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0 OF T-4Q-19-04
307 ' \ . CMOS LSI_
4-Bit Single Chip Microcomputer
On-Chip FLT Controller, A/D Converter,
@©3106 ) Remote Control Slgnal Detector, 16K-Byte ROM

(operational speed: 0.92 us), ROM (16K bytes), RAM (608 words), AD converter, DA r (PWM type),
Remote contro! signal receiver, FLT display controller/driver, and horizont, ronization detect

counter in a 64-pin package. . e

Applications:
- VCR timer, audio timer, DSP amp controller

Overview %
The LC67216A Is a 4-bit single chip microcomputer fabricated with CMOS technology li; 1¥des cPU

Features: )
(1) Dedicated hardware: Simpler program and more additional values

- FLT display controller/driver —» Total 28 lines (max.): 20 segments and 16 digits (max.), Various
display modes (dimmer, static, and so on), and automatic scanner function (no interrupt processing
required)

- Remote control signal receiver —» Continuous pulse (L, H) detection by remote control detection timer
and internal high-frequency band noise elimination filter. Recommended for use in products with the
'Association of home electronic appliances' standards,

- Tone output —» Beep sound and melody tone outputs

- Horizontal synchromzatlon detect counter -» Tuner synchronization detectable by an independent 9-bit
counter

- PWM type DA converter — 14-bit DAC output, voltage synthesizer tuner and electronic volume
control

(2) AD converter: Lower cost, more additional values and higher functionality

- Direct input of various analog signals — AD conversion for level meter and display, S curve detect —»
no dedicated IC required.

~ key matrix input by resistance division - Better economical space layout, less pins count, reduced
harness and improved radiation immunity ’

(3) Protection against noise radiation

- lmproved protection against noises from oscillation C|rcu|t or FLT driving clrcunt -» Shortened noise

protection design process and parts reduction in noise protection mechanism
(4) Clock standby function
- Two typas of oscillation circuits (4MHz band and 32KHz band) — Battery-backed-up clock apphcatlon

MR

Hardware Configuration
Applicable to: LC66000 series/LC67000 series microcomputers

Mode! name | LC66506B/508B/5128/5168 LCB66304A/306A/308A | LC67216A
ROM capacity 6!_‘([8K/12K/16K bytes 4K/6K/8K bytes 16K bytes
RAM capacity . 512X 4 512X 4 608 4
. (96 x 4 for display)
Packaging DIP64S. QIP64 DIP42s DIP64S
o uatand Not provided. Not provided. Provided (28 lines)
Analog input | Comparator (4 channels) Comparaior (4 channels) AD converter with an accuracy
Tri-state input (2 channels) Tri-state input (2 channels) |of 4 bits (8 channels)
Evaluation chip LC66599 LC66599 LC67999
Remarks Currently on the market Currently under development |Currently on the market

N

7128TA, TS Il No. 3106-1/28
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Functions: C.

(1) Instructions:r 116 (upwards compatible with the LC66000 series microcomputers)

(2) ROM capacity: 16K bytes. RAM capacity: 608x 4 words (of the capacity, 96 x 4 words used as the display
RAM) .

(3) Minimum cycle time: 0.92 us at 4.5V to 6.0V. 7.6 us at 3.0V to 6.0V

(4) System clock selectable by a software —» Less power dissipation
- In case of main system clock = 4,19MHz: 0.95, 7.6 or 30.6 us
- In case of sub system clock = 32.768KHz: 61 us

(5) Input/output ports: Total = 53 lines
- OQutput ports: 28 lines - FLT controller directly drivable
- Input/output ports: 24 lines — LED directly drivable
~ Input port: 1 line ) :

(6) Interrupt: 11 sources (external interrupt = 4 lines, AC zero cross interrupt = 1 line , timer
interrupt = 3 lines, serial input/output interrupt = 2 lines, and key scan interrupt = 1 line). 6
vector addresses. ) -

() Timer: 3-channel multiple-functional timer
- Timer 1: Remote control signal receiver/8-bit Interval + tone generator -

- Timer 2: PWM type DA converter(14 bits or 8 bits + 6 bits)/tone generator
- Time base timer: Clock counter(also used as a watchdog timer)/14-bit event counter

(8) Serial input/output: 8 bits x 2 channels. One of them can be used as the LSB-first or the MSB-first

serial transfer port.
~ (9) 4-bit 8-channel AD converter: AD conversion mode/comparator mode

(10) FLT display controller
- Segments: 8 to 20. Digits: 8 to 16 — Selectable by software.

- 8-level dimmer function
- Pull-down resistor option available
- Static display mode available

(11) On-chip 9-bit counter for detecting horizontal sync.

(12) On-chip AC zero cross detector

(13) On-chip triac driver

(14) Standby function
- Count operation continues while the CPU operation stops.

- All of the operations stop. Oscillation stabilization at the restart is internally supported.

(15) Oscillation circuits: 2
- Main clock: 4.19MHz crystal oscillator or 4.0MHz ceramic resonator
- Sub clock: 32.768kHz crysta!l oscillator

(16) Packaging: DIP84S

(17) Evaluation LSI: LC67999(evaluation chip) + EVA850/800 - DIP64S
TB67216(evaluation chip board). LC67PG216 {piggyback av+ 3]0 Ie) P13/8UZ
type) av— [ (53] P12/TRA/POUTI

 P20/HOCD 3] fe7] PH1/DAGT
P21/ACZ/AN [27] P10/DATO
P22/aN2 0] POI/KEY3
P23/INT1/aN3 [6] % P02/KEY2
P30/510/AN4 [7] 23] POI/KEYI
P31/500/AN5 [8] [57] POO/KEYO
P32/5CR0/ANS [T] [55] T0
Pin Assignment P33/PIN1 /AN? [10] [55] T1
P40/ang (0T} E1RY
vss [12] (53] 13
Case Outline 3071-D64IC gsal % [57) T4
{unit:mm) Voo [15 = 5
REs[g] LC67216A @] 7
x1 (17} (48] T8/523
x2 [18] (47) Toss22
[35] T11/520
P::}é_g% % [4d] Tiz/s19
73] T13/518
W"“g:g l";’l_:; [42] T14/517
[41] TI5/516
§ 1 Pe1/ENTO [25] 0] vP
E P62/EINT) Kl
g lll!I|l|||I]INl|I|I|I|I|I|I|||I|I|I|I|I|I|I|I|l|||||I_I|||l|l| PE3/EINTZ % i ::i‘
| S I s4 (28] 37] st3
e "L‘o.“ % SANYO: DIPGds ;’% =
s7 [31] [34] sto
s8 (2] 33) s9
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System Block Diagram
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_Development Support System - )
The following development support tools are provided to develop application programs for the LC67216A
microcomputer. - . ’ -,
(1) User's Manual
LC67216A User's Manual
(2) Development Tool Manual .
EVAB850/800-LC67216 Development Tool Manual
(3) Development Support Tools
1 Tools for developing application programs ’ .
i« Host computer --- Sanyo MS-DOS machine compatible with IBM PC/XT or IBM PC/AT.
ii. Cross Assembler ---MS-DOS based cross assembler (LC67216.EXE) -
2 Toals for evaluating application programs ’ ) )
i« Emulator --- EVA-850 main unit or EVA-800 main unit (monitor ROM: MPM67216) and
EVA chip board (EVA850/800-TB67216) : )
ii. Evaluation chip -~- LC67999
iil. Simulation chip ~-- LC6TPG216

Qutline of the development support system

- Host computer
{LC67216.EXE)

EVA-850/800

(MPM67216) Piggyback

EPROM27128

Evaluation chip board
EVA850/800-TB67216

LC67PG216

Application prodﬁct board

Note 1:1BM PGC/XT and IBM PC/AT are products of IBM Corporation. MS-DOS is a registered trademark of
Microsoft Corporation.

Note 2: The suffixes of the EVA-850 and EVA-800 change like A to B, B to C, and so on as some improvements
are made on them. :
Please check the suffix before starting program evaluation.
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Pin Description -

Pin . Pin

Mo Pin name |I/O Function(s) . No Pin name  {I/0 Function(s)

1 {AV+ — | AD conversion ceferance voitage input (o) || 33 |SQ 0 (I:c: 5‘1%" mv:‘l‘t)r-tnnivolm- output °

2 [AV— ~— |AD canvecsion referance voltsge Inpet (3 || 34 [S10 o * Same as above,

3 |P20/HOLD | [Woeut/HOLD controt Input 35 |18 o] Same a3 shove,

4 |P21/ACZ/ANY 11O mz:uépmhé:tm used a3 AC 2610 cross 36 {s12 lo} Same as sbove,

§ |P22/AN2 1/Q | out/output, aisa vsed a8 AD Input, 37 |s13 o] Same a3 sbove.

6 [P23/INTI/ANS  |I/0[ioutat i’ 0 & Mennt |l 58 1oy o} Same a3 atove.

7 [P30/SH/ANA  [1/O [jroarfotosts siso wead us swral noutAD || g9 [ gyp . o} Same s abov.

8 |P31/SO0/ANS  [1/0]ireutioutputy aio taed s saelal outout/AD (1 40 |y/p — | Power supply for pult- down resistars

9 |P32/SCKO/ANS /O mm o:hxom a3 serlal clock 41-1T15/516 0 m 'Si"}'s'u:.'g":_:"«‘; voltage output

10 [P33/PINI/ANT  [1/O | nenicamt, nto wed as ramots contral || 49 | T14/519 o} Same a3 above,

11 |P40/ANS 1/0 | eeut/output, also vadd a3 AD input, 43 1T13/518 0 Same as sbove,

12 |Vss — {Powet supply (-} 44 [T12/519 (0] Same as above,

13 |osct | [main clock oscillation Input 45 | T11/520 0 Same a3 above,

14 1OSC?2 Q [ Main clock oaclitation owtput 46 1T10/S21 o) Same as above.

15 |Voo ~ | Pawer spply () 47 |19/522 o] Same as sbove.

16 |RES | | Reset input 48 1T8/523 [e] Same 83 above,

17 IXi | |svb clock osciliation Input 49 11?2 QO |Peh nigh withstand voltage output (for digit)
18 |X2 O [sub clock oaciltation outpet 60 | T8 [o) Same as above.

19 |TEST | jTeat toput 81 |[TH 0 Same as shove.

20 |P50/SN 110 m mu: sarlal uw:fmw T B2 1 T4 0 Same as above,

21 |P51/S01 /0 ?l?o mu.': l..dll outpm“m Input/output, 53 1T3 [e) Same as above,

22 |P52/SCK1 V0] Byl w‘ﬂ ,.;m cm‘"’,‘,‘,;ﬁ,wm; Pl B4 | T2 0] Same as above.

. 85 IT1 o) Same as abave.

23 |PS3/HCNT /O e i tand Yortaga freut/ 56 |To o) Same 23 shove,

24 |PE0 /O |en medtum vitatad voltags watfasant || 5. | pg/KEY 1/O)| e medium withtand volage opuoutpu]
25 [PS1/EINTO 110 :llcs: r‘:\”’d;uan; Intecrupt lvn:)”u.tm° 58 (PO1/KEYY Yo Same a8 above.

26 |PB2/EINT1 170 Same a5 above 59 |PO2/KEY?2 170 Samo a3 above,

27 |PE3/EINT2 170  Same 13 above 60 | P03/KEY3 10 Same as above,

2 [s4 O [{fer Segemanty 7 voltage outet 61 |P10/DACD 1/0| e medium witstana vatage input/otput,
29 |S5 0] Same a3 sbove, 62 |P11/DACT 1/0| ch macium, witstana vaitage toput/ostout
30 [S6 o} Same as shove. 63 |P12/TRA I/Q|Neh medium withstand valtage ingut/output,
3‘ S? O Same a3 above. /POUT1 also usad triac output/pules output.

32 |s8 o) Samo as above. 64 |P13/8UZ 170|350 tned 38 busser spund ompput
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1.C67216A . .
T-49-19-04
Pin Function . -
pinsame  1f| wo Opticnls) Fuactional description Logicandmode ynused pln handling
Voo i - Power supply
Vss 1| —
Vp 1 - —_ Power supply for high withstand voltaga pin load — Connected to Vpp.
AV+ 1 - AD convecter reference voltage input
-— - _ Connected to Vss.
AV— 1} —
TEST ] 1 - LSI test input. Be sure to connect thls with Vas. — | Rars connected
R—ES- System resst Input. With ROLD » 'H' and RES = ', the
1 1 - system will be initialized { initia! system reset), —_— —
. Maln system clock osciliation circuit pin. {f external
OSCl1 1 1 C,F clock input s salected, leave the OSC2 pin open and use the
- X'tal QSCt Input pln. — —
0SC2 1] O |- external input
X1 1 | Sub clock oscillation circuit pln, It external clock input Connect X1 to Vpp while
is selected, leave the X2 pin open and use the Xt Input pin, feave X2 open.
2 - With on-chip feadback resistor and damping resistor, -
X 0
411 « Pull-upfopen Iput/output fn bt units or 4-bit uaits. Output circuit | 'H' In cutput [Connect OD pin to Vss
PO/KEYD /0 dealn output type can be selected for each pin from open drain (OD) and | mode while leave the PU pln
POV/KEY1 (In bit units) | pult-up MOS output (PU) types. If OD is selected, the with- open.
/KEYZ * Pull-down stand voltage lavel will be +15V,
P02 reslstor Low threshold [evel Input for key scan input.
PO3/KEY3 (in-bit units) Automatic key data storage into RAM
P10/DAC( 41 1/O |- Pult-uplopen Input/output In bit units or 4-bit units, Output circult | 'H' in output [Connect OD pln to Vg
vy drain output type can ba salected for each pin from open draln (OD) and | mode while leave the PU pin
P11/DACH {in bit waits) | pull-up MOS output (PU) types. if OD is selected, the with- .
PIZ/T-FT—A stand voltage lavel will be +15V.
/PQUT1 Alternativs pin function(s)
P13/8uUZ DACD PWM DACO output from timer 2
DAC1 PWM DAC1 output from timer 2, and program
pulse output:
TRA Telac control pulss output, or program
pulse cutput from timer 1
/POUT1 .
BuUZ Buzzer output from time bass timer
— input/output In bit units or 4-bit units. A directi Input Connected to Vpp. The
P20/HOLD 4| 1 u%‘,:}:‘ ':d?)o‘f"ded 80 set an operation rm;de Unput mede or |  mode pirs asl’l;g:?g' connected to|
ou m of el port bit. The P20/HOLD pin Is used 00 not ba set to
PZI/:CZ/ANi ’/0 only as the tnout pin. pinls :\‘etwou!put mode by
are.
P22/AN2 A Alternative pln function(s)
P23/INT1/AN3 /o HOLD HOLD coritrot Input and resst Inhibit Input
ACZ  AGC zero cross datect Input
INT1{ interrupt input
AN1 AD converter channat t input
AN2 AD gonverter channe! 2 Input
AN3 AD converter channel 3 [nput
P30/S10/AN4 |4 ] 1/0 _ Input/output In bIt units or 4-bits units. Input Connected to Vpp. Note
A-direction register [s provided to sat an operation. mode mode that the pins aiready.
P31/SO0/ANS (input mode or output mode) for each port bit, d to Vpp should
P32/SCK0 Alternative pin functlon{s) l::debeb;e :O:gw:l;:.output
1ANG S0 Sarial 1/0 channel O ~» Serlal data input
P33/PINT/ANT? SOQ  Setia) 1/O channel 0 — Serla data cutput
. SCKQ0 seriat 1/O channel 0 -» Serlal clock Input/output]
PIN1 External Interrupt source Input {(timer 1 and
time bass timer)
AN4 AD converter channat 4 Input
ANS AD converter channal 5 input
ANB AD converter channel 6 Input
AN7 AD converter channel 7 input

Continued on next page.
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Continued from previous page. _ _
pinmame g} wo Option(s) Functional description . [sosicandmodel ynuced pin handling
P40/ANB 1] /0 - Input/output in bit units. A direction register is provided |  Input Connected to Vpp. Note

to sst an operation mode (Input mode or output mode) for mode that the pins already,
each bit, . connected to Vpp should
Alternative pin function not be st to the output
mode by software,

ANS  AD converter channet 8 Input

P50/S11 41 1/0 | «Pull-upfopen Input/output fn bit units oc 4-blk units, input Connect the OD pin to Vg5
deain cutput Output circuit typs can ba selected for each pin from open mode while leave the PU pin|
P51/S0t (in bit units) deain (OD) and pull-up MOS output {PU) types. If OD Is cpen,
=T . selected, the withstand voltage lavel will be +15V,
P52/SCKt . A port control register is provided to sat an operation mode
PE3/HCNT {:\:us:moie‘ of oulput mode) for all the four port pins at
me time, .

Alternative pin function(s)
Si Sarial 1/0 channel 1 -+ Serial data Input
SOt Serlal /O channel 1 ~» Serlal data output
m Serla! /O channel 1 - Serial clock input/

output
HCNT H counter count Input

£80 411/0 | - Pult-up/open Input/output In bit units or 4-bit units. H in Same as above,
deain output Output circult type can be salected for each pin from open output

P61/EINTO (In bit units) | deain (0D) and pull-up MOS cutput (PU) types. If OD is|  mode

P62/EINT1 selected, the withstand voltage lavel will be +15V,

PE3/EINT2 Alternative pin function(s)

EINTO Extended Interrupt Input EINTO
EINT1 Extended interrupt input EINT1
EINT2 Extended Interrupt input EINTZ

S4~57 4 O | Pull-down Segment outputs from an FLT controller (S4 to S7). If static Lin Leave the pull-down type
resistor display mode Is selected, these output plns are used to output ping open while
(in bit units) output data to an external clrcuit from a fixed RAM address mode the OD type pins to
(general discrets output), VpD.
S8~515 8] O |[Pull-down Segment ocutputs from an FLT controller (38 to S15). If in Same as above.
resistoc static display mode is safected, these output pins are used output
(In bit units) to output data to an external circult from fixed RAM mode

addcesses (general discrets output),

T0~T7 8| O |Pull-down Timing signal outputs from an FLT contraller (TO to T7). It in Same as abave.

resistor static display mode Is selected, thess output pins are used output
{in bit vaits) to ocutput data to an external circuit from fixed RAM| ~ mode

addresses {general discrete output).

T8/523~ 8 (0] Pull-dawn Timing signal/segment outputs from an FLT controller Lt in Same as above.
resistor {alternate cutput pins), output
T15/S16 (in bit units) If static display mode is selected, thess output pins are mode

usad to output data to an external clrcult from fixed RAM
addresses (general discrete output). In aeddition, unused
pins are used for the same purpose.
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User Options

Q@ Options for main clock oscillation circuits

7-49-19-04 —

Option name

Related pins

Oscilla

tion circuit type

Circuit conditions|

External clock
option

0SC1, 0sc2

Ceramic (CF)

0sc1
U Internal clock

STOP

- Internal clock Input
with Schmitt specifi-
. cation

- Leave the OSC2 pin
open,

- Rf is a feedback re-

istor,
resonator o1 - l!nt::nal clock Input’
oscillation 0S¢1 with Schmite specifi-
option > STOP o
CF <
N~ | SRf
Crystal (X'tal) Xt 0502
oscgllatnon YF-I Internal clock
option 02
@ Options for sub clock oscillation circuits
Option name Related pins Oscillation circuit type Circuit condition
Crystal (X'tal) |[X1, X2 - BY i 2 teednack re-
oscitlation ol X1 - Rd is a damping re-
option TIT_| suBsTOP sistor.
Xtal 53 =Rt o
X2
Internal clock

External clock
option

No sub clock
oscillation
circuit

:

X1
— SUBSTOP
=R
Internat clock

- Leave the X2 pin open,

SUBSTOP

Internal clock

= Connact the X1 pin to
Vop.
- Leave ths X2 pin open.
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@ Options for port O input pull-down resistor (in_4-bit units)

T-49-19-04

Circuit conditions]

Option name Related pins Oscillation circuit type
No pull-down |P0~P03
resistor
selected
. Input buffer
Port D__.__i}—
Output buffer
- ~ The pull-down [t
Pu._l down hasb';uonselocterl‘:o?:
resistor ) that the pull-down
selected tnput butfer e an be
the pull-up (PU) tran-
Port sistor ocutput option,

Rd —

Qutput buffer

@ Options for output circuit types

of medium withstand voltage ports (in bit units)

Option name Related pins

Oscillation circuit type

Circuit conditions

Nch open drain |P00~P03 Input/output withstand
voltage level = +15V
output P10~P13 ——
r
(0D) P50~P53 o e
PG0~P63 Port
Data
"CE—QI Enable
- Input/output withstand
Pull- up valtags level = VoD ¢
transistor oV, The utput, types
output (PU) according to. Pch tran
fnput bulfer slstor ceiving  capabil-
Port ty: CMOS output (P and
Voo P5) and PU MOS cutput (PO
and P6).
Data
:ﬁ Enable
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LC67216A T-49-19-04
® Options for the output types of high withstand voltage ports (in bit units)
Option name Related pins Oscillation circuit type Circuit conditions|
Pch open drain | T0~T?
output T8/523~T15/516 Voo
(oD) S4~S15
|.__
Port
vo[F——
Oﬁtput with a N
pull-down Voo
resiitor
(PD [j]
I_
port ———¢

Example application

N Sogment drive plns: 20 (max.)
Backup Digit drive pins: 16 {(max.)
capacitor Pln total:28 {max,)
FLT display
i —_— Y
e e e Lt el
TR TN
i) gaa
3 matody tore outpwt ] DADT
$4~8523
Tape couat putse o d eiuro T IOV O SOU B8 088 000 TR 0 o
_ RS0 TIE OO0 A8 AL 00000 10
L —* Analog input port
Level mater input {R
——{ Analog input port L
TO~Ti5

Horizontal synch fon signal ———»f HONT KEY0 ) - -

K trix Input clreul

S slgnal we—e] l?nn;"ﬁcwt KESY 3<:] (a?git:‘fl;:‘ut)nw clreult

Serial port 0
Efectronic tuner ! ¥
Anstog inpat part (ooniog opup it clreuit
Systam controlter Serial port 1 INT1 ‘_—I i I
0SC1 0SC2 X1 X2 Z

Remote control sigaal

4.19MHz 32.768kHz

‘0 ho hiod
LT

Example application: VCR channel select timer, level meter, tape counter,
and remote control signal receiver
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[Main Specifications for the LC67216A |

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

7-49-19-08

——

Parameter

Symbol

Related Pins

Conditions

Limits

Units

Power supply
voltage

VoD max

Voo

Vp max

Ve

AV-+max

AV+

AV—max

AV—

=0.3~-+7.0

Voo—45~Voo+0.3

—0.3~Vop+0.3

—0.3~Vop+0.3

nput
voltage

Vi)

08Ct . X1

Self oscillation

Up to produced voltage,

Vi(2)

TEST.RES,0SCI
P20/HOLD

| OSC1: External clock input

—0.3~Vop+0.3

Vi(3)

PR0~P03

Input pull-down resistor selected,
Nch output transistor OFF,

—0.3~Vop+0.3

Output
voltage

Vo{)

0SC2,x2

Self oscillation

Up to produced voltage.

Vof2)

S§4~815.
T0~T7
T8/523~T1156/S16

Vop—45~Vop+0.3

lnput/
autput
voltage

Violty

P21~P23
P30~P33
P40

P00~P03
P10~P13
P50~P53
P60~P83

Putl-up option selected.

—0.3~Vop+0.3

Viol2)

PO0~P03
P10~P13
P50~P53
P0~P63

Qpen drain option sslected.
P0O0-P03; Without input pull-down
resistor

—0.3~+15

Qutput
current

lop(t)

P00~P03
PB0~P63

Pull-up option '
selected

Per pin

p21~pP23

Output enable made

—2~0

mA

lop(2)

P10~P13
P50~P53

Pull-up option Per pin

selected

P30~P33
P40

Cutput enable mode

mA

lop(3)

84~815

Per pin

—15~0

mA

lop(4)

T0~T7?
T8/523~T15/516

Per pin

—30~0

mA

Ton{1)

PO0~P03
P21~P23
P40

P60~P63

lon(2)

P30~P33
P50~P53

loni3)

P10~P13

Per pin

0~15

0~20

0~50

Slop(1)

P0B~P03
P10~P13

Pull-up option
selected

Pin
total

p21~pP23
P30~P33
P40

Output enable mode

=15~0

Zlop(2)

P50~P53
P60~P63

Pin
total

Pull-up option
selected

84~8515
T0~T7?
T8/523~T16/516

—120~0

mA

Continued on next page.
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Continued from previous page.

Parameter Symbol Related Pins Conditions Limits - Units
Output Slon{l) - {PO0~P03 Pin Average value for - 0~55] mA
current PI0~P13 total | 100 msec

P21~P23
P30~P33
P40
Zlon(2) P50~P53 Pin | Average value for 0~30] mA
PG0~P53 total | 100 msec
Gt IPd max  |DIP-84S Ta=—30~+90C 600] mw
muhg Tempscatute | 7000 —30~+70| T
W\ano Tstg —b5~+125| C
2. Recommended Operating Conditions/ Ta=—30to-+70C, Vss= oV
Limits
Parameter Symbol Related Pins Conditions - Units
Voo(V) min typ | max
Operating Vooll) Vop 0.92us= Mlaif:( 45 6.0
cloc . .
psﬁ:g;; Teyc=67us operation
Vob(2) 7.36us= mode 2.0 6.0 v
Teyc=67us i )
Sub clock
Voo(3) 40us operat?:n 3.0 6.0
Teye=67u5S [mode
Vp Vp —35 Voo
Ayt Av+ AV~ Vob \
AvV— AV— Vss AV-+
Pawaer supply for
RAM backed-up Vst Voo HOLD mode 1.8 6.0 \
|mode .
Input High V(1) RES 4.6~6.0| 0.75Vop \loD -
valtage (Schmitt) 3.0~4.5] 0.8Voo Voo
1.8~3.0 0.85Von Vob
Vin(2) P20/HOLD 4.5~6.01 0.75Vop Voo
(Schmitt) 3.0~4.5/ 0.8Vop Vo
Vin(d) P22.P23 P22, P23, P30 to P33: |, ;
(Schmitt) | P30~P33 Output disabled 4.5~6.0] 0.75VoD Voo
OSC1 and Xl1:
External clock 3.0~4.5{ 0.8Vop Voo
input .
Viu(4) Qutput option: OD | Neh output transistor 4.5~6.01 0.75Voo +13.5
(schmitt) | P50~P53 OFF
P61~P63 3.0~4.5( 0.8Vop +13.6
Vin(5) Output option: PU | Nch output transistor 4.5~6.0] 0.75Voo Voo
: P50~P53 OFF
(Schmitt) | ey ToRs 3.0~4.5| 0.8Voo voo | V
Vin(6) Output option: OD N:_r; output transistor |3.0~6.0] 1.9 +13.5
(Low ~ o
threshold PO0~PO3
input
voltage)
V.H(’,i) Output option: PU | Nch output transistor 3.0~6.0 1.9 Voo
(Low PO0~P03 OFF
threshold
input
yoltage)
Vini8) P21.P40 P21 and P40; Output [4.5~6.0| 0.7Voo Vob
P60 with PU glégbl;d-h tout
tput 1 Nch outpu ~
g:ec P;lﬁcation transistor OFE 3.0~4.5] 0.75Vop 7 Voo
Vin(9) P10 to P13 and P60 Nch output transistor 4.5~6.01 0.7Voo +13.5
with OD output OFF
lspecification 3.0~4.5] 0.75Vpo +13.5
Continued on next page.
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Continued from previous page.
. Limits (Ta=—30t0+70C)| .
Parameter Symbol Related Pins Conditions - Units
Voo(V) | min typ max
Input Low vith) RES 4.6~6.0] Vss 0.25Vpp
voitaga (Schmitt) | P20/HOLD 3.0~4.5| Vss 0.2Voo | V
: 1.8~3.0| Vss 0.15Voo
ViL(2) P2z, P23 P22,0P33-tP39 ttgeg33= 4.5~6.0] Vss 0.25Vop
~ utput disa
(Schmitt) PI0~P33 P50 to P53, P61 to
PH1~P63 P63: Nch output : v
£50 to P53: Output transistor OFF ~
wi!htgb mmc"a“um ansisto 3.0~4.5| Vss 0.2Voo .
OSC1: External clock
foput
Viu(3) PQ0~P03 Nch output transistor |4 §~6.0] Vss 0.5
(Low QFF v
Inreshold 3.0~4.5] Vss 70.35
voltage)
P10 to P13, P40, IP10 to P13, P6O: ~6. ]
Vil P60, and P21: out-| Nch output transistor| 4.5~6.0] Vss 0.3Vop
put with OD speci- OFF . v
fication. P21 and P40:
TEST Output disabled 3.0~4.5] Vss R 0.26Vop
X1: External clock
] inpqt
Instrustion Teyc The instructlon cycle 0.92 . 87 nsec
cycle time . times vary depending on .
. tha operating power supply
range, Refarences to Vpp(1)
to Vpp (3) are also required.|
$  [Freauency| fmosc() | 0SCH See Figure 1. 3.0~6.0] 2.0 4.33 | Mz
"Z Pulse  |fmexty . Same as above. 45~6.0] 70 ) SEs
Sg|won  |fmen 3.0~6.0] 140 )
Q -
] € |Rise time] tmext] ) Same as above. 4.5~6.0 30
=4 ‘:',' ang N
8 & |fall time| ' 3.0~6.0 0|
j
-§ FFrequency]| tSOSG X1 See Figure 1. 3.0~6.0{f 30 50 kHz
© Pulse  |tsexty Same as above. 3.0~6.0 6 34 #Sec
2 $ width  Iysexy )
® E IRiso time] tsextr Same as above. 3.0~6.0 . 0.2 nsec
s 8 jand
§ 2 ltall time tsexte
g g gg‘r"i"f?;_ frxtal 0SC1, 0SC2 See 4.19MHz  |3.0~6.0 4.194304 MHz
.a -=§ quency Figure 2.
-3 1 o Ny mextat Sea 20 msec
813 Radle Figure 5.
x e petled N
218 [Oscilla |fmer See 4 MHz 3.0~6.0 4.0 MHz
< |2 ltion fre- Figure 3.
& § quency i 7
2 |o & Oscilia- [ 1mscr Ses IMiz |3.0~6.0 20 | msec
€ 8] tion N
% 182! stable Figure 5. '
& 18 8 period i
g Oscilla- | fsxtal X1, X2 See 32kHz 3.0~6.0 32.768 kHz
2l e tion fre- Figure 4. -
= | 8 |quency
8|8
x g
% — |Oscilla- | fssxtal See 10 sec
g tion Figure 5.
'% 2 |stable
- O |period
&
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3. Electrical Characteristics
3-1. DC Characteristics/ Ta==—30to-+70TC, Vss=0 V

Limits : Units
Parameter Symbol Related Pins Conditions )
Voo(V) | min typ max
Input High  [hn(1)  [QUIBUL OBLIOR: OD v/ — hoh output — 13.0~6.0 +5.0 | #A
current PO0~P03 +13.5V |0FF (including
P10~P13 ?utput-OFF
~ . eakage current).
P§Q-P53 PO0 o p0B
Peg~PE3 Without input
: pull-down
resistor,
hH(2) RES, P20/HOLD |ViN=VoD - 13.0~6.0 +1.0 | uA
0OSC1: External
clock input
IH(3)  [P21~P23 Vin=Vop S:tgutldLS_abl- 3.0~6.0f - +1.0 | #A
— ncluding - .
P30~P33 output-OFF-
P40 leakage current).

P21 or ACZ;
Self blas OFF.

{4} PO to PO3: PD  |Vin=Vpp |Nch output 3.0~6.0f +2.5 | -Fe0o
: . transistor uA
output specification OFF 4.5~6.0| +13 +200
Ioput L (1) |Sutput option: OD lyy=vyss [Nch output 3.0~6.0{ —1.0 A
cmgntow s"S“gHﬁéﬂg" s z:ransistor OFF . s
including
P10~P13 output-OFF
P50~P53 leakage current)
PE0~P63

P20/ HOLD, RES
0SC1: External

clock input
@ [P2i~pP23 VINSVSS | iesasoted 3.0~6.0{ —1.0 uA
P30~P33 fakaga correntl.
P40 Salt s OFF. ,
w@® |P00~P03 Vin=Vss |H output, Cutput| g g —1.6 mA
enabled
(Pull-up [P21~P23 (including
MOS out pgi~p63 output-OFF
put leakage current).
current) P22 or ACZ:
Self blas OFF.
Output High |VoH(1) 82&-523 tions PU lon= gi't tz P23: 4.5 2.4
- utput option: — pu
voltage (Pull-up |secification 2004A | gisablea. P22 or v
but voit-| P00~P03 lon= ACZ: Self bias | 4.5 | 4.0
age) P60~P63 —10zA |OFF
Vor(2) [P30~P33 lon= el 14.5~6.0] voo
(CMOS  {PA) . — 1 mA |Output dis- ~-1.0
output [Qutput option: PU abled. The other
voltage) | specification lon= ports mean the 3.0~6.0{ Voo
P10~P13 —0.1mA |‘:>,orts|§o wg!ch —0.5 .
P50~PS53 (lop of ~ |yor{) and v

each pin However, the IOH
of other total shouid not
ports must ]exceed the abso-
be less lute maximum
than -1mA.)rating.

Continued on next page.
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Continued from previous page. )
" Pparameter | Symbol |  Refated Pins Conditions Limits Units
. Voo(V}| min typ max
Output High . {Vorl3) [S4~S15 1lon= The ot;g portts 4.5~6.0]| Voo i
- mean rts
valtage —=5mA |50 which Vorda) -1.8
IoH= Yo U] 3.0~6.0{ Voo
—_ However, the | . —
(lon meA totalevsirould OH 1.0 \
each pin' not exceed the
of other absolute maximum
ports must |9
be less
than -1mA,)
Voul{d) {T0~T7 ~ |low= rTnh:a :l{;;f Dorftts 4.5~6.0{Voo
T8/S23~T15/516 | —20mA %o which Vo (3) -2.1
loH= e woH ) 3.0~6.0[Voo
- H , the | -
(loH meA to(:‘:la\,s:guld oH 1.0 Vv
each pin - not exceed the
of other ::tsi?‘lute maximum
ports must 9
be less -
] than -1mA.) .
Qutput Low {Vou{l) |P00~P03 loL=10mA gﬁl'%%? St 4.5~6.0 2.0
voltage P2i~P23 - P23, and PAO: 7 v
P40 loL=5mA gl;:,peut enable 3.0~6.0 2.0
P60~P63 )
Vou(2) |P36~P33 loL=15mA g‘;{&“‘ enable 4.5~6.0 2.0
PH0~P53 loL=1.6mA :\12:‘3;’ ppg’r"‘: 4.5~6.0 0.4
loL=0.5mA |to which Vou(1), |3.0~6.0 0.5
VoH(2), Vor(3
log oty |sond” v
a 0
of other. H%pwever, the
ports must |loL total should
be less not exceed the
than tmA.) :]blf:"::ﬁ'r’:;x"
~ = The oth t "
Vou(d) [P10~P13 loL=30mA m:a: 'ufe" ggr"t{” 4.5~6.0 2.0
= to which VoH(1h .0~6. .
:?L tomA VOH(2), VoH(3) 3.0~6.0 1.0
eaoclt'l pin :gly ortd v
of other Howe.ver. the
ports must |{lot totat
be less :::ul%sr;(l)ttexceed
than 1mA.) maxiamumureating.
Qutput option: PD = Pch autput ~ -
Voula) 5”§§'ﬂ°§1‘5'°“ \ége 35V ‘fans‘i:tgru o 4.5~6.0 33 \
T0~T7? Figure 9.
T8/523~ T15/S16!
_ Output option: OD = Pch cutput 0~6.
g‘;tk;;ugz oFfF  {lorr(l) sp§§!ﬂ§ﬁfr;°" Vour=Vop | Pe! houtput e 3.0~6.0 +30
current TO~T7 Vour= 3.0~6.0] —30 HA
T8/523~T15/S16| Vop—40Vv
Qutput Low™ Jio (1)  |Quibit oBuion: PO Jyoyr= | Peh output 5.0 | 190 | 362 | 830 | A
t specification : . &
s'f{:ﬂ?ff& wen S4~S15 +3,Qy | frensister OFF
int - —
d:\\:: ::s?sl:rl)}u T0~T17 Vp=—3V
T8/523~T18/816

Continued on next page.
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Limits .
Parameter Symbol Related Pins Conditions - Units
Voo(V)| min typ max
" P20, P22 and P23, and P30 to P33:|3.0~6. 0.1Voo| v
:iéstg:resm Vivs(1) 1P20/HOLD, P22,P23 Output disabled, P50 to P53, and 3.0~6.0
ge P30~P33 P&0 to P63: Nch output transistor
P50 to P53 and OFF
P61 to P63: OD
output
specification.
0OSC1: External
clock input
RES.
- Main crystal Not includ- .9~b.
g‘lﬁr‘;‘t'"g looor(1) VoD oscillation fosc | ing the 4.5~6.0 4 12| mA
M = 4,19MHz, Sub amount of
dissipation crystal oscil- current
lation fosc dissl-
= 32kHz. Tcye pated by
= 0,95 usec. output
internal drlvers
operation at a and pull-
maximum mode, down resl-
stors.
1noop(2) Main crystal 3.0 0.35 1
oscillation fosc
= 4,19MHz. Sub
crystat oscil«
2. Tove
z. Teyc =
204 usec. - mA
Internal 6.0 1.4 3.6
“operation at a
maximum mode.
Iooop(3) Main crystal oscil- 3.0 0.04 0.15
lation fosc = Stop
mode. Sub crystat
oscillation =
32kHz. Teye =
61 usec, mA
Internal 6.0 0.25 0.8
operation at a
maximum mode,
Gurrent looHALT | VoD Internal operation Not includ- 4.5~86.0 1.5 4 mA
dissipation at (1) ::o:e.max'mum amoung of
HALT mode Main crystal oscil-{ current
lation fosc = dissipated
4.19MHz, Sub by output
crystal oscil- drivers and
lation fosc = puti-down
32%kHz. HALT resistors.
mode,
lODHALT Maln crystal 3.0 15 50
oscillation
) = Stap. Sub
crystal oscil-
lation fosc
= 32kHz, ~ uA
Only internal 6.0 150 500
time base .
timer being
operated.
Current IooHoLD | VoD HOLD mode B "’:'“‘:‘ 6.0 0.05 10
dissipation at dnaunt ©
HOLD mode Gipat. 1.8 0.2 | 2 |&~A
ed by out-
put delvers
and pull~
down rest~
steee. In
additlon,
the Input
currant
to esch
pin and
Qutput-OFF
l3akage cur-
cent are not
included,
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3-2, AC Characteristics/Ta=—30to-+70C, Vss=0V

. Limits
Parameter Symbol Related Pins Conditions Units
Voo(V)| min typ max
Cyele |«ltckcy |SCKO, SCKi See Figure 6, OD output =~ |4.5~6.0] 0.8
time _é specification requires a
it 1kQ of pull-up resistance [3.0~6.0] 3.2. nsec
] 2 to be externally added. -
K t Y 3.0~6.0] 2Tcyc
;N_I '531‘:‘ level ‘§‘ tCKL Same as above. 4.5~6.0f 0.3
3 :;g:‘h;““ _—§_ tCKH 3.0~6.01 1.2 usec
Van |5 3.0~6.0 1Tcye
| Data tick SI0, Si Same as above, 4.5~6.0] 0.15
3 |setup )
£ time 3.0~6.0] 0.6
— usec
3 . 4.5~6.01 0.15
3 pata texi
time ) 3.0~6.0} 0.6
5 | Qutput tcko S00, SOt Same as above. 4.5~6.0 0.25
£ | delay
o |time ] uSec
3 3.0~6.0 1.0
3 ] :
High[ ten(l)  |INTH INT1 -+Conditions required by|3.0~6.0| 2Tcyc
lave) each interrupt source.
ol Low tei(1) |EINTO
§ level - EINT1
5 pulse EINT2 EINT 1
gl HCNT ENT2 - See Figure .
o RES nsec
g PINt HCNT -« H counter operational
el conditions required by]
3 clock detect mode.
D
* RES .« Reset conditions
required by a reset
operation.
tr(2)  [PINT See Figure 7. Timer 1 pulse |3.0~6.0{ 61 1Sec
ten(2) counter operational conditions
required by a remote control
signal receive mode.
te(3) |PINT PIN1 +Time basedtimer pulse|3.0~6.0] 0.5 usec
count conditions
te(3) {HCNT required by an
external clock input
mode,
HCNT +H counter pulse count
conditions required by
an immediate input t
- mode.
See Figure 7.

Continued on next page.
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Continued from previous page. -

Parameter Symbal Related Pins Conditions A - Limits Units

. : Voo(V)| min typ max

Tnput

f?gguency fzm ACZ/P2 __ Ssgief f;‘)ig;r% g- 4.5~6.01 40 1000 | Hz
« | Input Vi Coupling at open 1.0 2.4 |Vpp
O | voltage . capacitor )
:§ C={uF ] drain output, -
8 | oetection  |vza 60Hz +100 | mv
O lerror Sine wave :
g input
5 Inputt liHz Vin=Vpo +20 +60 4A

ni

E eurre iz ViIN=Vss . —60 | —20 -
S| H level - : *
o | input V*acH i Vt*AcM
&1 threshold +0.2
3| voltage ~
g M leval Vt*acm 0.3Voo 0.7Voo
5 | input v
o | threshotd
5 | voltage - -
N

|.- level Vt‘ACL Vt*ACM
2| input —0.2

theeshold '

voltage

3-3, A/D conversion characteristics /Ta=--—30to+'70'C, Vss= 0V (A/D conversion is used in A/D mode.)

Parameter Symbol Related Pins Conditions Limits Units
) Voo(V)| min typ max
Resolution ) 5.0~6.0 8 Bit
Absolute AV-+=Vpp +16 |LSB
accuracy Av____vss
AN‘I: ACZ self blas OFF
Conversion Tcap AD conversion time: 51 47 204 |usec
time Teye pericd : (Toyc= (Teye=
0.92us) 4us)
Reference AV+  |AV+ . AvV— Voo
input . \
voltage AV— |AV— ) Vss AV+
Reference lav AV+ AV+=Vpp 7 150 300. | wA
input current Irer AV— AV—=\/sg
Analog input  |[VaN AN1~ANS8 « AN1/AGZ: Self bias OFF AV— AVt | v
voltage
Analog port  |lAN AN1~ANS Vain=AV+ ﬁ:lﬁd%i;fogit?u ?FF- i
i If l -
input current VAN=AV—OFF leakage -1 uA
current.
AV+=Vpp
AV—=Vsg
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3-4 Comparator characteristics /Ta=—30to+70°C.Vss== 0V (A/D conversion is used in comparator mode.)
Ié’arameler Symbaol Related Pins Conditions Limits Units
) . ) Von{V)| min typ max
Comparison Vcecon |ANT~ANS AV+=Vpp P21/ACZ: Seit 5.0~6.0 +16 | LSB
aceuracy AV—=Vsg blas OFF,
AN1: ACZ self bias OFF
Threshold Vixcon [AN1~ANS AV— AV+ | v
voltage
Input voltage |Vincon Av— AV+ \'
Reference AV+  |AV+ AV— Voo
input Y
voltage AV— |AV— Vss AV
Qonversion Tce Comparator conversion time: 21 274
tima 23 Teye period (Teye= (Teye=| us
. 0.92us) 4 us)
1/tmoss |
(1/1s0s¢c)
0.75Voo = l
0502 0SG1 {0.7Voo)
(X2) (X1)
l 0.25Vo0
(0.3voo) A1~
Open
tmexty tmexty
[ (tsoxty) —" {1sexty)
Figure 1 External clock \mexta
input conditions (tsextr) ('lr:::::)
The values in parentheses are the parameters for
sub clock oscillation mode.
I Frequency | Makername X'tal oscillation C1 c?
0s01 0sc2_ | Tokyo Denpa l;?;ﬂ%/;':: 22pF 22pF
4.194304kHz
—i0— | ncras
Xal Kinseki i 15pF 15pF
o1+ + CL=16pF
;]I; £ C1 and C2 error: Less than 10%
(including wire capacitance)s
Ci = Load capacitance
Figure 2 - Main clock X'tal oscillation conditions
. Frequency Maker name Ceramic resonator C1 C?2
Murata CSA4.00MG 33pF 33pF
osct osc2 M CST4.00MGW 1 e as | ot
_l[]l__. KBR4.0MS 33pF 33pF
Kyocera Not re- | Not re-
A CF 1 KBR4.0MES *1 quired quired
o 2 C1 and C2 error: Less than 10%
IJ; I;E (including wire capacitance).
%1 . 3-terminal ceramic resonator
(with internal C)
Figure 3  Main clock ceramic resonator (CF) oscillation conditions
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Frequency | Makername|  X'tal oscillation C1 C2

’ -38G-13200
Xt X2 Kyocera 553183%,: 3 22pF 22pF
] ' 32.768kHz — o m
+— ! aiwa —
)!'l]al Shinku Cr=12.5pF 15pF 15pF
(¢ R ' C1 and C2 error: Less than 10%
;l; ' (including wire capacitance). .
CL= Load capacitance.

Figure 4  Sub clock crystal oscillation .conditions

Voo,
------------------------------------- Lower operating Vpp limit
Y { N oV

tmsxtal

tmsee
[ tssxtal ———

Pl

Figure 6 Oscillation stabilization time

texov |
1oKR. lokF
fe—— GXL
SCKo 0.75Vop (Input)
\ Vop-1V {Output)
SoKT 0-25Voo(Input)
SCKT 9.5V (Output) Voo
ek | tox
- 1kQ
Si0 " Test
. 3 0.75Voo . Point
ﬁ 0.25Vo0
Si A
texo . - S0pF
S0 Yoo-1V - :l;
0.5V
S01
“<Timing> <Test load>

Figure 6 Serial input/output test conditions

Figure 7  Pulse input timing conditions
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22‘3 —* (Output ACZ interrupt)

<AC zero cross detection>

1/fzin
R Vza Vza 4
AC input ‘ Vam
P Vza f f Vza {
Output from rising ] | l I )
edge detector
Output from falling
edge detector l__[]—
<Timing>
Qutput from rising/falling
edge detector
Output from synchronization [ |
detect circuit -
—

Synchronization delay = 0 to 1 Teyc period

Figure 8 AC zero cross detection

__;EOFF /‘/ Qutput

—Q— MAX-33v

AAA.

I

-35V
Vo

Figure 9 Leakage current at high withstand voltage output
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Insturuction Set .
g Op coda ) [ . -
Mnemanic g H Oparatlons Operations. description """”“d Remarks
0:D¢DsD: | D,0:0:00 | §} & agls)
CLA Ciear AC 1000} 0000 | 1} 1 }AC~Oumensrai Clear the AC, ZF Note 1
DAA Decimal adjust AC in 11001 1111}2}2]|AC~(AC)+6 AX € 1o the AC, F43
agdtion 0010|0110 (same a8 ADE 8}
g DAS Decimal adjust AC in 11001111 2}2]|AC—(AC)+10 ASd 10 to U AG. F
= sublraction 0010|1010 {sama a8 ADI CAH)
% CLC  |Clear CF 000t|1110]1]}1]|cr-0 Clesr the CF (Cacey Flagh CF
:5 STC Set CF 0001} 1111}1]1][CF-1 Sat the CF. CF ) -
S [CMA | Complement AC 0001|1000} 1]1|AC-TAT) Complersent the AC, ZF
—g A Increment AG 0001[0100]1]1]AC-(AC)+1 Increment the AG by 1. - 2F, CF
; DA |Decrement AC 0010f0100]1]1fAc—(ac)-1 Decromect the AG by 1 2F, CF
3 RAR Rotate AG right 0001|0000 1] 1]AC;—(CF), ACn—(A { Rotate the AC right through the CF, CF
E theough CF Ca+1) , CFe(ACo)
g RAL Rolate AC lelt thwvough | 0 000 | 00Q 1] 1|t |AC—(CF). ACn+1 Rotate the AC lsit thiough the CF, CF, ZF
CF (ACn), CF—(AC,)
TAE Transler AC to € 0100 0101}1]1{E~(AC) Teanalor tha AG content t9 the E reglater,
TEA Transter E to AC 0100j0t110|1(1]}AC-(E) Teaoaloc the E register content to the AG, | ZF
XAE Exchange ACWIhE [ 0100/ 0100 1[1]|(AC)—~(E) Sxchacge the AC content with the & regliter
IM Increment M 00010010 1| 1]MMBRHL~(M Increment Uhe conteat of MMBR, HU) by 1. | ZF, CF
2 (MBR,HL)} 41
2 oM Decremant M 0010{0010f1]1|MMBRHL) M ecrament the conteat of WMERHLY by 1. | ZF, CF
% : (MBR,HL))—1 ;
= | IMOR i8 | Increment M ditect 1100/ 0111f2] 2} M(MBR,i8)~(M Increment mceonunt of MMERB) by 1181 | ZF, CF
8 leds bty ts le b (MBR,i8))+1 S0l immediaty &4
5 )
2 | OMDR i8] Decrement M direct 1100[0011}2]2{M(MBR,8)~(M Decrament the content of MMBR,8) by 1. 185 | 2F, CF
] Liets b bt bl (MBR,i8))— 1 B3 Iramadiste detd, N
=
3 [SMB 12 [ Set M data b 00Qoftiuni1]1 gal(usa.m.).nz] :.:{J.;':'::' Bt of the contec of Miua 1.
g
- .
= | RMB 12 | Resat M data it 0010 tlthitefl} S%MBR'HL)"L’] mN:‘ nugﬂu v.g.emlo;.dn: u(uasrz.' 2F
AD Add M to AC 0000|0110} 1]|1]AC—(AC}+ ASJ the AC content ad that o "(BR-H'-) ZF, CF
, (M(MBR,HL)) e st et B i
ADDR 18| Add M direct to AC 1100f1001]|2]2]AC~(AC)+ Lo wﬁcum-:‘d-&nm:‘t ".'3,‘.{9-‘83‘.'.‘,’ 2F, CF
leds leplsta e le (M(MBR.i8)) Ioto the AC. 18 15 85It [mmeciate datk.
ADC Add MW ACWthCF | 000000101} 1]|AC~(AC)+(M “u".‘"""cm‘z&*ﬂ"‘"ﬁ‘"'"‘ﬂ“&"uw 2F, CF
3 (MBR,HL)JHOF)  [stors the coauited wm Into the' A
8 ADI 4 :gd immedtate data to é é tl) g Il ll 11]2}2]|AC~(ACY+Nrtatnte Aod v ?;:nml’:‘l"lam:rll:gﬂ&h tirary | 26
£ IR IR
g|svec [Swustacwomm [o001forri[a]n Aco-(M(MBR HL)) [Siracy e AC contnt phu the tmariod CE | ZF, CF  [hoan's soriom
R wilh CF —{AC) — then stoce reaulled ditfersace Into the AC, H‘:ﬂ?‘:’g s
: e,
8 - flag Is sat to't"
§ ANDA ::::J\Aévnlh ACthen [ 0000]O0111311]1 ?ﬁ;a‘_:%’; (Y} m':l",ﬁ‘? ] nn(l»::;.w.‘g.eo;\m};«dmmsﬁ F
2 - -
2 | GRA Or M with AC then 0000|010L[1}1]|AC—(AC)V(M Locluny onmn(usn.m.)eormz with tw AC]| ZF
:-: store AC {M8R,HL)) No u‘ Ac. then store the temulted togical mum
é EXL ixglr:el:es?l“:iAglh 0001|0101} 1]1 ?gé—n(?{([\’_));’ M m?ﬁ:ﬁ“?;{::%)m;namzc ZF
ANOM | And M with AC then 0000|0011 ]| 1] 1]|M{MBRHL)«(AC) |Losically ANO the M{MBRHL)content with the AC | ZF
stoce M ADMMBRHL))  [Sioae oo v HasRgal, . "¢ 129!
ORM Q¢ M with AC then 0000|0100 11 ]M(MBRHL)«{AC) |Logkally OR the M{MBRHL) Sontent wils the A ZF
store M VMMBRIHLY) |5 Sl e 1ol foskeel man

Nate 1:1f multiple CLA Instcuctions are used In a row, only the execution ’
of tha Instructions following tha flrst CLA can be skipped.
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t Op cods s
Mnamaodle § S Operatlons Operatlons description - ‘f‘l:‘;:)"d Remarks
D:D¢DsD; | 030,004 | @' | O
cM Compare ACwith M | 0001]0110) 1|1 (T{.«‘_en.m.)j +(AC) Eaﬂ}ﬂ:wmmmmg)ﬂa&gi NE: i
Compare opsrations |CF |2ZF
(M(MBR,HL))>(aC) | 0| 0
(M(MBR,HL)}=(AC) | 1] 1 -
2 (M(MBRHL}I<(AC) | 1|0
.i-f cl i pompar:l:g“:ilh } ‘1) ? g |ll 1' 1'1 2| 2]ETTk +(AC)+1 li.""“o"“ "‘a?';. G contant, wilh immadiate dta 7€, CF
- immedi ERFRIRI ] p1{
g Compars operations |CF[zF] | °
) Is Iz Is le {AC) oo
3 131z 1y o <{AC) 111
H 1 1y It ls <AC) 1|o
§ CLLi4 | Compare DPy. with 1100} 1111]2]2]|2F-1 ] Comperd the DFY. content with Immediate data| ZF
g immediate data 102 |hlzhle if{DPLY=bhlah lo 'xa.::rb?.g"(zgﬁm uw.;', ow“ﬂu.“m lm
if{DPL)= 32 lh fo
o - with the content ofa bl | ZF
M e AT E R A I e R A I oA R
i (MBR, HL),12) {2Fll e e Ctwrwion It will be
ZF+~0
H(AGC,12) # (M
{MBR, HL},12}
LAE load ACandElrom | 0101 1100{ 1| 1]|AC—M(MBR,HL) Lo:d.:;‘o:muntcm(nem)mommmm
M2 (MBR,HL) E«—M(MBR,HL+1) '
LAl i4 Load AC with immedi- | 1000 jlalalile | 1| 1 [AC=1slali 1o Load immedlate data Into the AC, ZF Note §

ate data

LADR i8 { Load AG from M direct| 1100 000 112 2[A0+(M(MBR,i8)) |Lot oo contuet of e irto e AGytete| 2F
llalsh [l hle

S Store AC to M 010001 11| 1]1}MMBRHL)*(AC) |store the AG content Into MMBRHLY.
SAE Stove ACand Eto M2 0101 | 1110 1] 1|M(MBR,HL)+(AC) f;'meth:;mtmor MZMBR,HL) Into the AC and
(MBR,KL) M{MBR,HL+1)+(E)
LA reg I(.::BdRA:‘;rom ] 01C0]| 10HO | 1{1]|AC—(M(MBR,reg)) Load ";.mﬂue‘l ‘l;.(uat‘rn)xmlo e AG. Nate| 70
reg to
HL [}
XY 1 ) .
LA reg.l | Load AC from M 0100 10t1|1|2AC(M(MBR,reg)) |Load e contant ot iuBRraq) nto the A tite 2 T2F i e
— of resat accord-
H (MBR, rop) then DPL—(DPLY+L  |ihn conent of BFs of DF§ mill oy reremectasy o it accord-
- increment reg or {3 1 e lationaip b TG aad Lo 1 the ame gantent ol the
' DP'_(DP') +1 18 Incramanted
by 1.
€ | LA teg. [Load AC from M 0101]10tt| 1| 2][AC—(M(MBR,r0g)) [Lot< the content of MMBR,reg) Into the AC, Note| 7p The zer0 flag
glo {MBR, reg) then DPL—(DP) ~1 e R %-’E.:JJ{&&??&E’; 5’:’..'.'."':22«55
2 decrement reg Or o o T e e T et a0 the e (éuo?n'.{m.lmo?nlhn
2 DP'.—( Pv)—l Is d:ummavd
3 i . .
XA reg S((ﬁ!;rg:‘ .A)c with 0100f 11%0| 1|1 ](AC)~(M(MBR,reg) Ershun the AG contant with thatof BuBR,fuch
reg to
HL 4]
Xy 1
XA regt [Exchange ACwithM [ 0100 | 11ta1 ] 1[2 [(AG)+(MMBR,reg)) change the AG contadt with that of Musrcen. | ZF The 1e10 flag
(MBR.cog) then - DPL~(DPL) +1 e e Ot Allar R X
increment reg or (1 Nlncrt‘nlnuelh|.Th-rd|\lom\lpbﬂmrn - cum_ :;"3‘; It'r:-
DPy—({DPy}+ I mm'mzhc same a8 that shown [a the LA reg, Dr._ouh.nr:
s Incramaented
; gArex. (E:‘g:r:te ACwithM 10101 11t%1}1]2|(AC)~(M(MBR,wg)) Exchange the A coctant with tat of WuBRl. | ZF T3 aare fhag
,teg) then OPL~(DPL) -1 axchunge, the contant of the OPL o the OFy will of reeat sccord-
decrement reg or be decramented by 1, The relatlonenip wemategl x{‘ Atar U
OPy~(DPy) -1 m:&.‘" $4m4 53 that shown L the reg| Dot o ine OFy

XADRI8 | Exchange ACWIth M | 1100|1000/} 2
direct lels s e 4 0o

Note 1:1t multiple LAL 14 Instructions are used In a row, the exscutlon of
tha instructlons following the first LAI Instructlon can bs skipped.
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Op code
1 Moaroals AR Operations Oparatlons descrlption Attected | Remerks
0:0:030: | 010004 | & | &
LEAL 18 | Load € & AC with 1100/ 011012]2(€ —Nilglsle Load Immediate duta (8 lats the AC ad the E
é immediate data brleds beflyfz h 1n AC—lilz 1 la fostatar.
$G|RTBL |Readtable datafrom | 0101 | 1010 1| 2|E AC—(ROM(PCh, E, |Reirce the lower PC 8 bits with the € and AC
3 program ROM AC)) e by e 2 oot e e AG i tha €
regiter,
LDZ 4 |Load OPuwithzéroand| 0 1 1 O |lalz i fay 1 ] 1 | DPu—0Q Losd ' into the DPH and [mmediate deta 14 Into
DP, with immediate DPL—l312 1y o the DL,
data respeclively i
LHl 14 |Load DPx with 1100|211 11}2]2iDPa—tlalits Load {mmadiate dala 14 ko the OP
immediate data 0000 |tz le : -
LY 4 [ Load DPy with 1100} 1111]2]2§0P—13lzhils - Load [mmediste data 14 Into the OPL
immediate data 000!ilalhalile
LHLE 18 | Load DPx, DP, with 11000000 | 2] 2 |DPu—lzlslsls Load Immediate data Into the OPp( wd the DPL,
immedgiate data Flhals s liflsla byl DPr—I3l2 L la
LXYL i8 | Load DPx, DPy wilth 1100{0010|2}]2|DPx—lzlslske Load fmmediata dets [nto the OPX sad the OPY.
wmmedhate data Bllslejlyla b DPy—l3lz2 1y la
I Increment DPL 0001100011} 1 [DP—(DP.) +1 increment the DPY, by f. 2F
DL Decremant DPy 001000011} 1]|DP—(DPL)~1 Decresment the DPL by 1, ZF
[} ¢ Increment DPy 0001|0011 {1]1|DPe~(DPy)+1 tncrement the DPY by 1. ZF
E oy Decrement DPy 0010|0011 1}1|DP—(DPyr}~-1 Decrament the DPy by 2F
H TAH Transfer AC to DPx 1100| 111132} 2|0Pu—(AC) Tranter the AG content [nto the DPH. -
£ 1111|0000
i THA Transfer DPu to AC 1100 1111]2]2}AC~(DPx) Tesnsltar the OPy content Into the AC ZF.
5 1110|0000
; XAH Exchange ACwith DPu| 01 00| 000 O | 1| 1](AC)—(DPx) Exchange AC content with that of the DPH,
£
& TAL Transfer AC to DP, 1100 t111]2]|2;0P—(AC) Trscafec the AC content Into the OPL.
g 11110001
(<1
TLA Teansler OP to AC 1100} 1111f2]|2]AC~(OP) Tranlar the DPy conteet lnto the AG, ZF
1110]0001 .
XAL Exchange ACwithDPL ] 0100} 000 1| 1} 1|(AC)—~(DP.) Exchangs the AC content with that of the DPL.
TAX Transfer AC to DPy 1100} 1111§2]2]|DPe—(AC) Trasfer the AC content Into the DX,
_|rrrifoone
TXA Transler DPy to AC 1100 1111}2]2]AC—~(DPx) Traratee ths DPYX contant Into the AC ZF
11100010 )
XAX Exchange ACwithDPx | 0100 [ 0010} 1| 1|{AC)(DPx) Exchange the AC content with thet of the OPX.
TAY Transfer AC to DPy 110011112} 2]0pPv—(AC) Tranfer the AC conteat lnta the DPY.
111110011
TYA Transfer OPy to AC 11001 1111§2]2}AC—-(DPy) Trarsfer the DPy content into the AC. ZF
1110/0011
XAY Exchange ACwithDPy ] 01 00| 001 1§ 1| 1{({AC)—(DPy) Exchange the AC cotsnt with that of the DPY.
£ [sFa na]set tlag tit 0t 11 |mmmne [ 1] 1]Fam1 Sat the fiag wecilied by Immaciate data nde
2
§ RFB nd | Reset flag bit 0011 |mangmine § 1| 2 [Frn—0 Resat the flsg specified by Immediate data nd, | ZF -
e dump in the current 1110 [PuPuPiPyf 2 | 2 | PCI3-PCI3 Frogram fump 1o 81 sddrues within the ame bank 1t Scvntinas. |-
2 adde | bank PC11~0—Pn~Ps arsa, specified by Immediate data Py to Pou ataty alies tha
PP¢PsP, | P3P2PiPy
Tnmeeits daty
k ITg, Sen the S8
H il
s JPEA Jumgdlo u: 1&“:55 0Q10[0111])1])1]PCI3~PC8-PCI3~ zoqp'l““ mlxw::‘;inluwlmucwmj
stored L E 2 n PC8 PC7~4+— (E) conten D 0 an addrees pol
the current page PC3-0~—(AC) o by the new program counter (PC) yalue,
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{ op code
Mnamonic '.!, Operations Oparations description ‘?,:':(f,‘“ Remarks
D:DyDsD: | D:D:0:Ds | & | &
CAL Call subroutine 11010 [PuPuPypy| 2 | 2 | PC13, 120 Calf & subxoutine,
adde . PC1I ~Q0—P), =Py
PiPePsPy | P3P2P P M4(SP)—(CF, ZF,
PC13--0)
SP—(SP)-4
PUSH Push reg on M2(SP) 1100 1111} 2]2]|M2(SP)—(reg) Stoce Uhe 'rag' content lato the M2(3P) and thed|
HED 1111|100 SP—(SP)-2 decramant the 5P content by %
.S reg n I
] HL 00
e Xy 01
g AE 1 0
g BR 1 1
E PQP reg | Pop reg off M2(5P) 11001 1|2f2]|SP—(SP)+2 Increment the $P conlect by 2 and then load the
2 1110) 1050 rog—(M2(SP))  [oumc a1 b rag s B same s tiar?|
5 - shown In PUSH reg Instrustion,
RT Retuen from subroutine | 0001 1100} 1| 2 |SP—(SP)+4 Raturn to 8 maln roullne from a sbroutine of
Pc—(M‘(SP)] taterhupt servking routind. The 1ero flsg (ZF)
uhﬂu&nu:rym(ﬁ)mmtlllmtnwml
Ry fi il — -
RTI ’;\:;‘n. rom interrupt 000tj1101}1}2 157'5.-. i&)(;;)) ?}?&;{‘,‘,‘FE Eﬂﬁw;‘“ﬁwﬂm o 2F, CF
CF, ZF—(M4(SP))
aa2 Beanch on AC bit 11011 00Uty| 2| 2]PC7~0~P;P¢PsP, g**l?'Al?:'t !;:cl!h“{h!.ﬂtd"m o‘m t,l",o
adde . P3iP¢PsPq | PsP:P1Pe P3Py P Py m;r"un um&u:’% u;':dd::s?':imﬂ
|11(Ac.12)= e tomas & 5 bhe (61 ta gae Tl &

BNAt2 | Branch on na AC bit 1001 00tts| 2] 2]|PC7~0—P1P¢PsPy |Chack sn AG bit wpecified by Immadtats cata tito|
adde PiPePsPy | PiP2P Py P3P: Pi Py to sse If it has b?'lﬂ ot t:‘,'o‘:: :s;:::m
page. Note the addcems Is mpacified by

B I(AC, 12) = | ro et D (P 1o pe
BMt2 Branch on M bit 1101 01t te|2]2|PC7~0—~PrPgPsPy [ChacksaliuBRHLIbt saciliedby inmediste daty
adde PiPPsP, | PsP;P Py PaPa Py Py [l ot i s pamed o tn s3kos
H{M(MBR, [rithin the same page. Note the addrmes Iy spect-
HU) (221 [0 o tha e 8 bl G710
BNMLt2 | Branch on no M bit 1001 | 01tite} 2] 2|PC7~0—P:PePsP, %ﬁmu("ﬁﬂmm"bdwh‘;’mﬁl"ﬁu
adde PiPP4P. | PsP{P Py PaPP 1Py (B piootm xeiution 1s peswed to . scivess

"(M(MBR. wilhia the sams pege. MHote the address 13 specte

HL), 12)=0
BPt2 Branch on Port bit 1101 10ttef 2] 2|PC7~0—P1P¢PsP, |Checkapirt of regliter PROR,0P) Mt sactiled
adde PiPPsPy | P1P1P P, PyP1PIPy |10 sttt praarern ssecotion 1o seseed

H

H e Ithin
gl[’tgalg?.: 1 A:%::‘. s .p.:lncd by the l:wm:f 3PCHLs(PTRe

Branch |nstructions

BNPt2 |Branchonno Poctbit | 1001 | 10tite| 2] 2]PC7~0~P;PPsP, en-laumomglu P(RBR,OPL) it specitied
adde P1P¢PsP¢ | P3P2P Py PaPaP1Ps |1 Ui et ta s e ecacutin s pasacs
H(P{RBR, |13 an séiress withn e s pece. Hotn the od-
DPL)“2J=° iy s spacitied by the lower § PC Bita (P7 to
ac Branch on CF ) 1101] 11002 2]PC7~0—P;P¢PsP, |Chickthe canry fisg to gea If |t has bean
adde PiPPIP, | PiP1PIPy PaPsPiPo | Eeses to wa ssiem wihis b mane pese. Neots
(CF) =1 m(vgﬁ;mhwmwwmam
BRC Branch on no CF 1001 1100 2] 2|PC7~0—P;PcPyP; |Check the carry fisg (CF) 10 see [L It 1as bem
adde P1PPsP | PaP;P\Py ?zé“;)ﬁ g. ﬁ&w&%ﬁ.ﬁﬁt&é

i = bits (P7 to Poh
8z Branch on ZF 1101} 1101]2]2]PC7~0—P1PgPsP,; [Chick the zoro fiag (ZF) to wa If It has been st
I ), program exacution a paseed
adde PiPPIP, | PiPiRPy P1PrPiPe o an akions witia 1oa sams save. tots Ut tha
“(ZF)=1 ﬁ-hwlmwmmamuu(hm
8NZ Branch on no ZF 1001] 1101 | 2] 2]PC7T-0—P1PPsP, [Chack the ters tisg (ZF) to bes If it has been set
adde PiP«P{P. | PsPP P, PaPyPiPy |(8 n scioss cithes fo sime pore: Nots Lar the
HIZEY 0 |adirem ta spacified by tha lower 8 FC bita (P7 to

H(ZF)=0 ¥
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] 0Op code ® ’
i Mnemonlc § S Operations Opsrations description a:’:&;’d Remarks
D:0iDs0, | DiD:DDe [ 2| O
BFnd 8ranch on llag bit 1111 |mnining| 2| 2 { PC7~0PiP(PsPy | Coack u lisg wacliied by 03020100 to sew It It
5 adde P:PsPsPy | P3P2P:Pe PsP2P Py :‘1:-:.:-“:4'«“« :&m‘m&w&ﬁ
= "(FI\) =1 Hots that the total number of speciilable flags Is
g ) :‘P?Nﬂ‘(‘?‘:‘lom'& 1s spacitied by the kower
] :
= { BNfrd | Branch on no (lag bit 1011 |osngningj 2 | 2 | PC7~0 P P¢PsP,  |Check u fisg macliled by 109 to ses If 1t
g adde 1P4PsP4 | PiP1P Py PaPIPIPY [ e et o ot abdom vl o o o
i{{Fn)=0 Note that the total number of specifiable flags is
s e e
1r0 Input port O to AC 0010|0000/ 1|1 |AC~(P(RBR,0)) Lot e conteat of port o regiter MRS to ZF
1] Input port to AC 0010|0110 1|1|AC-(P(RBR,DP)] |treut the contant ol port or raghatae FRIR0PLI| ZF
PM toput poct to M 0001}1001]1]1 M(H;.])‘—(P(asa. ot L contt of port o egnter HROR.OPL)
OP |
IPORP4 {Input pottto AC drect | 1100 111122 AC—{P(RBR,DP)) |iput the content of PRER.PA) to U AC. 2F
0110} PP:P\Pe
% op Output AC to port 0010f0101|1]1]P(RBR.DPL)*(AC) [t the AC cintant to port or reguter PIZRE,
3 oPM OQutput M to port Q001 | 31010f1]1]P(RBRDP )~ mmnonmm M{MBRHL) to port RER,
3 (M(MBR, HL)) :
-4
3 [ OPDRP4| Qutput AC to port 1100 t111]2]2]|P(RBR P4)—(AC) |Output the AC content to P{RER,PL:
% diract 0111 ]PiPiPPy -
= }sp8 12 | Sat port bit 0000f10ht|t]12 (P‘(RBR.DPL). t2) ?‘}:‘é.ﬁ:l:::“ of ""‘..“I,.'J';l&‘:;
- Ll
RPB 2 ) Reset port bit 001010t t|1}(P(RBRDP). 12) &-m . -g-alﬂcd bt of port or '1".'4“;; ¥
-0 n\noduu data uto. fo seucll
ANDPOR| And bon with 7 110001012} 2 p(RBR,P1~Pe)— L:culwmnu-eu-lmomun.nmw-m IF
14, pd | immediate data then [ Iy Iy Iy Ie | PsPsP Py HP(RER, Py~ 0))\ I3 =] st togal orodiet 1o FRBRPS b5 Pk '+
output
ORPDR | Or port with immediate| 1100 | 0100 2§ 2 |P(RBR.Ps~Po)— Loslcally OR 4 Sontant oL FRAR,Pa 10 Q) with zF
i4, p4 | data then output Iy 12 1y lo | P3P2P1Py KP(RBR, P3~0))\ ls~¢] wited togical prodict to P(Rau; SEea
P8 ?n?lA?)w dato to E } : g (‘) : ; 5 A 2 | 2 {AC~(P(RBR,DP)) kv:l;'bltdau?l(a m;'%w:rmw from &
R R e
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i Op code - :
Mnamonic 2 Es.r Operations Operatlons description ﬁ:?(:)“d Remarks
010034 | D:0:D\0s | &' | O
MSET | Set Interrupt Master 1100f1101])2]|2]|MseE~1" Sat the Internpt master enabie flsg,
Enable Flag 0101|0000 :
MRESET } Resat Interrupt Master | 1100 1101 2] 2]MsE—0 Reset the laterrupt mseter snable {isg. ZF
Enable Flag 10010000 .
EiHi4 Enable. inlemxpi high 1100] 1101]2]2[EDIH-(EDIH}VI4 Sat tha Interrupt enedie flag,
0101 [lshhile
ElLi4 Enable interrupt low {1100 1101} 2| 2]|eEDiL—(EON)Vid Set the Interrupt scable flsg.
: 0100 |hbillyie
Bl— : :
§ DIHi4 | Disabde interrupt high | 1100 [ 1 101 2| 2 [EDIH— (EDIHIATE | Roset the totarrunt ansbie fiage 2F
. 1001 kb
DILi4 | Disable interrupt low 1 1 001 1101|2]2][EDIL~(EDIL)AIR Reaet the Internpt enedie flag. ZF
1000fhlahle
WTSP | Write SP 1100] 1111f2]2]SP—(E).(AC) Jraculer she contants of the AG wad the E'regitter
1101}]10t0 )
RSP Read SP 1100| 1111]2]2]}E AC~(SP) Teandter the SP content {0 the AG and the E re-
1101{1011 dltere
3 [HAT Al S 111 ala A StUrt the HALT mode, -
33 0000}0000 ,
g! HOLO | HOLD } } 8? { : } : 3| 3|Howp Start the 'HOLD rode;
L 000010000
Nop No operation 0000|0000 1{1]|No operation Nothing will b3 acoe durlng 1 machine cycia.
§ $Bi3 | Sefect bank 0101 |Dila bytef 1|1 PCI3, PCIZelc 1o oA TS o G st (P and P12) are
g ?:..R:&m Immedisty data R2filg.will be st I
] §8 » SMBA: Immediate data f2lylo will be set In
- the MBR, -
§ SRBA Sat Registor 11005 1011|1]1]|RBR=I2l;lg ﬁ‘nfﬁf*’ Immediste data 12111) will be set In
Bank Address
SMi M - + SMBA: Imm, f
BA g::\k amory 1100110101} 1] MeR latilo ﬁuﬁ.ﬂ Immediate deta 1213lo wiil be set In
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| Option cade specification for the LC67216A microcomputer |

The EPROM which is to be sent to Sanyo should contain various mask option codes and program codes for the
LC67216A microcomputer. ) B -

In order to write option codes into the EPROM, we provide the LC67216A cross assembler. This cross as-
sembler would enable the user to enter the option codes in ‘interactive operation mode.

In case where the cross assembler provided by Sanyo is not used for the above purpose, the required option
codes should be entered in the following manner. If you enter the codes in the manner, the same option
codes as those generated by the LC67216A cross assembler can be set in the EPROM. .
When placing your order, please provide us with an option code list and the EPROM (27128) containing
program codes and option codes. '

For detailed information on. the option codes, please refer to section 9."Specifying User Options" of the
manual, 'EVA850/800-L.C67216 Development Tool Manual'. However, the main clock osgillation circuit option
for tped RC (resistor- capacitor) osciltation is not provided for the LC67216A microcomputer. Please keep it
in mind, : : - :

EPROM address map

* 000gH
Program code area (16000 bytes) .
IEIFH -
3JEBOH
8l
82 N \
‘x\ J | Fixed code area
IFOIH h
2
3H
aH
54
E : | Optlon code area
IFEQH N
%ﬂ SO AN RERRREIN
3H
n
S5H
6
gﬁ
aH Q I\ The shaded area should be. filled with "GOH",
o \=
een \ J *The LS| production cannot be started if Incorrect codes (cades

other than fixed codes or Inhibit codes) are written into an
EPROM. Please keep It {n mind.

LNotes on the evaluation of user programs for the LC67216A microcomputer |

If the user programs for the LC67216A microcomputer are evaluated on the evaluation chip (LC67999 or
LC67PG216), please read carefully section 5.3 “"considerations in Program Evaluation" of the 'LC67216A
User's Manual's In addition, please keep in mind the following cautions.

Notes on prografh code area: The program code area of the production chip is 16000 bytes in size. That is,
its address starts from address Q000H, ending at address 3E7FH. However, the accessible area of an evalua-
tion chip is in the range between address 0000H and address 3FFFH. That is, it can be said that the program
code area of the evaluation chip is 16383 bytes in size. As a result, the code area after address 3E80H
should not be used for storing program codes. Please keep the following two points in mind.

(1) No program codes in the area after address 3E80H.
(2) No pragram jump to the area after address 3E80H.
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CASE OUTLINES OF 8/4-BIT MICROCOMPUTERS GATE ARRAYS

F]

@AIll of Sanyo microcomputer case outlines are illustrated belbw.

@®All dimensions are in mm, and dimensions which are not followed by min. :
or max. are represented by typical values. : : i

@®No marking is indicated.
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