22 [T]] LC66E308 P62,/50K1
o A3/INTO/P23 [12] 31] P81 /501
A4/TTI /Pag [13) PE0/SI1
A5/POUTO/P31 14 P53/INT2
‘ AB/POUT1/P32 [15] P52/A13
£l s J 0.46 1.778 HOLD/P33 [15 P51/A12
<| = a7/Pap [17] P50/ATT
B SANYO : DIC42S A8/P44 (1§ P43/A10
Ver/TEST [19) P42/ A9
Vss (20 RES
0SC1 0sC2
System block diagram
AES — K o o ] EPROM K EPROMIC A ~AT3
TEST —] TR EE’ (g"r(TES) ROL Ko Do~D7
SYSTEM
9881 =1 ConTROL il ALU i L o
0SC2 ——| s |m|pp|BP £ a PG —— PGM
RIHL | x¥ DASEG
FOLD — @ @ < i} e
—
- gouTo
10
TRA —|i>D_— PE PRESCALER TIMERO SERIAL 1/0 0 S00
TRE _r_D_D:—_ INTO
g L
ompz s —1P0 () [
e :b—F_ INTERRUPT o2
PC CONTROL MPX TIMERT [:l | seraL 1o ﬂ;?'o’l
pe Fa Fare ETKT
o {; - b <L PINT, POUTI
]

@
v m [re e[ e [oes [ ee |
@ @ T8 & T BYTES
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Pin description

Pin name

Input/
output

Functional description

Qutput driver circuit
output type

Option

Curing EFROM
mode operation

PO0/DO
PO1/D1
PO2/D?
P03/D3

/0

Input/output port pins POO to POI

- Used for input/output operation in 4-
bit units or bit units.

- Used for controlling HALT mode
operation,

- Pch: Pull-up {Pu) MOS
type

= Nch: Medium sink current
output type

= Pull-up (Pu} MOS
oulput type or Nch
open drain (QD)
output type
Qutput pin level
at reset

Cata input/
output pins
(DO to D3I)

P10/04
P11/D5
P12/06
P13/D7

/O

Input/output port pins P10 to P13
- Used for Input/output operation ln 4-
bit units or Blt wunits,

- Pch: Pult-up (Pu) MOS
type

= Nch: Medium sink current
output type

= PU MOS8 output type
or Nch OD output
Lype

- Cutput pin level
at reset

Data
input/output
pins

(D4 to D7}

P20/810/A0
P21/SO0/A1
P22/5CKI/A2
P23/INT0/A3

e

Inputfoutput port pins P20 to P23

Used for Inputfoutput operation in 4-
bit units or bit wunits.

P20: Common with serial input 510
P21: Common with serial output SO0
P22: Common with serial ¢lock SCRO
P23: Common with INTOQ interrupt
request input, timer Q-used event
count input, pulse width measurement
input

= Pch: CMOS type
= Neh: Medium sink current
output type
~ 15V withstand voltage
at Nch open drain {OD)
output

CMOS cutput type
or Nch QD output
type

Address inputs
(AD to AT}

P30/TNTT/A4

P31/POUTY
/A5

P32/PCUTI
/A

F{o]

Input/output port pins P30 to P32

- Used for input/output operation in 3-
bit units or bit unlts and for Input
operation in 4-bit units (together
with the P33 pin) or bit units.

- P30: Common with TNT1 interrupt
request input

- P31: Common with burst pulse output
from timer 0 '

- P32: Common with burst pulse output
from timer 1 and PWM odutput

- Pch: CMOS type
- Nch: Medium sink cur-
rent output type
- +18V withstand voltage
for Nch OD output

- CMOS output type
or Nch OD gutput
type

Address input
{Ad to AB)

P33/HOLD

HOLD mode control signal input

- Used for activating HOLD operation
mode with HOLD = L {active low) by
using a HOLD instruction,

Used for restarting the CPU operation
from the HOLD mode operation by
changing the FIOLD pin level from L to
H

'

Used as Input port pin P33 to form a
4-bit input port with P30 to P2,
The CPU blocks carnot be reset even if
the RES (active (ow) pin level changes
from H to L, with the AGLD pin level
= L. This means that you cannot write
a user application program requiring
the P33/HOLD pin to enter the L level
state at the moment Lhe system is
powered on,

P4)/AT
P41/AB
Pa2/A9
| P43/A10

I/C

Input/output  port ping P40 to P43

- Used for Input/output operation in 4-
bit units or bit units,

- These four pins, combined with port
pins P50 to P53, can be used for
input/output operation in B-bit
units.

= These four pins, together with port
pins P50 to P53, can be used for B-bit
ROM date output,

Peh: Pult-up (Pu) MOS
type

Nch; Medium sink current
output type

+15¥ withstand voltage

for Neh OO output

- PU MOS output type
of Neh OD output
type

Address input
(AT to A10Q)

P5O/AT
P51/A12
P52/A13
P53/INT2

/0

Input/output port pins P50 to P53

- Used for input/output operation in 4-
bit wnits or bit units.

- These four pins, combined with port
plns P40 to P43, can be used for
inputfoutput operakion In 8-blt
units,

- These four pins, together with port
pins P40 to P43, can be used for 8-
bits ROM data output.

- P53: Common with INTZ interrupt
request

Pch: Pull-up (Pu} MOS
type

- Neh: Medium sink current
output type

+15¥ wlithstand voltage

for Nch OD output

~ PuMOS output type
ar Nch Q0 output
type

Address input
(A11 to A13)

Continued on next page.
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Continued from previous page.

Output driver circuit During EFROM

" lnput/ . L .
Pin name output Functional description output_ type Option mode operation
PE0/SIT 10 Input/output port pins P60 to PE3 - Pgh: CMOS type - CMOS output type
- Used for Inputfoutput operation in 4- [- Nch: Medium sink current or Neh OD output
PB1/SO1 bit unlts or bit units, output type type
PB2/SCKT - P60: Common with serial input SI1 - +15V withstand voltage
- PB1: Common with serial output SO1 for Nch OD output
PB3/PIN1 - P62: Common with serial clock SCRT
- PB3: Common with timer 1-used event
/DASEC count input
P R 170 tnput/output pert pins PC2 to PCA - Pch: CMOS type - CMOS output type
C2/VREF( ) - Used for Input/output operation in 2- - Nch; Medium sink current] or Nch OD output
PC3/VREF1 bit wnits or blt units. type type
- PC2: Common with VREFO comparator
compar|son voltage terminal
- PC3; Common with VREF1 comparator
comparison voltage terminal
Input port pins PDO to PDJ
PDD/CMPU - These four pins can be programmaed for EIPSSM;OS;:;OI
PD1/CMP1 comparator Inputs in user application (F‘EG_M) P
pragrams. PDO Input will be compared
PDZ2/CMP2 with VREF0, Other inputs will be
compared with VREF 1. Please note that
PD3/9EF_’3 there are four comparators avallable
/PGM in this system angd these four compar-
ators are grouped Into two (one urou’E:
CMPO and CMP1, the other group: CM
and CMPJ), and that the comparators
must be selected In group units.
PEQ/TRA/CE i Input port pins PEO to PE1 EPROM esntrol
—_— = These kwo tri-state input port pins signal inputs
PE1/TRB/OE can be controlled in your application and
(
programs,
QsC1 ! Pins for connecting system clock oscil- - Ceramic resonator
lator extermally. It external clock oscillation, RC
QSsC? @] source mode is to be employed, use the oscillation or
0OSC1 pin only for clock input. Leave the external clock
ather pin open, source
ﬁs- | Input port pin for system reset request
signal
- To initlallze the CPU, the RES {active
low) pln level must be L with the
P33/HOLD pin level = H.
Input port pin for CPU test signal v
TEST/Vep This pln shouwld be connected with the po
VSS pin when thls device is In opera-
tion
VDo Power supply pin
Vss
Remarks:

Pu MOS type output
CMOS type output

OD output
Note:

---  Pch MOS type transistor acts as a pull-up resistor when data is output.

---  Pch MOS type transistor does not act as a pull-up resistor when data is output.
Instead, it forms a complementary-symmetry MOS output circuit with an Nch MOS type
transistor.

---  Open drain output type

At the system reset, the pin cutput level of each of input/output port pins will be "Floating" except for such

pins as ports @, 1. The

output level of these exceptions can be specified by the user options., In addition to

this system reset operation, the port output type will be set to open drain at the system reset, which is
irrespective of user option specification. In this case, there is no exception. (PO, P1 are provided with pull-

up resistor.)

User options

1. Option for specifying the output level of ports 0, 1 at the system reset
The output level of ports 0, 1 at the system reset can be selected from the following two optional levels by
the user option. In this case, it should be kept in mind that the output levels of all the four bits of each
input/output port are specified at the same time.

Option name Conditien
1. "H" output level In 4-bit units
2. "L" output level In 4-bit units
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2. Option for selecting oscillation circuit

Option name Selectable oscillation circuit Condition
1. External ~ Schmitt trigger input
clock source
0501
N O—di>] >
2. 2-pin - Schmitt trigger fnput
(OSC1 and
08C2) RC
osciilation
circuit
3. Ceramic
resonator ¢l 05C1
oscillation
circuit Ceramic &2
resonator 0sc2
cz

(3) Option for selecting watchdog timer function
This option permits the user to select the watchdog timer function. This function could be helpfui in
detecting a timeout error from your user application program.

(4) Option for specifying port output type

i) This option permits the user to select a desired pert output type of the following ports from the two output
types listed in the table below. Please note that port output types can be specified in bit units.
Ports: PO, P1, P2, P3 (P33/HOLD not included), P4, P5, PG, and PC

Option name Selected output circuit type Conditions
1. Open drain Ports P2, P3, P5 and P& employ schmitt trigger
output O~ o input.
utput
type } data
Input
| data
DSB
2. Pull-up Ports P2, P3, PS and P& employ schmitt trigger
transistor Output input.

output I (1 data The Pch type MOS transistor can act as either a
type 0 pull-up resistor (for Pu MOS output circuit) or
| Cg(]“—— an output transistor (CMOS output circuit),

g:’t;t which depends on its driving capability.

CMOS output type: P2, P3, P6, and PC.

Pu MOS output: PO, P1, P4, PS5, ‘

DSB
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How to write data in the user option specification area and the program area in the on-chip EPROM

(1) writing option codes to the user option specification area
Use the cross assembler "LC663S,EXE" when you write option codes in the user specification area and use the
CPU pseudo instruction to set a Type No. to be evaluated and assemble your source application program. When
your source application program is assembled, the option data will be stored in the user option
specification area (2000 through 2007H). In addition to the above writing, you are allowed to write option
data directly into the user option specification area in the on-chip EPROM, In this case, making references
to the option code specification list on the next page will be a "must".

(2) writing program into the on-chip EPROM program area
An EPROM writer available on your local market can be used to write program into the on-chip EPROM program
area. In this case, the EPROM writer (27128 EPROM writer) must be used together with the dedicated writer
board (WEBEP308D) because the pin conversion {42 into 28) is required. The dedicated writer board is shown
below,
The addresses should be set to 0000 to 2007H. If program is written mistakenly in 2008H onward, program may
not be written/read normally,
Please note that the EPROM writer must be either an ADVANTEST product or the EVABS0/800 accessory writer,
Such an EPROM writer enables you to write your application program into the EPROM in Intel high-speed
writing methad.
When writing program, turn OFF switch DASEC on the writer board. If turned ON, program cannot be
written/read normally.

{3) Using the data security function
When switch DASEC on the writer board is turned ON and the EPROM writer can be used for writing, the
execution of the data security function is initiated and data output is brought to floating state thereafter
{the error message appears on the EPROM writer, because the data security function is in cperation. There is
noting wrong with the LCB6E308 or EPROM writer.) Erasing with ultraviolet ray makes it possible to
write/read prograrn again.

(4} How to erase the contents of the on-chip EPROM
To erase the contents of the on-chip EPROM, you can use an EPROM eraser available on your lgcal
market.

LC66E308

L C66E308 dedicated
writer board
(WBBEP308D)

Sw
DASEC

This dedicated writer board is inserted into
the EPROM writer available on your local

market. (select either an ADVANTEST writer
product or the EVABS50/800 accessory EPROM
writer).
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Option code specification list

ROM address Bit Optional item Option data and selections
2000H Vi
3} Unused Always set to "Q",
5
4 Oscillation circuit type 1; Ceramic resonator oscillation,
0: RC oscillation or external clock source
3 Unused Always set to "0,
2 P1 Output level at the 1= "H"level
1 PO system reset 0= "L"-level
0 Watchdog timer function option 1: Selected. 0: Not selected.
2001H 7 P13
g E:E Qutput circuit type 1=PU. 0=00
4 P10
3 P03
? ggf Cutput circuit type 1=PU, 0=0D
0 P00
2002H i Unused Always set to "O".
6 P3e
5 P31 Dutput clrcuit type 1=PU. 0= 0D
4 P30
J P23
? 2212 Qutput circuit type 1=PU. 0=0D
] P2l
2003H 7 P53
g gg? Output circuit type 1=PU, 0= 00
4 P50
3 P43
,‘Tz E:i Qutput circuit type =PU, 0= 0D
Q P40
2004H ?
g Unused Always set to "0".
4
3 P63
? gg? Output circuit type 1=PU, 0= 00D
0 P60
20054 7~10 Unused Always set to "0",
2006H 7~0 Unused Always set to "0'".
2007H i
g Unused Always set to "0O'\.
4
g ::gg CGutput circuit type 1=PU. 0= 0D
1
0 Unused Always set to "0",
Remarks:

PU --- Pult-up MOS type resistance output
OD --- Open drain output
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{1) Absolute maximum ratings (Ta =

25°C and Vgg = OV)

Characteristic Syrmbol l?ri‘r;(s)rtr!np;)tliiggble eng related Condition Limits Unit Note
Supply voltage range| \/pp max | VoD —0.3~47.0 \v
tnput voltage range | \in{1) P2, P3, (except P33/HOLD), —0.3~+15.0 v i
P4, P5 and PB.
VING) | Jbove” P Otner than e —0.3~Voo+0.3 |V 2
Output votiage VouT(1} | P2, P3 (except P33/HOLD), ~0.3~+15.0 v 1
range P4, P5 and P8,
VOUT(Z) ;;:) lehl.'} pins other than the _03~VDD+03 \ 2
Ve,
Qutput cusrent lont1) PO, P1, P2, P3 (except 20 mA 3
per pin P33/HOLG),P4, PS5, P6
and PC.
—lop(1) PO,P1,P4,P5, 2 mA 4
—lop{2) P2, P3 (except PI3/HOLD), 4 mA 4
P§ and PC.
Pin total =lon(h) PO, P1, P2, P3 {except 75 mA 3
current P33/A0LD), P40 and P41,
Zlon(?) PS5, PG, P42, P43 and PC. 7% mA 3
—% lop{1} | PO, P1, P2, P3 (except 25 mA 4
P33/HOLD), P40 and P41,
—=lop(2) | P5, PG, P42, P43 and PC, 25 | .mA 4
Heamane, Pover [ pd Ta=+10~+40T DIC42S B0 | mw
Qperating temper- -~
atra range Topr +10~+40 | T
S T r-
e | Totg it

Note 1:Applicable only to the pins with open drain output circuit. Otherwise, refer to the values listed in the
"all the pins other than the above" column.

Note 2:As far as oscillation input and output are concerned, the voltage range can cover the self-oscillating
level.

Note 3: Sink current.

Note 4: Source current. Apply to the both of the pull-up output circuit and the CMOS output circuit,

{2) Aliowable operating conditions (Ta = +10 'C to +40 °C and Vgs = 0V, unless otherwise noted)

. Limits ~ No-
Characteristic Symbol Pins applicable Condition VDD(V) o o max unit .
e 7
e nae™” Voo [Voo 2.5 5.0 55 | v
Memory backup Voo(H) | Voo With HOLD made 1.8 5.5 V
voltage range ON
High level input ‘ Vie(1) P23 {except P33/ \t";':,l:siggfl’t Neh 14 8~5.8] 0.75V0D +13.5 Vot
voltage AOLD),P4,PS and P8.| "opF™ ‘
ViH(2) E?EBQHC?SI&? \g’é;;é E?g;ruut Neh 14.5~5.5| 0.75VoD Voo v o2
ViH(3)  |PO,P1,PC, With output Neh | 4.5~5.5 | 0.7Vpp Voo | v {3
FD, PE "OFF"
ViH{4) | PE e rostate It iy 5~5.5| 0.8VoD Voo Y

Continued on next page.
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Continued from preceding page.

Limits No-
Characteristic Symbol Pins applicable Condition - Unit  1g
Voo (V) min typ max
Intermediate With tri-state input -~
level input Vim PE mode selected, | 4-9~5-9) 0.4VoD 0.6veo | v
voltage range
In-phase input With comparator ~ —
voltage ranpge Ve PD,PC2,PC3 input mode selected 4.5~5.5 1.0 Veo=1.5 V
L level input With output Neh -~
Lo, level inpu Viclly  |P2,P3 {except P33/ teansistor moren | 4:579.81  Vss 0.25Voo | V |2
HOLD), P5,P6 and
RES. OSCt
Vi)  [P33/HOLD 1.8~5.5| Vss 0.26Vop | V
Vi3 |P0,P1, P4, PC, With output Nch 1 4 5~5 51 Vss D3von | V |3
transistor "OFF
PO, PE, TEST
Vi) | Pe mode selecteds - |4-5~6.5| Vss 0.2vop [ .V
froauency (n- | fOP 45~55] 0.4 LF | M
struction cycle (Teve) am (0.92) [(us)
time)
Frequency [feq  |OSCH Py eler torlove 114.6~5.5 0.4 435 | Mz
reach the DSCL pin irom
an external clock source
and the OSC2 pin should
be left open. The oscil-
latlen elrcuit option
should be "external clock
Input”,
g | s textH perele I Eiene ;1 4.5~5.5) 70 ns
textl reach the QSCI1 pin from
% ext an external clock source
8 and the OSC2 pin should
o ba left open, The ascil-
- lation cifeuit option
] should ba "external ¢lock
c o input",
23
»
€l p; :
*| Rise and Fatl | texn Rleste roor 10 Flawre 1[4 5~6.5 0| rs
teach the OSCI1 pin from
textF an external clock source
and the OSC2 pin shoula
be laft open. The oscii-
latlon cireuit aption
should be “external clock
input™.
5 |Oscilla- Refer to ~
o |2 (Qecite- | fcF 0SC1, 08C? Foferts {4MHz [4.5~5.5 4.0 MHz
B |5 |auency
E (3
§ oo Refer 1o | 4 Mz 4.5~5.5 10
8 [ | on sta 11CFS Figure 3. R ms
o 1o #[tion time
§ sg period
= [External R and| Cext 0SC1. 05C?2 Refer to Figure 4.5~5.5 100 pF
& |C constants ' 4,
Rext TBD k&

Note 1:These values apply to the case where the open drain circuit type has been specified. Note that the
P33/HOLD pin is not included (refer to the values listed in ViH {2} column and that the pins P2, P3 and
P6 cannot be used as the input pins as far as the CMOS output circuit type has been employed.

Note 2: These values apply to the case where the open ‘drain circuit type has been selected.

Note 3:When the pin PE has been selected as the tri-state input pin, the values listed in the ViHq(4), V|p and
ViL{4) columns should apply to the pin, Note that the pin PC cannot be used as the input pin as far as
the CMOS type output circuit has been employed.
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(3) Electrical characteristics (Ta = +10°C to +40 'C and Vg5 = OV, unless otherwise noted)

c P Conditi _Limits Unit [Me-
h teristi Symbol i licabl onditicn i
aracteristic ymbo ins applicable — in D o~ te
High level P2 P3 (except P33/ =13. 4.5~5.5 5.0 A 1
input (1) HOLD}, P4, P5 and wil\tjh c;lu:'alpgchh o~ g
current PB. transistor "QFfF"
fiq(2}) POP1,05C1,RES | ViN=VDD 4.5~5.5 1.0 uh |1
and P33/HCLD). With output Neh
transistor "QFF"
IIH(3) PO, PE,PC2, PC3 | VIN=VDD 4.5~5.5 1.0 uh
With output Nch
transistor "QOFF"
I e e e W e e K
current PC3 transistor "OFF"
iL(2) PC2, PC3,PD, PE | VIN=V5S 4.5~5.5] —1.0 HA |2
With output Nch
transistor "QFF"
High éeve' You(1) [P2,P3 (except P33/ |loH=— 1 mA 4.5~5.5| Vopo—1.0 Vo3
voltage " | HOTB)., P6 and PC.
lor=—0.1mA 4.5~5.5| vop—0.5 Vo3
Von(2) | PO, P1, P4, P5 lon=—200uA 4.5 2.4 Vo4
loH=—130uA 4.5~5.5|Vop—1.35 vV |4
0 - = _
u;;'t?ﬁrtré’#z' IPO PG, P1, P4, P5 VIN=Vss 5.5 1.6 mA | 4
'-0:" 'f"el Vou{l} | PoP1,P2P3 (except | ioL=1.6mA 4.5~8.5 0.4 v
vaitage P33/AOLD), P4 PS5,
P6 and PC.
VoL(2) | POP1P2P3 (except | IoL=10mA 4.5~5.5 1.5 v
P33/HOLD), P4:P5,
P& and PC.
f;g}(%tg‘;OFF lore{1) P2 ,P3,PA PS5 PE Vin=13.5v 4.5~5.5 5.0 uh
gurrent loFr{2) | PO,P1,PC ViN=\oD 4.5~5.5 1.0 A
Comparator offset | \orr | PD VIN=1.0V 4.5~5.5 £50 300 my
~Vpop—1.5V
”V‘item's Viys P2, P3, PS5, PG, 4.5~49.5 0.1voD v
g | voltage RES
¢ M ' OSC1{(RC,EXT)
s 't-'h'rg:sr:gﬁjel Vi H { 0.5voo 0.75vpD| v
a | voltage
5
z lt-jgrgsmgl Ve L 0.25Vop 0.5vpD \
ﬁ veltage
RC osciliation | fpe 0SC1, 0sC2 fefer to Figure 14 §5~5.5| T.B.D 3.0 | T.B.D |
requenc ange -
v rane C=100pF+ 5 %
R=TBD

Continued on next page.
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Continued from preceding page.

Limits
Characteristic Symbot Pins appticable Condition - Unit It“eo-
Voo (V) min typ max
Cyele  |s3ltoxey | SCKO, SCKT Refer to Figure 5 |4.5~5.5 (0.9 u$
time ® O {timings) and
0= Figure 6
. %E’- (test load) 4.5~5.5 2.0 Teve
g o3
Q -t
Low level |m5
2 | ans Hign |35 [CKL 4.5~5.5 0.4 HS
‘e | levet -
= | pulse E
— | widtn 2 a| tekH 4.5~5.5 1.0 Teve
il o5
3 =
Rise and h~h, .
Rise <3 teKR 4.5~5.5 01 u#S
time ®Y
O 5| tekF
~ | Data setup Refer to Figure 5 L .
y | Data tick  [SI0, SN Refer toF 45~5.50 0.3 1S
g Time periods based
- on the SCKD and
2 | Data HOLD |tk 5CKT clock rising |4.5~K.§ 0.3 us
:2 time edges.
Output delay Refer to Figure 5 LE
| time teKo SO0, SOt {timings) and Figure 4.5~5.5 0.3 KBS
F € (test load).
be) Time period based
3 on the SCKC and
_ SCKT clock talling
.g edges.
[}
o
INTQ High Refer |- With INTO interrupt| 4 55
level and tgH INTO é‘? request input 4.5~5.5 [ TCYC
Low levet tigL .,'9“’“ . acceptable,
pulse ‘ = Withevent counter
width (timer 0) input or
- puise width
& measuring input
= acceptable,
2
[=
G
o
5
E.
| High leve! - With interrupt
® | and Low level tiTH INTT, INT2 request inputs 2 Teve
S | pulse width e acceptable
G} (INTO not
included)
PIN1 High - With event counter
level and LPiINH PINY {timer 1) input "~ 2 Teve
Low tevel temL acceptable
pulse
width
RES High level - With resat request
and Low level [RSH RES acceptable 3 Teve
pulse width tRSL
Comparator Reter —~
response Trs PO Io 4.5~5.5 30 HE
speed g e
Current loop |Vop 4 MHz 4.5~5.5 4.5 8 mA
digsipation X . R
during basis ceramic oscillation
operation
mode 4 MHz 6.5 11 mA | 6
external clock
s0Urce
RC oscillation 4.0 8 mA

Continued on next page.
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Continued from preceding page.

e Limits N
Characteristic Symbol Pin applicable Condition - Unit to_
Voo (V) min typ max &
Sg:‘r%rltrig;ssipa- IDDHALT | VDD 4MHz cersmic 4.5~5.5 3 5 mA
HALT operation resonator oscillation
mode -
4 MHz 3.5 6 mA,
external clock
source
RC osciliation 3 5 mA
Current dissipation ’ ~
during HOLD lboHoLD | Ve 1.8~5.5 0.01 10 2A
operation mode

Note 1: Applicable to the case where input/output common ports have been set to open drain output circuit type
and the output Nch transistors have been in OFF state, Note that the input/output common ports cannot be
used as the input port if they have been set to the CMOS output circuit type.

Note 2: Applicable to the case where input/output common ports have been set to open drain output circuit type
and the cutput Nch transistors have been in OFF state. If the pull-up transistor output circuit type has
been employed, please refer to the value listed in the output pull-up current column (IPO). Note that
input/output common ports cannot be used as the input ports if they have been set to the CMOS output
circuit type. -

Note 3: Applicabie to the case where the ports have been set to the CMOS output circuit type and the output Nch
transistors have been in OFF state.

Note 4: Applicable to the case where the ports have been set to the pull-up resistor output circuit type and the
output Nch transistors have been in OFF state.

Note 5: Applicable to the case where the ports have been set to the open drain output circuit type and the
output Nch transistors have been in OFF state.

Note 6: Reset mode.

] 0s5¢1 (0s02)

External clock OPEN

input
Figure 1. External clock input waveform
Voo
...... |/.-_ ---~--=-~~---- Lower operating Vpp limit
0S¢1 /
’ C 0SC2 A Uy
[]f 0s¢
Corami NN
¢ ceramic. - o4 l
lresonator ers : Stable oscillation
Oscillation unstable
time period
Figure 2. Ceramic resonator oscillation circuit Figure 3. Oscillation stabilization time
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Cl

, 0SC1 osc2 '

Coxt ;EJ: Rext

Figure 4, RC oscillation

toxr
L

0.75Vpp Input

Vop—1V Qutput
N Do p

R=1kQ
TEST
point

C=50pF

b

o 4 MHz {(Murata) J3pF 210%
[4]
§3 | CSA4.00MG C2 | BpF£10%
= e
88 | 4MHz(Kyocera) | C1 | 33pF £10%
83 |KBRAOMS C2 |33pF £10%
§_ | amrztuorata) CST400MG
z e
28
8 £ | 4 MHz{Kyocera) KBR-4.0MES
Table 1. Ceramic resonator oscillation constants
{recommended)
tcKeY
LCKR
oy, | I ToKH '
.S_C__.g 0.25Vpp Input \
5CK1 0.4Vpp Output
tick  tew
SIo 3~ 0.75vo
S v, 0.25vpn
tcko
s00 — Voo—1
S01 0.4Vpo

Figure 6. Timing load

Figure 5. Serial input/output timings

tioN

tioL
tho

TPINL 1
tAsL

Figure 7. Input timings for INTQ, INT1, INT2, PIN1 and RES
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ViN v
Veer VDFF
OFF
Vin il
Comparator
Output data
(Trsh

Figure 8. Comparator response speed (TRs) and output timing

LC66E308 RC oscillation characteristics

Figure 9 shows the RC oscillation characteristics of the LCEBE308 microcomputer.

The RC oscillation frequency range that can be guaranteed is shown below with the external constants and other
conditions;

T.B.D = fge = T.B.D

External constants --—- Cext = 100pF and Rext = TBD
Ta = +10°C to +40 °C and Vpp = 4.5V to 5.5V

If you are to employ the external constants other than the above, the Rext and the Cext should bhe within the
range between T.B.D k{2 and T.B.D k2, and between T.B,D pF and T.B.D pF, respectively. Please take a close look
at the figure below. ‘

Note 10: With Vpp = 4.5V to 5.5V and Ta = +10°C to +40 C, the oscillation frequency to be selected should meet
the requirement that the operating frequencies in the range between 0.4MHz and 4.3MHz must be provided without
fail,

fr-Rext characteristics

>0 T T 1]
Ty This characteristic curve is given
3.0 '\\\ tor_reference only without guarantee. l
2.0 SN o
' NN
™N o
\C’% C=100pF
T 1.0 )
ANAN
N\
N
e :
1 2 3 45 10 2 3 45 100
R {kQ)

These values shown here are not guarantees nor recommendations.
Instead, they are referencing values. It is well understood among
designers that these values are strongly dependent on the ap-
plication and its requirements. In any case, their suitability
should be verified by environment testing before the design is
submitted to production.

Figure 9. RC oscillation frequency reference values
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LC6630X SERIES INSTRUCTION SET (BY FUNCTION)

Symbol Description

AC : Accumulator

E : E register

CF : Carry flag

ZF : Zero flag

HL : Data pointer DPH, DPL

Xy : Data pointer DPX, DPY

M : Data memory

M (HL) : Data memory contents specified by data pointer DPH, DPL

M (XY} : Data memory contents specified by subplementary data pointer DPX, DPY

M2 (HL) : 2word data memory contents specified by data pointer DPH, DPL.

In this case, the accessed data memory area address must be muitiples of 2 {even address),

SP : Stack pointer

M2 (SP) ¢ 2-word data memory contents specified by stack pointer
M4 (SP) ! 4-word data memaory contents specified by stack pointer
in : n-bit immediate data

12 : Bit specification

12 1 10 01 00
Bit 2} 22 2! 2°

PCh ! Bits8to 11 of PC
PCm : Bits4 to 7 of PC

PCI : Bits0O to 3of PC

Fn : User'sflag n=01o0 15

TIMERO : Timer 0
TIMERT : Timer 1

SI0 : Serial register

P : Port

P {i4) : Port contents specified by 4-bit immediate data
INT : Interrupt enable flag

{ 3[ 1: Contents

« : Transfer direction and operation result
A : Exclusive logical sum

A : Logical product

\ : Logical sum

+ : Addition

- : Subtraction

: 1's complement
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g Instruction coda o Status
5. Mnemonics -E_ o Function Description Hags Rernarks
35 D1DeDsD( | DsD:DID | & | & aftactad
CLA Clear AC 10000000 |1 [AC~0 Clears AC. ZF St
{Equivaisnt to LAI 0) ﬁ?‘?“'&u "
DAA Decimal adjust AC in 1100 1111)2]2]AC-(AC)+6 Adds & to AC. 2F
addition o010 0110 [Equlvalant to AD1 6}
w | DAS Decimal adjust AC in 1100|1111 2712]|AC—(AC)+10 Adds 10 10 AC, IF
.5 subtraction 001061010 {Equlvalent 10 ADI DAH}
g cLC Clear CF 0001 1110)|1]1|CF—D Clears CF, CF
1]
£ |STC Set CF G001 | 11110 |1]1[CF=ml Sats CF. CF
[ -4
% CMA Comptement AC 00011000 1) 1]|AC—{AD) Gives 1's complemant of {invert) AC. | ZF
_f_l' 1A Incremeant AC 00Q1 | 010011 ]|AC—(AC)+] Adds a to AC. ZF, CF
E DA Decrement AC 001001001 (1 ]AC~(AC)-1 Subtracts 1 {rom AC. ZF, CF
E RAR Rotate AC right Q0001|0000 1| 1]AC~(CF), ACn—(A | Rotates AC right through CF, CF
'é through CF Cn+1) , CF—(ACq)
g RAL Rotate AC left through { 000 0] 000 1] 1| 1 [ACs—(CF), ACn+ 1— [ Rotetas AC Inft through CF, CF, ZF
{ACn), CF—(AC))
TAE Transfer AC to E o100fo0101]1]1[e—(ac) pennsfers the AT contants to the E
TEA Transler € to AC c100|o0110f1]1|ac—(E) Transtans the E regictar contents to [ 7
XAE Exchange ACwWith E | 0100|0100 1| 1](AC)~(E) g B ety omtents of the ‘AT
o |IM Increment M Q001 OCGYO[ 1] 1 |MHL—(MHLY)+] | Adds 1o MIHLL ZF, CF
o
g DM Decremant M CO10| 0010 1|t [MHL)—(M{HL})-1 | Subtracts 1 from MIHL). 2F, CF
) IMDR i8 | Increment M direct 1100|0111 2] 2(Mig)—(MiB))+1 Adds 110 Miig). ZF, CF
= Wlelslillah b
-]
'_i: DMDR i8| Decrement M direct 110000112 2]MiB)—(M(iB))-1 Subtracts 1 from M{iB). ZF, CF
2 Ll hil[blalih
é SMB t2 | Set M data bit COO0OO0 G 11ttt )| 1](MHL), t2)—1 Sets a bit specified by t1t0 of M{HL),
T
E RMB 12 | Reset M data bit 0010|116t 1]|1|(MHL, t2)—0 a’rﬁf} a bit specifisd by t1t0 of | ZF
— Adds together tha contenta of AC
AD Add M 1o AC 0000|0110 1] 1 |AC—(AC)+(M(RL)) and M(HL) in binary nd storss the IF, CF
result in AC,
- - — ; Adds togethsr tha contants of AC
ADDR iB| Add M direct to AC } ‘: (Il 0' ‘Il (IJ ? ': 2 | 2 | AC—[AC) +{M{i8)) ard MUBI in binary nd morss the ZF, CF
tlelsli|lhalza h lo rosult in AC, -
: — Adds together the comtants ol AC,
ADC Add Mto ACwithCF | DOQO ] OD10] 111 AC(CI-S;\CH-[M(HL” MIHLI, and GF In bimary and storos ZF, CF
2 + the result In AC,
6 ; ; ; — Addy topsther the contsnts of AC
£ ADI i4 Add immediate data to 350 a ‘ll ‘ll ‘: 1I 2| 2 | AC—[AC)+Ns 10,1 and immediste data in binary snd ZF
E AC 1O |l stores tha result in AC,
SUB 1111 ]AC—[M(HL))—(AC) | Subtracts the_contents of AC trom | zp, cF [CF=Of
UBC :ﬁ?:ré? AC from M ooot1j01 —(EFL) {HLH=(AC) MIRL) with TF in binsry and stores g‘:‘" it a
: the result in AC, et
if there b
E no borrow.
— Performi a logical AND operstion
_t_z_ ANDA AND !:évith AC then 0000|011 1|1 [AC-(ACYA[(M(HL)) betwstn AC and MIKL} snd Ftorss IF
K store the result In AC.
- Parforms & loglesl OR opsration
g ORA O:H M:;I;th AC than Q0G0 0101 1| 1]AC~{AC)V(M(HL)) berwsan AC #nd MIHL} and stores 2F
E; store the result In AC,
T — Perforrnt & logical exciusive OR
EXL EE:II::M ?R MAtglth Q0010101 ] L] 1 §AC—{ACY(M{HLY) oparation bstween AC and MIHL) ZF
en slore and stores the rawlt in AC.
X - Pearforms a logical AND oparation
ANDM AtND mwnh AC then oo00| 00111111 ?L(FL]) (ACIA(M betwern AC nd MIHL] ard stores ZF
store ) the result in MIHL).
- — Performs s logicel QR operstion
ORM OiﬂrM;;uh AC then coQ0O0| 0100 (121 MFH*IL} {AC)V(M botwosn AC end MIHL) and stores ZF
store Hn the_results In MIHL),
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% Instruction code -l s Status
3 Mnemonics £l Function Description flags Remarks
H D:0DsD: | 0:D:0\Ds | @ | & affected
= - T Compares the contents of AC and
eMm Compare AC with M | 00011 04101 |1 |TMAL) +(AC)+1 | Lompares the sontents of AT and | 7¢ ¢y
carry flag {CF) and zero flag (ZF}.
Comparison relations |CF | 2F
(M{HL)) > (AC) {0
(M{HL))={AC) 1(1
H (M{HL})<{AC} 1]0
2
‘é Ci 4 Cornpare AC with l100 202kl +(AC)~+1 ::“?-f-' ths conuents of the scoumulmes (4C) | 2F, CF
H immediate data 1010 Litahite 2ar0 g 12F wntenrns T o Mniroses the
§ Comporison ralations |CF | ZF
H Ik I le>AG olo
5 bl la=AC 1]
€ hyla Iy lh <AC 1]0
g
®
E CLl i4 Compare DPL with 1100} 1111¢2]2]|2ZF1 Compores the contents of DPL and | ZF
o immediate data 1018 hihi d(DPLY =111z 1, Iy | immediate data and sets the zero flag
2F—0 ;'ZFl_fn:“ 1'hev a:e squal, or resets the
iHDP ) #1112 1 o 29 71 not bqual.
CMB 12 | Compare AC bit with 1100|111 |2]2]|2F~=1 Cornpamsl the contents of AC and | ZF
M data bit 1101|004t i(AC, t2) = (M(HL), | MIHL) bit specified by the 2 bits
{t1 and t2) of the instruction and sats
t2)
20 tha 2ero flng' (ZF\‘, if they are equal,
- or resets the flag if not equal.
H(AC, 12) % (M(HL), Hfaete
t2)
LAE Load AC and E from CIO1 (1100 1] 1[AC—M(HL) Loads the contents of M2(HL) into
M2 (HL) Ee=M{HL+ 1) the AC and the E register.
LAl i4 | Load AC with immedi- | 1000 [tz libe { 1| 1 |AC—13l2111s Loads immed iete data into AC, ZF ?ﬁ:'ﬁ::ﬁ"'ﬁ'nl.'.'
ate data 1’;3.,.2‘4:‘».,.4.
Mhp lurcian)
LADR ig | Load AC from M direct | 1 100 ) GO0 1| 2| 2] AC—(M(i8)) Loads the contents of MIiB) into | 2F
Gleh | Izl b AC.
s Store AC to M 01000111 |1]1|MHLI—(AC) fowes the contents of AC Tnto
SAE Store AC and Elo M2 | 010 ] 11101 1[MHL~(AC) Stores the contents of AC and the E
(HL} M{HL + 1 )—(E) register into M2(HL).
LA reg | Load AC from M(reg) | 01003 1L OLO | 1] 1}AC—{M(reg)) Loads the contants of Miregl into | 2z
AC. rog is sither an HL or XY,
reg to
HL 0
XY 1
LA regl | Load AC from M{reg) { 0100 | 101 |1]2 AC~(M(reg}) Loads ﬂ:n mr‘nxsats o!l;Mrlegh) into ;-I"nt 7F 2ZF status
. accumutstar . rbg i sither an dapends on
- then increment reg DPL—{DPL}+1 or XY. After loeding, incremants tha DI?LorDPY
s or contents of DPL or DPy, Refer to increment
& DPy—(DPy) 41 the LA e instruction for the result.
2 relationship between rag and 0.
1
: LA reg. |Load AC from M(reg} [ 010 1] 101 1| 1| 2{AC—(M{reg)) JI.|i|:|catis the F?\menuﬂtl Mg::’g)‘\i;to IF ﬁpp?:c:‘::n
— - . 70Q 15 @ither an or . ar L]
g D then decrement reg DPL—(DPL) -1 loading, dacrements the contents of OPLorDPY
35 or DPL or DPY, Refer to the LA reg dacrament
E OPy—(DPy)-1 instruction for the relationship result.
Ju betwean rag and tf.
XA reg | Exchange AC with M 0100 110 1| 1] (AC)~{M(reg}) Exchanges the contents of AC and
(reg) Mirea}, reg is eithar an HL or XY.
reg to
HL a
XY 1
XA reg,l | Exchange AC wilh M Q100 11tl [ 1(2 |(AC)—(M{reg)) Exchanges the contenis of AC and | ZF 2ZF status
(reg)} then increment DPL~(DPLY +1 Mireg). reg is either an HL or XY, dapends on
ra . After exchanging, incromants the DP( orDPY
g OP P contents of DPL or DPy, Refer to increment
OPy—(DPr) +1 the XA reg instruction for the result.
relationship batween reg and tQ.
XA reg, | Exchange AC with M 101 1141 |[17]2]|(AC)~(M(reg)] Exchangés tha contents of AC and | 2F ZF status
1] (reg) then decrement DPL—{DPL} -1 Mirag). reg is sither an HL or XY, depends on
re or Afier exchanging, decrements the DPLorDPY
8 conterns of DPy or DPY. Refer to decrement
DPy—(BPy) -1 the XA reg instruction for the rasult.
relationship betwaen rag and tQ.
XADR 8 | Exchange AC withn M (1 1 00 |1 0|2/ 2](AC)—~(M(iB)) Exchanges the contants of AC and
direct Ipdg ls L[l a1y 1o Mlig}.
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i Instruction code | | o Status
Mnemonics £|lg Function Description flegs Remarks
§ D040y 0y | D2D:Di0g | 2 6 aftocted
2 LEAI iB | Load E & AC with 1100|0110 (2(2|E ~blilsly Laads immediate data i8 into the E
L) immediate dala bty LWflatz ) la AC—l113 1) 1g registar and the sccumulator (AC),
© -
£ |RTBL [ Read table data from | 010 4] 1010 (1| 2]E AC—(ROM{PCh,E, | “im, udieos e concaan of iowser B bl of PG
E program ROM AC)) the AOM data a1 an sddiress soucifisd by sha hevs
E conmat of tw lower B bl of PC into e E
g regirber and AG.
Z | RTBLP | Read table data irom 0101 (10001 2|Port4 5~ :i‘r‘;t-u:sém-"h-ﬁ:zuni lovmr B bite of AT
B program ROM then (ROM(PCh, E, AC)) | T HOM ate ot an addrees apecifid o' e oow
3 output to P4,5 contnts of tha Iowar B bits of PC 10 parts 4 snd 5.
LDZ i4 |Load DPuwithzerpand| O 1 1 O |l 1z 1, lo| 1 | 1| DPu=0 Loadt the data of O (zero} and
DP, with immediate DPL—I313 1y le immediate data i4 into the DPH and
data respactively DPL raspacitively.
LHI i4 ] Load DPu with 11001113 |2]2]|DPu—hilzlilg Lopds irmmediste dota ¥ into the
immadiate data 0000 |l DPH.
LLI i4 Load DP. with 1100|1131 12| 2|0P—lLlzlilg Loads immadiate data i4 into the
immediate data 0001 |lilhl DPL.
LHLI i8 | Load DPw, DPL with 1100|0000 | 2] 2]DPu=lzlelyly Loads immediate data into the DPH
immadiate data Iy b 1y Lo|bs Iz 1 Yo DPL—Lilz 1L ) and DPL,
LXY! iB [Load DPx, DPy with |1 100 (D01 0| 2| 2|DPxe=lzlslslhy Loads immediate data into the DPX
immediate data Irls s lifladz ) o DPy—lilz i ke and DPY .
it - lncreemant DPL DOO1 (0001 (1|1 ]|DPL—(DP.) +1 Ll;cflnmonn the contents of the DPL | ZF
oL Decrement DPL 0010|0001} 1]1]|DP—(DP)-1 Dacremants the contents of the DPL | ZF
by 1.
b Increment DPy 0001001111 |0OPy—(DPy)+1 :;c;amams tha contents of the DPy | ZF
2 .
-% DY Decremant DPy 0010001111 ]|DP—(DPy)-1 Decrements the contants of the DPy | ZF
2 by 1.
=
£ | TAH Transier AC to DPu 1100|1111} 2] 2]DPu—(AC) Tramafers the contents of 1the
5 1111/0000 .| sccumudater AC) to the DPH.
E THA Transter DPw to AC 110011112 2[AC—(DPn) Transfers the contents of the DPH to | ZF
8 11100000 the AC.
]
E XAH Exchange AC with DPw| 01 00| 0Q 0O [ 1| 1](AC)—(DPx) Exchanges the contents of the
§ sccumulator (AC) and the DPH.
e [vaL Transfer AC 1o DPL 110011122 oP—cany Transfers the contenis of the
] 1111|0001 accumuletar {AC) to the DPL.
a TLA Transfer DPL to AC 1100 1111}2]|2|AC—(DPL) Transfers the contents of the DPL to | ZF
1110|0001 the accumulator (ACH.
XAL Exchange AC with DPL [ 0100 1 000 1| 1|1 [(AC)~(DPL) Exchanges the contents of the AC
) and DPL.
TAX Transler AC to DPy 1100 1111]2]|2|DPx—(AC) Transfers the contants of the
1111|0010 sccurulator (AC)to the DPX,
TXA Transter DPy to AC 1100 1111]2|2(AC—{DPyx) Transfars the contents of DPX to the | ZF
1100010 AC.
XAX Ex¢hange ACwithDPx | 0100 0010 | 1| 1 |(AC)=(DPx} Exchanges the contents of the AC
and DPX.
TAY Transler AC to DPy 1100 11 11}|2]|2}DPy—(AC) Transfers  the contents of the
1111|0011 accumulator {(AC} to the DPY,
TYA Transfer OPy to AC 110011112 2(AC—(DPy) Transtors the contents of the DPY to | 2F
1116|0011 the AC.
XAY Exchange AC with DPy | 0100 Cl11[ 1| 1]|(AC)~{DPy) Exchanges the contsnts of the
sccumuletor {AC) and the DPY,
i SFB n4 | Set flag bit 0111 |mymanming | 1] 1]Fn—t Sats a fiag specified by nd.
i
ZE RFB nd | Reset flag bit Q011 [ngnaoyng | L] 1 |Fn—0 Rosets a flag specified by nd. IF
fu
4
JMP Jump in the current 1110 P PuPsPs| 21 2 PC12PC12 Jumps to on address specified by Whan
E addr | bank PCl1~0~Pp~Ps immediate date Pi. ~ Po in the ?#:ﬂ?ndtulv
P1PsPsP | P3P2P Py current bank, after tha
g BANK
&5 instruction,
2 5 PC12«(PETZL
a g
EGJPEA [Jumplotheadsress 0010|0111 11]|PCI2-PCB-PCI2Z— |Jumps to an dergs m,ci{;pd.g the
2 £ stored at € and AC in PC8  PC7~4—(E) crt.nmulnmr t.tk wi u:hqa r h
the currenl page PC3~0—(AC) Brnogf:rw:&'m‘:r 133\" e of 1he
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-% Instruction code A Status
a Mnemonics £l9 Funetion Dascription flags Remarks
33 D:DeDsD: | 03D:04D; | 8 | & atfected
calL Call subroutine 0101 |0PoPsPy| 2| 2|PCI1241«0 Calls 8 subroutine,
addr PCIO~0~ Py ~Py
PiPsPsPy | PiP:P,Ps M4(SP)—{CF, ZF,
PC12-0)
SP—(5P)-4
czp Call sudroutine in the 1010 |PsPPPo| 1| 2(|PC12~6, PC1~0+—0 |Calls asubroutine in page D of bank 0,
addr | zero page PC5~2—P3~Py
M4(SP)—(CF, ZF,
PC12-~0)
5P.~SP-4
BANK Change bank o001 | 1011 }11{1 Changes memory banks and register
B|PUSH |Pushregon M2(3P) | 1100 | 1111]2]2[m2(sP)—(reg) ores the contents of reg into the
. M2ISP] and then subtracts 2 from
g reg 1111} 1ik© 3P-—(5P)-2 tho stack pointer (5P},
é reg iv s
E HL 0 0
F-] XY o 1
2 AE 1 0
:EL Inhibited 1 1
3 .
POP reg [Pop reg off M2(SP) | 1100 | 111122 |SP—(sP)e2 an Iaxtnane o setoms o ! o
P e con
1110 1iig O I'EE‘-(MZ(SP)] painter (SP) by 2 and loads m:l EOD’".AI.I nr!h:!!
18] into & reg. Refar 1o 1hé PUSH reg Insiruction
tor the relationship batwasn 110 and reg.
RT Return from subroutine | 000G 1 | 1100 1| 2|SP—(5P)+4 Anturny tram ocll
roosi it 13
PC-~(M4(SP)) i Tha comtants o1 ey fug 1CF) and 1 oy
(ZF) wew not revarned from the seck e,
RTI Return from interrupt oo0o01]t101(1}f2 SP—{SP)+4 R-wrn: axecution from a ubroutina or interrupt | ZF, CF
routine PC-—[M“(SP)] proceuing souting back 1o the routine that catied
CF ZF(MA(SP)) | 1201 st ererned oo o 1CF) 0 v g
BAt2 Branch on AG bit 1101 00tt] 2| 2|PCP~0—P:PsPsP, Trnn,if!:g buo'fution o Mf\ Pgddrgé
specified by the contants of P7 to
addr PiPePsPy | PaPiPPy s(’:éﬁ'zpn_ in'the current page if a bit spacified
+£2)= | by immediets data 1110 of AC is 1
1 (program branch),
BNAL2 Branch on no AC kil 1001j000Lt|2]2)PC7~0—PIPsPsP, Tfﬂ'm:g b“':“‘io" L Wf‘ Pgddr?"t;
spac ¥ the contents o o
agdr FiPsPsPy | FaPaP Py :;:épl:??"_ in the current page If a bit specifisd
. ~ | by immediate data v1t0 of AC is O
0 {program branch).
BMt2 Branch on M bit 1101 ]101nt| 2] 2]|PCI~0—PiPsPsP, Trnn,;!:a' bﬂxn:mion to nrf! P;ddr%n
spacifi Y the contents o to PO
addr P1PsPsP, | PaP2P Py .':’:"S;_P“ in the current pego if a blt specified
i(M{HL), by immediate data t1t0 of M{HL) is
12)=1 1 {program branch),
8NMt2 | Branch on no M bit 1001 | 01bit|2|2|PC7~0—P:PsPsP, | Yransfors exscution to an address
addr PiPePsP, | PiP:PPo PyP2P,Ps 'le:Iflod by the contents t_:l 7 tP'PO
HIM{HL in the currant page if a bit specified
b 1 by immediate dats 1110 of M{HL} is
t2]=0 0 {progrem branch},
aPt2 Branch on Port bit 110111008t |2]2]PC7~0~F,P:PsP, | Transfors execytion to an sddross Used IDI
addr P1PsPsPy | PaP2P Py PP Py Po .‘P""-'i‘ﬁm by the coﬂl:ﬂtlbuf P? to' PO m?;\m:l o
- . in tha current page if a bit specified trol
g ;'Z(PL?PL)' by immediate data 110 of the port emiston it
t J= accessed by DPL is 1 {program fxocuned
¥
H branch). Aor the
1 NK
£ instryction.
= this case
g the intem
: B
iy
. morike
BNPt2 ([Branchonno Portbit [ 1001 | 10tt| 2] 2|PCT~0~P:PsPsP, | Tramten ';“;;“M to ah wodess spacitied by the Sorme ms
addr P1PPsPd | PiP2P Py PiP2PiPa | Lo B et dace. vy oyt b0t above,
PW{P{DPL), | sccerssd by DPL in 0 (progrem branchl.
12)=0
BC Branch on CF 1101 1100)| 2(2|PC7~0—~PrPsPsP, | Transtara sxscution 10 an addrem specilied by the
addr PiPsPsPy | P3P2P Py !:(Jg;)Pl ";0 ;:EE' M 2:::: ::.(;r‘a:“ l'“i':n;'or:'v:
i = ey
BNC Branch on no CF 1001 11002 2]|PC7~0—P;PiPsP, | Trestan O:D:utbn;;m addraes wpecilind by the
tanis [ H
addr PiPePsP ¢ | PaP:P Py fl'\’lg;)P' g“ ;ﬁn:: :r n:':mv 'ﬂ.:'ﬂé"ri"t:'o"f;m' i
= anchl.
BZ Branch on ZF 1101 1101 2 2 | PC7—-0+—Py Pﬁ Ps P. Trarufan sxscution I‘:).n acidress pacified by the
el n the i
addr P1PePsPy | PaPzP Po 5(, ZPF:)P.ll:‘n E,,"::F; e o g 1200 8 T e
= snch)
BNZ Branch on na ZF 1LO00L ]| 1101 (2] 2]|PC7~0—Pi1PiPyPy | Tramuten I:ll::linﬂ:;m ﬁnn le‘mihl\; e
tonlents in
addr P:P«PsPy | PiP:P,Pg !:;E;;)PISO conmem ol e tar fimg izﬁ'w:“omrtmr::
i = beanehl.
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Instruction coda

Mnemaonics .i ‘: Function Deascripuion Remarks
§ 0:0:D:0, | D:0,D,0, | & | & affocted
BFn4 Branch on lag bit 11 E1 |manening| 2| 2| PCT~0=PsPsPP, | Transfors axecution o an address
2| adar PrPePsPs | PiPiP Pe P.P.P,P, | SPbcified by the contents of P7 10 PO
8 H(Fn}=1 in the currant page if the contem of
1) = the flag specified by n3n201n0 iz 1.
’E: The flag is one of tha 16 flags.
'JE: BNFn4 | Branch on no llag bit 1011 [{nimnine 2 | PC7~0—P;PsPsP, Transfers execution 10 an address
g| aoor PiPiPsP. | PaPiP,Py PiPiP\py | Pacified by tha cantants of P7 to PO
8 ’ i(Fay=Q |0 the currnt page if the content of
p: ' tha flag specified by n3n2n1n0 is O.
The flag is one of the 16 flags.
PO Input port 0 to AC 0010|0000 1 |AC—(PO) Inputs the contents of port 0 ta the
accumulator [AC).
P Input port to AC co10]0110 1 [ AC—[P(DPL)) Inputs the contents of port accassed
by DPL to the accumulator [AC).
IPM Input port to M goo0lL ;1001 1 | M{HL){P(DP.)) Inputs tha contents of port accessad
by DP|_to the M{HL).
IPDR i4 | Input port to AC direct | 1 100 111 2 | AC—(P(i4)) Inputs the contents of port accessed
0110 alzl ke by i4 1o the sccurnulator [AC).
IP4S Input port 45t E,AC| 1100 1111 2 [E —(Pa)) Inpute the contents of parts 4 and &
respectively 1101{0100 AC—(P(5)) 1AC) respocner and sccumulator
2 oP Qulput AC to port 0010|0101 1 [ P(OPL)—(AC) Outputs the contents of the accumu-
8 lator {AC) 1o & port sccessed by DPL.
5
2 | OPM Cutput M to port 0001|1010 1 1 P{DPL)==[M(HL)) Outputs the contants of the MIHL}
E to a port accessad by DP(.
5 | oPOR i4 Outpul AC 1o port 1100 1 1 2 | Plid)—{AC) Outputs the contents of the accurmnu-
g diract 0111 |kighly lator {ACH 1o & port sccassed by id.
E OP45 | Output E, AC 1o port 11oof 1111 2 | P(4)—(E) Outputs the contents of the E
g 4.5 respeclively 1101[0101 P(5)—(AC) e s roccumulator (AC) ta
SPB 12 | Set port bil 0000|108 b 1 { (P{DP.}, 12)~—1 Sets a bit specified by immediate
data t1t0 of s port accessad by DPL.
RPB 12 | Reset port bit 0010 | 1GC¢tt 1 | (P{DP.}, t2)~0 Resats & bit spacified by immedinte
data t1t0 of a port sccessad by DP,
ANDPDR| AND port with 1000101 2 | P(Pa~Po)«—(P{Py~ | Pertorms & togicsl AND oparation batwesn ihe
i4, p4 | immediate data then l2 1t 1o | P3P2PPo Pa) IV ks~ lo memaits s OrZ1110. w0 Dty he v
output product 10 the pon,
ORPDR | OR port with immediate |1 10 0 [ 0100 2 [ P(Py~Po)—(P(Py~ | Perlarms & Ingiesl OR oparstion betwien the
i4, p4 | data then output Iz bt bo | PaPoPPs Pe)IV b~ 1o Kemdits st TUZIV10 s ot he e
S [0 the part.
e 1 - Writes the contenis of the MIHL) snd
WTTMO | Write timer O 106061010 2 TIMAEgO (M2{HL}), the secumalator IAC) 10 the timor O
(AC) relond register.
A - Writes the contents of the E register
WTTML | Write timer 1 : (1) [l) (lJ } é (1) 2 | TIMERL—{E), (AC) and tha stcumalator 1ACH to the
timer 1 reload register.
RTIM i — Reads the contents of tha timer O
g 0 Read timer 0 10071011 2 Mzsr?;énﬁa? counter into the M2(ML] and the
E ( accumulator (ACH,
i — Reads the contents of tha timar 1
E RTIMI Read timer 1 i ? ? [1) : cl’ : 2 | E AC—(TIMERL) counter into tha E registar end the
£ accumulatar (AC),
B | STARTO | Start timer 0 10011111 2 | Start timer O counter | Starts the timer 0 countar operation,
§ 10/0110
E STARTI | Start tiemer 1 10011111 2 | Start timerl counter | Starts the timer 9 counter operation,
E 11010111
STOPQ | Stop timer O oo 1111 2 | Stop timer O counter | Stops the timear 0 counter oparation,
111(0110
STOP1 | Stop timer ] 1001111 2 | Stop timer]l counter | Stops the timer 1 counter oparation.
111 ot11
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.g Instruction code gls Status
H Mnemaonics g ] Function Description flags
Eg D:0s0:Dy | D30;D400 | & | & affected
Set Interrupt Master 11001101 2][2]MSE—~1] Sets the Intarrupt master enabin flag,
Enable Fiag glo1|looo0
MRESET | Resat Interrupt Master 100( 1101 2]2]|MSE~0 Resats the interrupt master anable
Enable Ftag 100110000 flag.
- Enable interrupt high 1100|1101 {2]|2([EDIH—(EDIH}Vi4 Sats the interrupt snabie fiag.
2 0101 (L1
T
:a; Enable interrupt low 11001701 (2] 2]EDIL—(EDIL)Vid Sets the interrupt enable flag,
£ 0100fhizhk
[4 pay
§ DIH i4 Disable interrupt high 1100|1101 | 2(2(EDIH—(EDIH)A4 Rosets the interrupt enabla flag, F
bt 1001 |Lhkalile
E —
E Disable interrupt low 1100|1101 | 2(2]|EQIL—(EDIL}AID Fasets the interrupt snable flag. ZF
E 1000 [l 0 N
. Transfars the cantents of the E
Write 5P 1100 : é ! é 2| 2| SPe{E). (AC) register shd accumulator [AC) 1o the
1101 L 01 stack areg,
Teansfers the contants of the stack
Read SP i 1 g 0 é { i‘ 2| 2 |E AC-(SP) arba to the E register and accumu:
' 10111 lator {AC).
£ HALT 1100fy111]2]2|HAr Salects tha HALT mods.
s 11011110
ve
‘EE HOLD 1100 1111(2]2]|HOLD Salacts the HOLD mode.
?-E- 1101{1111
ﬁ STARTS | Start serial 170 1100 1111 2](2])START 81/0 Starts the SIO operation made,
g 1110|1110
[
] . . Writes the contents of the E rogister
5;; WTSIO | Write serial 1/0 1100/ 1111]2(2]|810—(E) (AC) and sccumutator AC) 1o the. 510
:g 11101111 registor,
= - Reads the contents of the SIO
&£ RSIO Read serial 1/0 00| 1 £, AC—(S10) ragistor into the E register gnd the
111 accumulator {AC),
i A dummy Instruction that is coded
=] NOP No operation 00 No operation O0H and has no effact when anscutad.
8 Just one machine cycla signal reachas
% the CPU.
§§ sBi2 Select bank 00| 11 PC13, PC12+1; 1o | Selects memory banks. g:?yblgn
o= 1100(00KL 1 LCEB599

W 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.

W Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD, its affilates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

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

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information hersin 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 parfies.
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