| Ordering number: EN1802C ]

CMOS LS|

No.1802C | LC6514B

SINGLE-CHIP 4-8IT MICROCOMPUTER
{(LOW-THRESHOLD INPUT,
ON-CHIP FLT DRIVER)

The LCB514B is a microcomputer with FLT drivers. It is identical with the LLC6510C in the internal architecture
and instruction set. Since the normal/iow-threshold level of input port A can be selected by option and the on-chip
pull-down resistor can be bitwise connected to the FLT driver by option, the number of external parts used in the user
equipmént can be minimized, reducing the cost considerably. :

{Note) The LCB514B heretofore in use has been improved by changing the value of the pull-down resistor to be
contained in FLT drivers as shown below. When using the LC6514B, fully check that the new resistor
value meets your application specifications.

New resistor value Old resistor value
min typ max min typ max
‘’L*"-level output current loL 0.190 0.362 0.760 | 0.108 0.304 0.543 mA

{Output pull-down resistance) {Rpp) (200) (105) {50} | (350) {125) (70) (k)

Features
* Low power dissipation
ROM capacity: 4096 x 8 bits
* RAM capacity: 256 x 4 bits
+ Subroutine stack: 8 levels (common with interrupt)
+ On-chip OSC circuit
CR OSC: 800kHz typ.
Ceramic OSC: 400kHz, 800kHz, 1000kHz
External input: 1290kHz max.
* Power-down by 2 standby modes
HALT mode: Power dissipation saving by program standby during normal operation
HOLD mode: Power supply backup during power failure
+ Input/output ports
Input: 4 bits x 1 port
3 bits x 1 port
Input/output: 4 bits x 2 ports
Output: 4 bits x 4 ports
2 bits x 1 port
> Interrupt
External interrupt: 1
Internal timer interrupt: 1
*  On-chip 4-bit prescaler and 8B-bit program timer
Instruction cycle time: 3.1ps  (at 1280kHz)
+ Supply voltage
Normal operation: 4.0 to 6.0V
Memory hold: 1.8 to 6.0V
Instruction set common to the LC6502, LC6505 (BANK instruction added)
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LC6514B

+ Package: DIP42S (shrink)

QIPas Paclfage Dimensions 3052A-Q48AIC
{ unit: mm)
‘ 20.0

Package Dimensions 3025B-D42SIC REPTS—
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Pin Assignment
TCIP42S)
PAZ —d 27} pa1 Pin Name
PA3 :% i— pao 0OSC1, 0SC2: C, R or ceramic resonator for
INT —L3 40— voo system OSC
P80 —4] 39— HoLD INT: Interrupt
eB1 —{5] 38— vp — P
P2 —8] 33— it RES: Reset
pco —{7] 36— Pic HOLD: Hold
pc1 —{8] 35— PH3 PAQ 1o 3: Input port AQ to 3
Egi —{3] 34— E:f PBQ to 2: Input port B to 2
PDO __% LC65143 % PHO PCQ to 3: Input/output common port Cg to 3
oD 17 37— Pa3 PDp to 3: Input/output common port Dg 1o 3
PD2 :% 30}— PG2 PED 10 3: Output port Ep 16 3
PD3 —{i4] 29}— igé PFD 10 3 Output port Fg 1o 3 | With
EE? E %: PF3 PGQ to 3: Output port Gp to 3 | High-voltage
PE2 7 26— Pr2 PHO 1o 3: Qutput port Hy 1o 3 | driver
PE3 —{T8] 25— PF1 Plg, 1: Output port Ig, 1
RES —19) [2a}— PFO TEST: Test
TEST —20] [23}— 0sC2 Vp: Power supply for high-voltage
vss —{2]] [22}— 0501 port pull-down resistor
[Ql1P48]
o M N c 9&
- - a
ERlzssogsssies
Ll l )i
48 47 46 45 44 4342 41 40 3938 37
PB2 ~ | 36 P
PCO — 2 35 PIO
PCY - 3 34~ PH3 -
PC2 — 4 33f- PH2 When mounting the QIP package version
PC3 5 32|~ PHI ip itin solder.
ve e w1 pro on the board, do not dip it in
PDO — 7 LC65148 NG
PCs —{ 8 29f PG3
PD2 =9 281 PG2
PD3 10 271 PG1
PEO {11 26 PGO
PE1 12 25— PF3
1314151617 181920 21 222324
TTTTTTTTTTT]
NN AO0 =0 ~N
HEEDAZE ke
= o O

NC pin: No connection
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LC6514B

Pin Description

Input/
Output

Function

Input

Interrupt request input pin.

Input

HOLD mode request input pin {Differs from the L.C6502/05 in function.)
Capable of being used as a general-purpose single-bit input port unless the standby mode
is used.

Input

Reset input pin.

Input

Input port Ag to A3 {Normal voltage).

Capable of 4-bit input and single-bit decision for branch.
Used also for HALT mode release request input.

Low threshold input for 4 bits selectable by option,

PBD to 2

Input

Input port Bg tg B2 (Normal voltage)
Capable of 3-bit input and single-bit decision for branch.

PCO 103

Input/
output

Input/output common port Cg to C3 (Normal voltage).
Capable of 4-bit input and single-bit decision for branch during input.
Capable of 4-bit output and single-bit set/reset during output.

PDO 1o 3

Input/
output

Input/output common port Dg to D3 (Normal voltage).
Capable of 4-bit input and single-bit decision for branch during input.
Capable of 4-bit output and single-bit set/reset during output.

PED 103

Output

Output port Eg 1o E3 {with high-voltage segment driver).

Capable of 4-bit output and single-bit set/reset.

Capable of 4-bit input of output latch contents and single-bit decision of output latch
for branch.

Use/nonuse of pull-down resistor bitwise selectable by option.

PFO 10 3

Output

Output port Fg to F3 (with high-voltage segment driver}.

Capable of 4-bit output and single-bit set/reset.

Capable of 4-bit input of output latch contents and single-bit decision of output latch for
branch. .

Use/nonuse of pull-down resistor bitwise selectable by option.

PGD 10 3

Output

Output port Gg to G3 (with high-voltage digit driver}.

Capable of 4-bit output and single-bit set/reset.

Capable of 4-bit input of output latch contents and single-bit decision of output latch for
branch.

Use/nonuse of pull-down resistor bitwise selectable by option.

PHD to 3

Output

Output port Hp to H3 {with high-voltage digit driver},

Capable of 4-bit output and single-bit set/reset.

Capable of 4-bit input of output latch contents and single-bit decision of output latch for
branch. : '

Use/nonuse of pull-down resistor bitwise selectable by option.

Plo' 1

Output

Output port lp, I1 (with high-voltage digit driver).

Capable of 2-bit output and single-bit set/reset.

Capable of 2-bit input of output latch contents and single-bit decision of output latch for
branch.

Use/nonuse of pull-down resistor bitwise selectable by option.

0OSC1

Input

Pin for supplying external clock.
If the internal clock mode is used, C, R or a ceramic resonator is connected to this pin and
pin 0SC2. ‘

0sc2

Output

Pin for externally connecting a resonance circuit for the internal clock mode.

VDD

Input

Power supply pin.
Normally connected to +5V.

Vss

Connected to OV power supply.

vp

Input

Power supply for high-voltage port pull-down resistor.

TEST

Input

LS| test pin.
Normally connected to Vgg (0V).
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System Block Diagram

RAM:

WR:
AC:

ALU:

DP:

CTL:
OSC:
T™:

STS:

port

PAQ~3
(256X 4) RAM

)
[FTwR

2
1L

(4095 X 8) ROM

PBO~2

VAl

il

of ~|n]u]alela] <

PCO~3 Cc K:‘:>
STACK
PDO~3 D {}
syslem hus

PEO~3 <:"E(:Z>
s (RS
PGO~3 <'r:—1_| G K::) ,

—_I HlﬁiLT system clock
PHO~3 C;le I_stand by system 0SC1

0 contal osc 0SC2

o

Data memory
Flag

Working register
Accumulator
Arithmetic and logic unit
Data pointer

E register
Control register
Oscillator
Timer

Status register

ROM:
PC:

INT:

IR:
1.DEC:
CF, CSF:

ZF, Z25F:

EXTF:
TMF:

Program memory
Program counter -
Interrupt control
Instruction register
Instruction decoder
Carry flag

Carry save flag
Zero flag

Zero save flag

External interrupt request flag
Internal interrupt request flag

No. 1802-4/16



LC6514B

Absolute Maximum Ratings at Ta=25"C, Vgg=0V (VDD=5V*20% unless otherwise specified)

Maximurm Supply Voltage
Input Voltage

Output Voltage

Peak Qutput Current

Allowable Power
Dissipation

Operating Temperature
Storage Temperature

Recommended Operating Conditions at Ta=—30 to +70°C, Vgs=0V (Vpp=4.0 to 6.0V unless otherwise specified)

Operating Supply Voltage
Power-down Supply Voltage
**H"-Level Input Voltage

“L"-Level Input Voltage

Operating Clock Frequency
”H"-Level Clock Pulse
Width

“*L'"-Level Clock Puise
Width

Clock Input Rise

Time

Clock Input Fall

Time

External Capacitance for CR

VDD max
VIN (1)
VIN (2}
VouT o
VouT 2;
Io 1

0 (2)

loN &

loX ¢}

Pd max .13
Pd max 72
Topr
Tstg

VoD
VDD!MR)
ViH 1

ViH 23

ViH 3
Vie ',

Vi 2y
Vi '3
VIL 4>
fexrosc
TwgH
twel
toscR

. losck

OSCCext

External Resistance for CR OSC Rext

External Circuit Constants
for Ceramic OSC
Standby Timing

Allowable Detay in
Key Scan Circuit

RY, R2
C1, C2
TyDDR
{vDDF
toL
 tox

Inputs other than Vp

Vp

Outputs other than ports E, F, G, H, |
PortsE,F, G, H, |

Each pin of ports C, D

Each pin of ports E, F

Each pin of ports G, H, |

All pins of ports C to |

DIP package, Ta=—30 to +70°C

Flat package, Ta=—30 to +70°C

HOLD=Vp{4), HOLD mode

Parts A to D, port A: “normal threshotd
input”

Vpp=4.5 10 5.5V, port A: “low threshold
input’”

TNT, RES, HOLD, 0SC1 pins

Ports A to D, port A: “normal threshold
input”’

VpD=4.5 to 5.5V, port A: “low threshold
input”

INT, RES, 0SC1 pins

Vpp=1.8 to 6.0V, HOLD, TEST pins

At external clock input, See Fig. 1.

-

w

N

See Fig. B

See Fig. 3

See Fig. 6, Vpp=1.8 to 6.0V

vz 7z

See Figs. 9, 10.

“

-0

3~+7.0

—0.3~Voo+10.3
VoD—45~VD0+0.3
—0.3~Vop+0.3
Voo—45~Voo+0.3

—2

(O~+2.0
~10~0
—15~0

—90~+16

60
400

—30~+70
—55~+125

Note 1: For pin OSC1, up to oscillation amplitude generated when internally oscillated under the recommended
oscillation conditions in Fig. 3 is allowable.

min
4.0
1.8
0.7voo

1.9

0.8Voo
Vss

Vss
Vs
Vss
222
0.3

0.3

typ  max
5.0 5.0
6.0
Voo

Voo

VDD
0.3voo

0.5
0.2Voo

0.2VDD
1240

0.2

0.2

220+ 5%
6.8+ 1%

{N-3) - Tc
(N-3)-Tc

unit
\

" v (Note 1}

V
vV
v
mA
mA
mA
mA
mw
mW
T
T

unit
\Y
\Y
\

kHz
u5

uS

uS

uS

kQ

“uS
“S
#5
MS
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(LCB514B

--------------------- VoD
N, e YT Ve
0% R T 0501 0502
Rext
_____ T L_w_]
tom ;I; Cext
Fig. 2 Recommended Oscillator for CR OSC

ltoscF toscR

Fig. 1 OSC1 Pin Input Waveform | Center, CF ClipF) | CatpFy | RIk2) | R27kQ)
w0kt | CSBA00P Murata) a70 470 1000 1.5
03C1 08C2 KBRA00B!Kyocera) | 470 470 1000 1.5
Rzé CF: Ceramic resonator | - - CSB80O0K (Murata) 220 220 1000 1.0
R1
800kHz 220 22 1000 10
1 CSB40CP (Murata) KBR8OOH(Kyocera) 0 0-0
[“ﬁ KBR400B (Kyocera) ) 150 150 1000 1.9
1T OF 2T Loasoon (Kyowers) | 10004z |CSE1000K(Murstal | 100 0| 1w | 15
GSB1000K {Murata} C1, C2: Tolerance *10%

Fig. 3 Recommended Oscillator for Ceramic OSC R1, R2: Tolerance £5%

Electrical Characteristics/Ta=—30 to +70°C, VpD=5V £20%, Vg§=0V min typ max  unit
*’H”-Level Input Current IIH All input pins except Vp, VIN=VDD 1 A
“L’*-Level Input Current e All input pins except Vp, VIN=VSS —1 A
“H’-Level Output Voltage . Vo)) Ports C, D: Igy=—1mA Voo—2.0 v

VOH2) Ports G, D: IgH=—100uA Voo—0.5 Vv

VOH(3) Ports E, F: IgH=—2mA voo—1.0 Y,

VOH(2) Ports E, F: IoH=—1mA, VDo—0.5 Y%
all ports IgH=—1mA )

VOH!5) Ports G, H, 1: IpH=—10mA voo—1.8 \

VOH!B) Ports G, H, I: lgH=—2mA Vvoo—1.0 vV

VOHT) Ports G, H, I: lgH=—1mA, Voo—0.5 vV
afl ports lgH=—1mA

“L"-Level Output Voltage VoL 1) Ports C, D: lgL=1mA 0.4 Vv

VoL(2) Ports E, F, G, H, I: Vp=—35V, output Tr OFF, -33 v
output open, with pull-down resistor

L"-Level Output Current loL Ports E, F, G, H, |: Vp=—35V, 0.190 0362 0.760 mA.
(Output Pull-down resistor) {Rpp) } VoL=3V, Vpp=5V, {200) (105) (50) (k%)

with pull-down resistor :
Output OFF Leak Current loFF:1; Ports C, D: VOUT=VDD 1.0 uA
IoFF2) Ports C, D: VouT=Vss —1.0 A
IOFF{3) Port E to I: VouUT=VDD, OD output 30 rA
IOFF(4) Port E to ): VOUT=VDD-40V, OD output —30 uA
Clock OSC Frequency fcroscany Recommended conditions for ceramic OSC, 384 400 416 kHz
for Ceramic OSC at OSC circuit in Fig. 3 (Note 1)
fcrosci2) o 768 800 832 kHz
fCFOSC(D) " 860 1000 1040  ®Hz
Clock OSC Frequency fcROSC ~ Cext=220pF, Rext=6.8k, © 800 800 1220 kiz
for CR OSC at OSC circuit in Fig. 2
Current Dissipation DD(1) At CR OSC, Cext=220pF, Rext=6.8k{2, 1.0 2.0 mA
output pin open, input pin, VIN=VDD
IDD(2) At ceramic OSC (800kHz), output pin open, 1.0 2.0 mA
input pin, VIN=VDD
IDD(3) HALT mode, Vpp=4.0to0 6.0V, 10 wA
at test circuit in Fig. 4
IDD(4) HOLD mode, Vpp=1.8 to 8.0V, 10 A
at test circuitin Fig. 5
(Note 1) fCFOSC: Oscillatable frequency Continued on next page.
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Continued from preceding page.

Input Capacitance
‘Output Capacitance
Input/Output Capacitance

Rext

)

CiN
Cour
Cio

Cext

0862

08¢1

PEo
PE:
PE2
PEs
PFo
PF
PFz
PF3
PGo
PG,
PG:
PGa
PHs
PH:
PHz
PH3
Plo
PI

TTTTTTTTTTETTTITT

T

Fig. 4 Ipp(3) Test Circuit

L Open’

f=1MHz

f=1MHz, output: high impedance

Input/output common port
C, D: Output inhibit

The HALT instruction

is executed to cause the
HALT mode to be entered.

HALT tVOOF
instruction Stendby
}L power-down
AL mode
Vo0 575
VIK(3) Q
ViL(g) ——--—
OV ———————————— == =1

tvDDR

Fig. 6 Standby Mode Timing

Open <

-

T Lttt

L]

min typ max
5
10
10
Raxt
_FE Cext
Qsc2  0sCl
PAo PEo|— )
PA: PE—
PA:z PE2 —
PA3 PEa[—
PFo—
PF =
PBo PF2|—
PB: PRy f—
PR PGo [—
PCo po: [— ¢ Open
PCy PG2
£C2 PG
PCa PHe [
Phe PH [
ilol) PH2 [—
P02 PHy [—
D Plo[—
— P
INT -
RES Vo b—)
HOLD
TEST
Vap Vss
lop -« nr
Voo

Fig. 5 IDD(4) Test Circuit

{Note)

During the HALT instruction

execution cycle, no chattering
must be applied to the HOLD
pin and PAQ 1o 3 pins.

unit
oF
pF
pF

No.1802-7/16



LC6514B

— VDD
VDD zR
RES TVob . Power supply rise time constant
LC65148 ‘;‘ o TRES : RES pin rise time constant
Vs Fix C, R so that 7Vpps TRES, tosc 2 10msec is
yielded. (tosc: OSC stabilized time)

Fig. 7 initial Reset Timing

CR OSC characteristic of LC6514B
Fig. 8 shows the CR OSC characteristic of the LC6514B. For the variation range of CR OSC frequency of the

LCB514B, the following is guaranteed at external constants of Cext=220pF, Rext=6.8kohm only. The outgoing
inspection is performed under this condition only.

' Ta=—30"C~+70°C)

kHz = fcrosc = 1220kH

B00KHz 220kHz (VDD=4 5 |

If any other constants than specified above are used, the range of Rext=5k to 50kohm, Cext=100p to 300pF must be

observed. (See Fig. 8.)

Fig. 8 fcn(jsc_— Rext

3 1

2 \\ Voo=5V _|
N Ta=25C ‘
=X .
T " \\\ \\‘ Note 1. The OSC frequency at Vpp=5V, Ta=25°C
% 1000 ~T . must be 800kHz or less.

N
RS 7 N Note 2. The OSC frequency at Vpp=4 to 6V, Ta=
§ 5 \\ N %+, —30 to +70°C must be within the operation
] ‘\ \\,-00 clock frequency range (222kHz to 1290
4 Do—] kHz).
t This characteristic curve AN
77} is given for reference
O only without guarantee.
100 N

2 3 5 7 10 2 3 5 7 100
External Resistance, Rext—kQ

No. 1802-8/16
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Proper cares in using the IC

[Digit drive signal-used key scan]

When key-scanning with the FLT digit drive signal in Fig. 9 and inputting the return signal to port A, the following

must be observed.

{a}) Estimate voltage drop {VQN) in the output transistor using the current flowing in an FLT used and the V-I
characteristic of the output port of the LC6514B.

(b} Estimate voltage drop (Vsw) in the switch circuit.

{e) Check to see that (VON + Vsw) meets the ViH/V|L requirement of the input port.

VDD
N Current
P YON| Dutput port
f P = —
= FLT or other
% display device
Vp Input  Vsw’
port !
*-—4—} el Switch circuit
. \\

oL, tHH (delay in external circuit} occur on this path.

Fig. 2 Sample Key Scan Application

For the key scan application in Fig. 9, make the program considering the delay in the externai circuit and the input
delay shown below.

N Te N |
InstructiondD\LDZ oX (noPy X (NoPy X 1P -xl j(jD\LDz 0 X (NOP) X (NoP) X 1P
_——
: . . L Any other instruction may be used. Any other instruction may be used.
nput port — . .
w:/ef:rm This |gstruct|on ZThis instruction must be used.
must be used. VIH(1) or ViH(2)
o _Jﬂm or VIL(2) ] o
ov < 7
N [
\\ /
N ’
\ 4
A Y !
. Output waveform N
VDp—40V - o D ity B
iDL tOH
@ @ @

N: Number of instruction cycles existing between instruction (OP, SPB, RPB) used to output
data to output port and instruction (IP, BP, BNP) used to input data from input port.
(Number of instruction cycles to be programmed according to the length of tp, tpH)

tpDL. tDH: Delay in external circuit from output port to input port .

When the IP instruction is used to input the return signal as shown in Fig. 10, the input delay must be considered and
three instructions are placed between the IP instruction and the crossing of input port waveform and V| (1) or V|L{2),
VIH{1) or VIH(2) respectively.

Some instructions must be placed. additionally according to the length of delay (tp|, tpH} in the external circuit
after the digit drive signal is delivered with the execution of the OP instruction (@) and ©)).

No, 1802-9/16
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< Notes for Standby Function Application>

[Proper cares in using standby function]

The L.C6514B provides the standby function called HALT, HOLD mode to minimize the current dissipation when
the program is in the wait state. The standby function is controlled by the HALT instruction, the HOLD pin, RES pin.
A peripheral circuit and program must be so designed as to provide precise control of the standby function. In most
applications where the standby function is performed, voltage requlation, instantaneous break of power, and external
noise are not negligible. When designing an application circuit and program, whether or not to take some measures
must be considered according to the extent to which these factors are allowed.

This section mainly describes power failure backup for which the standby function is mostly used. A sample
application circuit where the standby function is performed precisely is shown below and notes for circuit design
and program design are also given below, When using the standby function, the application circuit shown below must
be used and the notes must be also fully observed. If any other method than shown in this section is applied, it is
necessary to fully check the environmental conditions such as power failure and the actual operation of an application
equipment.

[Sample application and notes]

When using the HOLD mode, an application circuit and program must be designed with the following in mind.
{1} The supply voltage at the standby state must not be less than specified.

{(2) Input timing of each control signal {HOLD, RES, port A, INT, etc.} at the standby initiate/release state.
{3) Release operation must not be overlapped at the time of execution of the HALT instruction.

A sample application where the standby function is used for power failure backup is shown below as a concrete method
to observe these notes. A sample application circuit, its operation, and notes for program design are given below.

1. Sample application where the standby function is used for power failure backup
Power failure backup is an application where power failure of the main power source is detected by the HOLD pin,
etc. to cause the HOLD mode to be entered so that the current dissipation is minimized and a backup capacitor
is used to retain the contents of the internal registers even during power failure.

1-1. Sample application circuit (CF OSC)
Fig. 11 shows a CF OSC-applied circit where the standby function is used for power failure backup.

Unit (resistance: , capacitance: F)

REG | —Pt
100V l 3] RI &)
AC a
1
Power ~1F Voo
supply
R6 2 RES
10k
® ~ LC6514B
. 0SC2
R2
220K 5
R3 05C1
D2 220k
T HOD
c2 :

Fig. 11 Sample Application Circuit
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1-2. Operating waveform
The operating waveform in the sample application circuit in Fig. 11 is shown below. The mode is roughly divided
as follows:
@ Initial application of power
@ [Instantaneous break
@ Return from backup mode

. HALT instruction :
( Reset X Normal mode X Reset X _ Normal mode Y¥p~{ Reset X Normsl mode

(D Initial application ® Instantaneous ® Instantaneous
of power break-(2 break-{3)
v+
_"'.'%r%——.______‘_ " "'"’""“‘_'f_"".'_ HOLD

K l\. - . ,__"xl . /
HALT instruction [ !
HOLD mode : :
Normal rmode @- Reset Normal mode

-
@ Return from backup voltage

1-3. Operation of sample application circuit
(@ At the time of initia! application of power
A reset occurs and the execution of the program starts at address 000H of the program counter {PC).
@ At the time of instantaneous break
{1) At the time of very short instantaneous break
The execution of the program continues.
(2) At the time of instantaneous break being a little longer than {1)
{When the RES input voltage meets V|L and HOLD input voltage does not meet V)
A reset occurs during the execution of the program and the execution of the program starts at address 000H
of the program counter (PC).
Since the HOLD request signal is not applied to the HOLD pin, the HOLD mode is not entered.
(3} At the time of long instantaneous break (When both of the RES input voltage and HOLD input voltage meet
ViL)
The HOLD request signal is applied to the HOLD pin and the HOLD mode is entered.
When V+ rises after instantaneous break, a reset occurs to release the HOLD mode and the execution of the

program starts at address 000H of the program counter {PC).

@ At the time of return from backup voltage
A reset occurs and the execution of the program starts at address 000H of the program counter (PC).

No. 1802-11/16
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1-4, Notes for circuit design

@

1-b.

How to fix C3, R6, C2, R2

Fix closed loop @ discharge time constants C3, R6 and HOLD pin charge time constants C2, R2 so that closed
loop @ fully discharges before the HOLD input voltage gets lower than V| at the time of instantaneous break
and the RES input voltage is sure to get lower than V|| (a reset occurs) when V+ rises after instantaneous break
where the HOLD input voltage gets lower than V.

How to fix C3, R7

Fix RES pin charge time constants C3, R7 so that when power is applied initially or the HOLD mode is released
the CF OSC oscillates normally and the RES input voltage exceeds V|H and the program starts running.

How to fix R4, R5

Fix Tr bias constants R4, R5 so that when V+ rises after instantaneous break the RES input voltage gets lower
than VL (brought to “’L" level} before the HOLD input voltage exceeds V|H (brought to ““H’" level),

How to fix C2, R3

Fix HOLD pin charge time constants C2, R3 so that when the HOLD mode is released from the backup mode
the HOLD input voltage does not exceed V| {not brought to ‘“H"* level) until the RES input voltage gets lower
than VL (brought to “L*" level},

Fix C3, R7 and C2, R3 so that the time interval from the moment the HOLD input voltage exceeds Viy until the
RES input voltage exceeds V| is longer than the CF OSC stabilizing time.

When the load is heavy or the polling interval is long

Since C1 discharges largely, increase the capacity of C1 or separate detection from V+ and use a power supply
or signal that rises faster than V+.

Notes for software design

When the HOLD request signal is detected, the HALT instruction is executed immediately. A concrete example
is shown below.

M An interrupt is inhibited before poliing the HOLD request pin (HOLD pin).

@ Polling of the HOLD pin and the HALT instruction are programmed consecutively,

(Concrete example]

RCTL 3 . EXTEN, TMEN =0 (External, timer interrupt inhibit)

BPO AAA ; Polling of the HOLD pin {If *'H" level, a branch occurs to AAA.)

HA_LT ; The HOLD mode is entered.
‘AAA: i
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Application development tools
Evaluation chip (LCB597), simulation chip {LC85PG97) and the dedicated equipment called ““application development
tools” are available to facilitate application development of the LC6514B.

SDS-410 systemn

This is a combination of floppy disk-provided CPU, CRT, and printer. This system enables application development
programs of microcomputers to be prepared (edited, assembled) very speedily and efficiently in assembly language.
By connecting the EVA-410 to the CPU, programs can be debugged and assembled data can be written into the
EPROM (using EPROM WRITER function contained in the EVA-410}. '

EVA-410

This is an evaluation kit having EPROM WRITER function, function of parallel/serial data communication with
external equipment {(SDS-410, etc.). This kit enables application development programs to be corrected or debugged
on the machine language level.

EVA-TB3B

This is a board which is connected with the EVA-410 to develop programs dedicated to the LC65148B.

EVA-97-14B

Simulation chip (LCG65PG97) is identical with the LC6510C in the I/O port breakdown voltage and pin assignment.
Since the LCE514B has high-voltage output ports and differs partially in the pin assignment, conversion board
“EVA-97-14B" with high-voltage drivers is used to evaluate the LC6514B.

(Note) The threshold level of input port A of the LC6514B can be selected to be normal/low level by option.

However, since port A of the EVA-TB3B, EVA-97-14B is of normal threshold input type, they cannot be used
to evaluate the low threshold input version of the LC6514B,

L SgAl

=

5

No. 1802-13/16



LC6514B

APPENDIX

LC6510 Series Instruction Set (by Function)

Symbols Meaning M: Memory ¢ 1.0 ): Contents
AC: Accumulator MIDP}:  Memory addressed by DP e Transfer and direction
ACt: Accumulator bit t P(DPL): Input/output portaddressed by DPL  *: Addition
CF: Carry flag PC: Program counter = Subtraction
CTL: Control register STACK: Stack register C AND
DP: Data pointer TM™M: Timer : OR .
E: E register TMF: Timer (internal) interrupt request flag ¥ Exclusive OR
EXTF External interrupt request flag  At. Ha, La: Working register
Fn: Flag bit n ZF: Zero flag
,_5: Instruction code Status
§ Mnemonic g L4 Functian Deswription flag Rernarks
2 D;DsDsDe [D30;D10g|® o aftected
| CLA Clear AC 11 00(00C0QCI1|1]|AaC~0 The AC contents are cleared. ZF L
<
£lcwe Clear CF 1110(oo0c 1 |1|1]|cFe—0 The CF is reset, CF
g
5 STC Ser CF LY 111000 1 {11 IcFe The CF is set. CF
s[cMa_ [compiement A |1 11 01 0 1 1 1 |1 |AC —(AD T A s e TP e o | 7
3[ine Increment AC 000001 11 0]1[1]aC—40+1 The AC contents are incremented +1. ZF CF
é DEC Decrement AC COO0OO0 (1 1 1 1|1 [ ]|AC—(al)—1 The AC contents are decremented ~1. 2F CF
3 Aotate AC lefl ACo*=(CF). AChw1+ The AC contents are shifted left through
3| RAL through CF 00000001 lACnl.CF-—(ACT]} the CF. I i kA
E
§ YAE Transfer AC 10 E DOCOQO|0O0C Y 1V (Y1 ]|E=—IAC The AC cantents are transferced 10 the E.
<[xat Exchange AC with E D 00 O |1 1 0 1 |1 |1 [IACIZE) IronahgegC et and the E contens are
‘5 INM Increment M 00 1T O([Y 1 10|t |Y|MDP —[MDP)]+1 | The MIOP) cantents are incremented +1. ZF CF
E DEM Dectement M [n I v B o I I O O R I IR A O 14 DPI"[W Dp|]-—1 The MIDP} contents are decremented —1, ZF CF
'En . A single bit of the M{DP| specified b
B2 SMB b1 |Sel M data bit 000O0|1 08,Bo|t |1 |MDP. Bi1Bo =1 BiBo set, T spectied by
>c|
¥
2 i i P ]
55 AMBE1 [Reser M data bt {00 10 |1 08Bs[ |1 [MDP BB -0 Gy Sngle Ot of the MIDP) soecified by | 7¢
The AC content d the MIDP) t
AD Add M to AC 6110000011 |ac—maci+mor) grehw:gyl‘a?{ééf:ami result is placed | 2F CF
in the .
AL —(AC) +{M(DP)) | The AC. CF. MIDP] contents are binary-
ADL Add M 1o AC withCF 10 0 1 0 [0 0 0 0 11 +(CF) nd;ed and the resalt is pfaced in the AC‘V 2F CF
I
DAA P:C‘afg;:“aodnlU“ AC 11 10|01 1 0|1 [AC—HAL+6 6 is added 1o the AC contents. Z2F |
Decimal adjust AC .
DAS n SubLraction 1110|101 0|1 |1 ]AC—(ACI+10 10 is added 1o the AC contants 2F
g
The AC t d the M{DP)
Elexe Exclusve or M IGAC[1 1 1 1[0 10 1 |1]1 AC—(AC)IY [MOP)) ;re"ﬁxf‘:.‘,:i?.,”e.?ﬁ‘é‘,é'ﬁné‘fme'esun?3&1‘5 zF
2 in the AC,
z The AC d the M{DP,
E AND And M 10 AC Tr v 1 |01t 1 1 {1 |1 JAC—tar) A (M{DP}) nArEeAND‘:ygn:ig“t::re;ulsl ‘-s(glu':ecao?:e(nr}: ZF
2 .
2 The AC ts and the M{QP) content
Elon Or M 10 AC 1110000 |1 |1 |ac—me)vimoe) aArEeDFlegoanr:zn(?\gnresu\t is placed in tne | 2F
g .
e The AC d the M{DP|
é (4%} Compare AC with M!1 1 3 1 (1 0 1 1 [1 1 MIDP] J+ i AC) +1 areecom;:r;c‘!eg:\:du?nsca and ZFC::‘Q“:::; ZF CF
reset.
g Comparison result CF ZF
(MOP ) >(ac [ O )
(MOPI]=(AC) | 1 !
(M{DP) ) <(AC) 1 0
C) dala |Compare AC with 000 |1 1 00 ([2]2(Iz201lg+1a0+1 The AC centents and immegiate dats | 2F CF
immedate data 0100 |t 3l g ;;3;25!21"!9&:;: compared and the ZF and CF
Comparison result | CF ZF
lalzlilg>AC)] © 0
l312111g =(ACI | 1 1
V302111 (ACI] 1 0
Compare DP.c with [0 0 Y © |V 1 0 O [2 ]2 ((DPLYWiyiglilg The DP( contents and immediate cata
CL) data) o meadiate data 0101 Jigtalglg (3120110 3re compared. z¢
Ll cata :-,:‘:ndet:(;;::;a 1100 flatgairig|r |1 |ac—=1a121110 Lrv&r:nediate data 12121110 is loaded in the 2F 1
S Slore AC 1o M o] COo[0o0 1 O || ][MDP«~(AC) The AC contents are stored in the M(OP),
L Load AC trom M 0 1 0]0 00 1|1 [1]|AC+(M(DP)) The MIDP} contents ace loaded in the AC, ZF
XM data [ Exchange AC with M.[1 C 1 0 |0 MaMiMg|1 |2 ¥AC)S (M(DP)) The AC contents and the MI{DP} contents ;resh:lzuici;rsdailrf
e then modiiy DPw Dy —(DPw ¥ e o e one DPH Soments | 2F to the cesult 0
s wih mmediate dala OMM Mg | MoMaMiMg, AavoMm2
2 The ZF is set/
X h. 1 1 oy P Tha AC 1 d the MIDP) tent H
B Exchange AC withM |1 01 00 0 0 ¢ |1 |2 ]AC)=(MDP)) e . Sontents an contents . ool agegrding
o contents 81 the
2 (o St ans e
3 X1 Exchange AC with M1 1 1 1 |1 1 v o |y [2 Tiac) = (moP1) The AC contents and the M(DP) contents w*;:l F is sot/
; o
5 then (ncrement DP( DPL —(DP L) +! :;: i?.?.“‘m';%‘:ﬂa ~1|-r.'°n' the O, contents | ZF mgt:;els]‘:nlg?
X0 [Excnange ACwan [T T[T 1 [1 [z Ao s woe) [T ASsmgemareon onen | e ey
then decrament DP. DPL —(OP )=t ore decrementsd -1, L s fﬁé’,‘_’ mﬂm'ov
ATBL Aead table data from{Q 1 ¥ O O O Y 1 |1 |2 |AC E—ROM Lp\z;nrl\otentsdor Raokg_uddressea by the PC
WO r |
program ROM {PCh.E.AC) the aréaﬂce;omerlmllss?ri%op;:d.dinwllrl-:
and E.
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,_,5_. Instruction code g Status
§ Maemonic g 4 Function Description flag Remerks
E D7Dg D5 Dy (D302 D04 Do ® e atfected
2| LDZ datafLoad DPw witkh Zeroand[1 0 O © [lat21v 10 |V |1 [DPae0O The DPH ang DPL ace loadad with 0 and
2 DPL with immediate DP(~I3l2l1lg immediate data 1312(1)Q respectively
E dala respectively
]
E LHI data | Load DPH with O YO0 O lzt21vio |V |1 |DPu=1I3lzi1lp The DPH is loaded with immediate data
2 immediale data alho.
3
,5 IND Increment DPL 1T 110 (1 v 1 0 |V ]|1 |DPL*(DP)+ The DPL contents are incremanted +1, 2F
=
£ | DED Oecrement DPy 11T 10 0|1y v 1 1 |1t [DP =—=(DPL}—I The DP|, contents are decremented —1. ZF
3
Z(TAL Transfer AC 10 DP, 11T 11|00y U Yy {DPL—=(AD) E'I;EL_AC contents are transferred 10 the
g TLA Transfer DPLto AC |3 1 1 0 |1 0 0 1 |1 |1 [AC—(oPL) IEe DPL contents are transferred to the | 7p
]
8 | xam Excrange ACwir OPx (0 0 1 0 |0 0 1 1 | |1 [{AC) =(DPw) o Sanfents and the DPH contents
€| xat Exchange AC wih to1o The AC contents and the caontents of
o ) . work register AQ, A1, A2 or A3
g XAD working register Al 1110f070 (0 01 11 [{ADY Z(AD) specnllReGd b\ﬂno a0 axchanged,
s XA 1110 [0 1.:0 0|1 |1 |(AC (AT
23 xA2 T 11 0F1 0:0 0 [1 |1 [(AC) =14
2 XA3 1110 (! 1j0 O |1 ]V [(AC) S (A3)
é XHa Exchange DPu with a The DPH qonton((s) and tha co_r}_teﬂls of
g | XHO  |working regmier ma |10 1 1+ 1560 0 [1 |1 |(DPe =(HO) e B aemster HO or HI secified by a
§ XH1 11 1:9:0 0 [V |Y |{DPH) Z(HY)
é XLa Exchange DPL with 2 The DPL contents and the contents of
= [ xLO working regisier La 111 [0i030 0 1 [1 [{DPCZ(LQ) workin nr"egge!zl'er LO or L1 specified by a
2| xLt 1171 v [031;0 0 11 |1 [(DPu) Z4LY)
e SFB llag| Set diag bit 01 0 ' [B3B2B1Bol1 [T |Fne A flag specified by B3B28180 is set.
3
o
2 [RFB tiag| Reset flag bt 000 1 |BrB2Br8ol! |1 [Fn —0 A flag specitied by B3B2B1BQ is resat. 2F e
2 groups of FO
3 o Fg. Fa o
2 F7.F8 o0 F11
3 F1210F1S,
2 The 2F is set/
= reset gccording
€ to the 4 bits
? including s
> smgle bit speci-
L] {ied by im-
o mediale da(a
B3828189.
JMP addr | Jump 0 the current [0 ) 1 0 |1 PwoPePe |2 [2 | PC—PCiit OFr FEnI | A.iump aadress specified by the It the BANK
P 7o) i p
bank P1PPsPa|FsP2P1Po PI0Pa Pa Py PePs| 16 K aseurs || O IMmediets ca P10 Siricriontora
PaP3P2P1Po secylively,
11 —=PC11
JPEA Jump n the cutrent|1 1 1 1 |1 01 O |1 |1 ]|PCr~0 +(E. AC) A jump t0 an address specified by the
contents of the PC whose low-order E bits
. page modified by E are replaced with the E snd AC contents
5 and AC occurs,
§ CZP addr | Call subroutine inthe |1 0 1 1 |PaP2P1Po |1 |1 | STACK «—(PCI+1 A subroutine in page O of bank O is called.
E zero page PCiep PC1 ~p =0
¢ PCos~2—=P3P2P1Pp
5 CAL addr {Call subrouting inthe |1 0 1 O |1 PwoPgPpl2 |2 | STACK~—(PCI+2 A subrouting in bank O is called,
2 2er0 bank PrPsPsPa|PaP2P) Pp PCif-p < OPIgPaPaPT
E PgP5P4aP3P2P1Po
3 RT Return from subroutire [0 Y 1 O |0 O 1 O |1 |1 |PC~(STACK) A return from a subroutine occurs.
RTI Return from mierrupl [0 01 0 |O O 1 QO |Y b)Y | PC=—{STACK] A return from an interrupt servicing | ZF CF
toutine CF ZF —CSF.2SF rauting occurs.
BANK [ Change bank P11t 10t 1] [Pen=iFCh The bank is changed. roedistety botoes the
JMP instruction,
BAt addr | Branch on AC bit Q11 13100 thtg|2 |2 |PCr~oe P7PgPsPa| (fa single bit of the A;C specmec:‘ by im- %ARaTgracAg
P1P6PsPa[PIP2P1PO P3PaPiPo | eiae e i et o 20 according to
o ACL=1 10 PQ within the current paga occurs, the value of t,
BNA1 addr| Branch on no AC bt |O & 1 1 |0 Otito |2 |2 |PCr~0o~=PrPePsPa | (¢ adsmwgam of the Aé: specified by im. Mairgorzic is
mediate data t1Y branch
P7PsP5Pe [P3P2P1 PO PPz Pe [ e e oy feneniate s By BNA3 accord-
" ACI=0 PQ within the current page occurs. g;ﬂ‘lo the value
BM1t agdr | Branch on M bit 011 L |0 Ytvto|2|2|PCr~0— P?2PgP5Pa :4 aosg\gle g;: of the M%DPl&necnrl‘led by 'u‘a“n’)%’?ﬁ"éﬁa'é
. mmediate data 1110 is 1, a brgach 1o
P:PsPsPa|P3P2P1 Po P3P2P1PO [ 5dress specified by | mmégiate data P7 ?3 accorcing to
W (M(DP. {1t g )=1 | POwithin the current page oocurs. the value of t,
g
% BNM: addr| Branch on no M bt |0 O 1 1 |O 1143152 |2|PCI~0—P1P6P5Ps :l ] sénole g-t of the M((]DP';DECI;IM by m%c'gc is
. mmediate data 110 is a ranch t
: P)PsPsPal PaP2 P Po PIP2P1Pa | Jqdcess specilied by immediate dats Py BNM3 accard-
£ 1t (M(OP.t1t g1 )=0 | toPQwithin the currant page occurs. g;a|zo the value
£ .
3
S | BP1 ador [ Branch on Port bit 01 1 1Y Otitg|2]|2|PCr~o—PrPsgPsPa | Itasingle bit of port PIDPLI specitied by Mnemonic is
Py Ps Ps Ps|P3P2P1 P PaP2PIP immadiate data 1110 is 1. a branch to an BPQ 1o BP3
7 Pe Ps PalP3F2P1Fo IP2P1Pa | sadress specified by immediate cata P7 according o
W (PDP, tito) )=t to PO within the current page occurs the valug of t.
1] t PIOPL] itiea o Mnamonic is
8NP addr| Branch on no Port bit |0 0 1 1 11 O titg |2 12| PCraoe—PrPsPsPa | 110 doglenn of por FIOPLY speciien By BRPG 10 BNPS
P Pg Ps Pa| Pa P2 Py Po P3P2PyPo | acdrass specitied by immediata cata P7 according 1o
M (PIOPL, t 1t o )=0 to PO within the current pags occurs the value of 1.
BTM addr| Branch on timer Q11 1|1 100 |2 ,2(PCr~p—PrPgPsPa | It m'eeLMg n*.mamt;::cz‘t‘g a;;ggrgss ITMF
specif vy i
P1PsPsPa|P3P2P1Po PaP2P1 PO [ Wihin the current oage occurs. The TMF
1t TMF=1 1$ resst
then TMF <0
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No operation is performed, but 1 machine
cycle is consumed.

_fi: Iastruction code o8 Swavs
é Mnemonic g Funcilon Dexription flag Remarks
g D706 D5 Da [D3 D201 0p @ [© alMocted
8NTM agdr| Branch on no timer 00 1|11 00!2]|2(PCrvo—P:PePsPs |1t lP_"e"LM: is 0, a”quncré’l‘g ';\7;?dr?3 TME
specifi y immediate o
P1PgPsPa|PIP2P1 Po P3P2P1Po [ Liikin the current page occurs. The TMF
it TMF=0 s reset.
then TMF =0
B1 adur Branch on inteaupt o1 1 ¢ty 1013 [|2]|2]|PCr~0—PIPsPsPs t (r!:_e%x‘ll;F is T,:dprancga:: apr_v’n;::rgsé EXTF
Ll iy iate
PrP&PsPa |P3P2P1 PO P3P2P1PO | Wihin the burrent page occurs, The
it EXTF =1 EXTF is reset.
then EXTF <O
BNiI agdr | Branch on no interrupt |0 O 1 1 |1 1701 |2]21rC 7~0—P2PsPs P4 If the EXTF i3 0, 8 branch 10 an agdress | EXTF
tied b mediate data PY to
P7PsPsPa [PaP2P1 Po P3P2P1Po | o ey a2 ) P eha
it EXTF=0 EXTF isreser
then EXTF <0
2 | BC 20dr | Branch an CF 01y 1|1V 1 1 1]2]2(PCrv0—P7PsPsPa [ 11 meagF 51,8 branchd;o an adoress
(<] specif by immediate ta P7 to PO
g P1PsPsPaPaP2P1Po PaPaPiPo [ iathe current pagle accurs, .
3 I cF=1
;5 BNC addr | Branch on no CF 001V |1 111 ]2]|2|PCr-0—P21PsPsPa |1t rh'e CF is 0, a branch to an addr%s;
specilied by immediate data P7 tc PQ
g P1PsPsP4a|PIP2P Py W cF g:‘P’p' P0 | Within the current page occurs.
B ’ =
82 »gdr | Branch on ZF 0O v v v |1 Y1 0|22 |PCr~0~PrPsP5Pa ! |t the ZF is |, a branch to an address
specifiad by immediate data P7 1a P
P1PsP5Pa PaP2PyPo " zF _|P3 P2P1Po vﬁth;nl the c‘:‘rr'enl Da:e;ccurs, 0
1 -
BNZ addr | Branch on ne ZF 01 1|11 10 |2]2|PCr~o—PrPgPs5Pa " lh'eedZFbls 0, aegrancndﬂm ’15'780&?5
8 t
P1PgPsPa(P3P2Py Py P3P2PyPo ivn:gllr; the cvur:a'?oa‘oaegccurs °
it 2F =0
1 1 1 |n ~0 - I a flag bit of the 16 flags specified b Mnemonic is
BFn addr | Branch on flag b 10 ananingl|2 '2 |PCy~0=P?PsPs5Pa nmmedingle.dala anznmogns P an: BF0106F1‘5
P:PsPsPa|PaP2Pi1Po P3P2PyPo | 1o an address specitied by immediate dats according to
. W OFa=1 P7 10 PO within the current page occurs. the value of n.
ch on no fI 1 1 |n3n3nin - Ps P If 8 flag pit of lhelGNassecm Mnemonig is
BNFn ador[ Branch on no tiag 0o 3nning|2 |2 |[PC7~p+~P?PsPsPa 'mmdlgm R n302mn°nu jed | ch SNED 10 BNF
bit PrPsPsPa {PIP2P1 Pp P3P2P1 PO | 10 an address specitied by mnmodme dota 15 according
it Fa=0 P7 1o PQ within the current page occurs 10 the value of
a,
e input port 1o AC 00001 1060]|1{1|AC(PDPL) (Tohfn?&‘:”“ of port PIDPL) are inputied | 7¢
c
% OP Outeut AC 1o part 19 0001 |11]|PDPL—(ACH ;FSPAF cantents are outputted to port
2
=1 — Mnemonic is
Z SPB b1 | Set port bn OO0 00 |C '"B1Ba|l {2 |POPL B1Bg)=—1 ;noer;tfgll,eLﬁ;:mmBOspecnlued one bit in BNFO(ckBr'qF
- 15 according
3 to the vaiue of
= a.
>
2 i it When this in.
< |RPB bl [ Resel porl bil Q01 0|01 BiBo|! ]2]|P{DP..BiBo} ~0 Immediate data B1080-specitied one bit in | ZF
é part P (DPL is reset sc(::c‘:\:.t%g ':he
£ E cegister
CO"(OI’\(SSTQ
desteoyed,
SCTL bit| Sel control register 001 0|1 100 |2]|2|CTL=—(CTL}V (mmediate dats BaEzB1Bo:pec-he¢ oits
bBI(S) 100 0 [B3B2B1Ba B1B2B1 go | " theconwal register are sot,
RCTL bit | Reset contsol register [0 O 1 © 1Y 1 0 Q0 1212 JCTL+{CTL) A tmmediate dats B382B1B0-specified bis | ZF
g bit( 5) 100 1 |B3B2818B0 B3BzB1Bp | " !neconvol cegister ace reset.
2
T
2
2 WTTM Wnre Lmer 1T 1 11 |1 00 |yl |TM=—{E) (AC) The E and AC contents are loaded in the | TMF
; TME =0 timer, The TMF is reset.
=
O | HALT Halt TV 1110 1 Y 0|l |1 HaN
The standby made is entered.
NOP No operation Q00O 0|0 0O O |1 |t |No operation

#1 |If the LI instruction or CLA instruction is used consecutively In such a manner as LI,

L, LI,

.or CLA, CLA, CLA,

, the first LI instruction or CLA instruction only is

effective and the following LI instructions or CLA instructions are changed to the NQP
instructions.

the like, the failure of which may directly or indirectly cause injury, death or property loss,

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-provention equipment and

B Anyone purchasing any products described or contained herein for an above-mentioned use shall;
@ Accept full responsibility and indemnity and defend SANYO ELECTRIC CO., LTD., its affiliates,
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.

third parties.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
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