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CMOS LSl

No.1802C | LC6514B

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

The LC8514B is a microcomputer with FLT drivers. It is identical with the LCB8510C in the interna! architecture
and instruction set. Since the normalfiow-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) (RppD) {2000 (105) {50} | (350) {125) (700 (k&)

Features
* Low power dissipation
* ROM capacity: 4096 x 8 bits
* RAM capacity: 256 x 4 bits
* Subroutine stack: B 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 8-bit program timer
Instruction cycle time: 3.1us  (at 1200kHz}
« Supply voltage
Normal operation: 4.0 to 6.0V
Memory hold: 1.81t0 6.0V
Instruction set commeon to the LC6502, LCE505 (BANK instruction added}

[SANYO Electric Co.,Ltd. Semiconductor Business Headquarters -
TOKYO OFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
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* Package: DIP42S (shrink)

QIP48 Package Dimensions 3052A-Q48AIC

{ unit: mm)
‘ 20.0
Package Dimensions 3025B-D42SIC ) 0""00 2
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Pin Assignment
[DIP425S)
raz —{1] Pin Name
PA3 :% 0SC1, 08C2: C, R or ceramic resonator for
INT 3 system OSC
ig? {E INT: Interrupt
Paz —6] RES: Reset
pco —{7] HOLD: Hold
Eg; —{3] L PAQ to 3: Input port AQ 1o 3
o {[% %: o1 PBo to 2: Input port B 1o 2
ppo —fr7] LC58148 3 pro PCoto 3: Input/output commen port Cg 1o 3
o1 —{i3 37— PGa PDp to 3: Input/output common port Dg 1o 3
PD2 —{13] 30— PG2 PEQ 10 3 Output port Eg 1o 3
P03 —{i4] 29— igé PFO1t0 3 Outputport Fp 1o 3 | With
PEo % g_—%}" i PGoto3:  OutputportGgo3 | High-voltage
pE2 —{17] 6l PF2 PHQO to 3 Qutput port Ho 1o 3 | driver
PE3 ~{TE] 25— PF1 Plg, 1: Output port Ig, 1
RES 19 [24}— PFO TEST: Test
TEST —{20] [23}— 0sc2 Vp: Power supply for high-voltage
vss —{2]] [22}— 0501 port pull-down resistor
[QIpP48]
(=) N o 3
- - o
PREfiosaséRke
I Y I I O I
484745 4544 4342 41 40 39 38 37
PB2 1 36 Pl
PCO —{ 2 35 | PIO
Pc1 - 3 34|~ PH3 .
Pcz - 4 33} PH2 When mounting the QIP package version
PC3 - 5 32~ PhHI on the board, do not dip it in solder.
NG — 6 31— PHO
Poo 7 LC6514B 0 NG
PDs —{ 8 29— PG3
PD2 49 28— PG2
PD3 —10 27 PG
PE0 {11 26— PGO
PE1 —{12 25— PF3
1314151617 181920212223 24
ITTTTTTTTTTTI
oL D00 - [ ]
HEEBIZER8EEE
= o O

NC pin: No connection
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Pin Description

Pin Name

Input/
Output

Function

—1

Input

Interrupt request input pin.

I
Q
=
w

Input

HOLD mode request input pin (Diffars from the LC6502/05 in function.)
Capable of being used as a general-purpose single-bit input port unless the standby mode
is used.

RES

Input

Reset input pin.

PAGto 3

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,

PBO to 2

Input

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

PCOto3

Input/
output

Input/output commen part 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.

PDOto 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 t0 3

Output

Output port Eg to 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 1o 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.

PGoto 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.

PHO to 3

QOutput

Output port Hp to H3 {with high-vottage 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.

PIU' 1

Qutput

Cutput port lg, 11 (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.

0sci

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 OSC2, ‘

0sc2

Output

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

VDD

Input

Power supply pin.
Normally connected to +BV.

Vgs

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:
0scC:
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STS:
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PBO~2
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STACK
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system bus
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Data memory
Flag

Working register
Accumulator
Arithmetic and logic unit
Data pointer

E register
Control register
Oscillator
Timer

Status register

HOLD

ROM:
PC:

INT:

IR:
I.DEC:
CF, CSF:

ZF, Z5F:

EXTF:
TMF:

INT

el

ES TEST vSS VDD Vp

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

Maximum Supply Voltage vpp max

Input Voltage
Output Volage

Peak QOutput Current

Allowable Power
Dissipation

Operating Temperature
Storage Temperature

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

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

VIN (1)
VIN (2)
VOouT (1
VOouT (2;
o1y

0 (2}

Pd max (12
Pd max 2

VDD
VDDIMR)
ViH 13
ViH 2»

VIH 32
Vie U1

ViL 2
ViL "33
ViL 4y
fexrosc
twpH

twel

toscR

. toscF

External Capacitance for CR OSCCext
External Resistance for CR QSC Rext

External Circuit Constants
for Ceramic OSC
Standby Timing

Allowable Detay in
Key Scan Circuit

R1, R2
c1, Cc2
TvDDR

tvDDF

toL

 toe

Inputs other than Vp

Vp

Outputs other than ports E, F, G, H, |
Ports E, 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=V|{4), HOLD mode

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

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

INT, RES, HOLD, OSC1 pins

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

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

INT, RES, OSC1 pins

Vpp=1.8B to 6.0V, HOLD, TEST pins

At external clock input, See Fig. 1.

o

Y

AN

>

See Fig. 8

See Fig, 3

See Fig. 6, Vpp=1.8t0 6.0V

See Figs. 9, 10.

P

—0.3~+7.0
—0.3~Voo+0.3
VDD—45~VoD+0.3
—0.3~Von+0.3
VoD —45~Vo0-+0.3

—2

A~+2.0

~10~0
—15~10

—90~+18

660
400

—30~+70
—55~+125

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

min

4.0
1.8
0.7vVCD

1.9

0.8voD
Vss

Vss
Vss
Vss
222
0.3

0.3

max
6.0
6.0
VDo

typ
6.0

VDD

VDD
0.3voo

0.5

0.2voD

0.2vVoD
1290

0.2

0.2

220+ 5%
6.8+ 1%

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

unit
vV
v (Note 1)
v
v
v
mA
mA
mA
mA
mi
m
T
T

unit
v
i
vV

<

KHz

HS

uS

us

us

kQ

F73]
1S
HS
15
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twar twaH ; Coxt
Fig. 2 Recommended Oscillator for CR OSC
toscF tosaR : .
Fig. 1 OSC1 Pin Input Waveform 'C__i?g;ﬁrency_ oF cicpry | cocpfy | RICKke ) Rkaﬂﬁ
CSB400P{Murata) 470 470 1000 1.5
0sC1 0sc2 400ke KBR40OOB (Kyocera) | 470 470 1000 1.5
R2 CF: Ceramie resonator | - - - CSRB800K (Murata) 220 220 1000 1.0
‘ W CSB400P (Murata) B0k KBREOOH(Kyocera) 220 220 10-00 g 19
e o '
¢ ;J; CF CZI KBR8OOH (Kyocera) 1000kHz  [CSB1000K (Murata) 100 100 1000 1.5
CSB1000K {Murata} C1,C2: Tolerance £10%
Fig. 3 Recommended Oscillator for Ceramic OSC R1, R2: Tolerance 5%

Electrical Characteristics/Ta=—30 to +70°C, Vpp=5V £20%, Vgg=0V min typ max  unit
“H"-Levet Input Current IiH All input pins except Vp, VIN=VDD 1 A
“L"-Level Input Current I All input pins except Vp, VIN=Vss -1 A
“H"-Level Output Voltage .  Vowin Ports C, D: Igp=—1mA Voo—2.0 v

VOH(2) Ports C, D: toH=—100uA Voo—0.5 %

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

VOH:4) Ports E, F: IgH=—1mA, vVDo—0.5 %
all ports IgH=—1mA '

VOH(5) Ports G, H, I: Ipg=—10mA Vop—1.8 v

VOH!6) Ports G, H, I: IgH=—2mA Voo—1.0 v

VOH(T) Ports G, H, I: lgH=—1mA, Voo—0.5 V
alt ports IgH=—1mA

“L"-Level Output Voltage VoL Ports C, D: Ig =1mA 0.4 v

vVoL(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 0.362 0.760 mA
{Output Pull-down resistor) {Rpp) } VoL=3V, Vpp=5V, {200) (108) (50) (k%)

with pull-down resistor
Output OFF Leak Current loFFa Ports-C.; D: Vldur-i-;VrDD 1.0 uA
loFFi2) Ports C, D: VoyuT=Vss —1.0 A
loFF(3) Port E to I: VOUT=VpD, OD output 30 HA
lOFF(4} Port E to 1: VOUT=VDD—40V, OD output —30 uA
Clock OSC Frequency fcroscan Recommended conditions for ceramic OSC, 384 400 416 kMz
for Ceramic OSC at OSC circuit in Fig. 3 {Note 1)
fFCFOSC(2) . 768 800 832 khz
fCcFOsC(D) " 860 1000 1040  kHz
Clock OSC Frequency fecrose Céxt=220pF, Rext=6.8k%2, 600 800 1220  khz
for CR OSC at OSC circuit in Fig. 2
Current Dissipation DT 1) At CR OSC, Cext=220pF, Rext=6.8k{2, 1.0 2.0 mA
output pin open, input pin, ViN=VDD
[aT01¢3] At ceramic OSC (800kHz), output pin open, 1.0 2.0 mA
input pin, VIN=VDD
I0D(3) HALT mode, Vpp=4.0 10 6.0V, 0 A
at test circuit in Fig. 4
IDD(4) HOLD mode, Vpp=1.8t0 6.0 V, 0 wA

__(Note 1) fcFosc: Oscillatable fFeqdehcy

3
05C1

0862

Rext

at test circ_:uit in Fig. b

Continued on next page.
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Continued from preceding page.
Input Capacitance Cin f=1MHz

min ‘typ max

tvGDA

Fig. 6 Standby Mode Timing

b
‘Output Capacitance Cour f=1MHz, output: high impedance - 1C
Input/Output Capacitance olls) " 10
Roxt Rext
l 1;5 Cext _;5 Coxt
0sC2  0SCi 0sc2  DSCI
Paa PEo -'-} ¢ —{ Pho PEof— )
P PE: }— — Pas PE —
PA; PEz [— — Pa:z PE2 [—
Pa) PEs |— — Pa; PEy —
PFy p— PFo —
P\ p— PFI—
—— P80 PE f— —{PBo prs}—
——— PB1 PFa . Open e BB PF) f—
—1{~a PGo f— — —
L 1ecs po L  Open P W re; ha i  Open
PG PGz — — BC PG
PCz Pls [— — F¢: PGy [—
PCa PHy f— — PCa PHo
b—1{PDo PH: [ — PDo PHI [—
——o POy PHz — — FD PH2 [
PD:2 PHy — —FD: PHy[—
FDa Plof— —FDs Piol—
T Pl — N P
p——] RE — RES Vo —J
p— HOLD Y — r}; HOLD
TEST
Input/output common port Voo Ves
C, D: Qutput inhibit } |
The HALT instruction oo 4° nr
is executed to cause the
Voo Voo
HALT mode to be entered.
Fig. 4 Ipp(3) Test Circuit Fig. 5 IDD(4) Test Circuit
HALT WODF Standb
instruction tandby
~\‘ power-down
DT mode
[ JR— {Note)

Vingy —HOLD During the HALT instruction
execution cycle, no chattering
must be applied to the HOLD

ViLe ==-= pin and PAQ 1o 3 pins.

OV —==-— - - - mmmm -y

unit
pF
pF
pF
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+ 5Y

Vik(3) [ (0.8Vop=4.0V at Vop==5.0V)}
‘—-—.___‘_‘__‘__ . _ _
ViLs) ¢ (0.2VoD=0,8V at VDD=4,0V)}

—+tta— tosc
— VDD
VoD 1' R
BES M TVoo : Power supply rise time constant
LC6514B —;- c TRES : RES pin rise time constant
Ves Fix C, R so that rVpp= 7RES, tosc 2 10msec is
yielded. {tggc: OSC stabitized 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
LCE6514B, the following is guaranteed at external constants of Cext=220pF, Rext=6.8kohm only. The outgoing

inspection is performed under this condition only,

Ta=—30T~—+70C

B00kHz = fcrOSC = 1220kHz ( ° )
Vop=4 ~8 VvV 7

If any other constants than specified above are used,the range of Rext=bk to 60kohm, Cext=100p to 300pF must be

observed. {See Fig. 8.)

Fig. 8 fcﬁdsc_— Rext

3 ]
2 ~. Vop=5V _|
N \ Ta=25C .
=X .
x \\\ \\ Note 1. The OSC frequency at Vpp=5V, Ta=25°C
% 1000 S — must be 800kHz or less.
L 7 ~C Note 2. The OSC frequency at Vpp=4 to 6V, Ta=
g 5 \\\ N CE'*; ~30 to +70°C must be within the operation
s \00 ctock frequency range {222kHz to 1280
g ] kHz).
:3 This characteristic curve AN
72 is given for reference
O only without guarantee.
100 =

2 3 5 7 10 2 3 5 7 100
External Resistance, Rext—kQ
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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-l
characteristic of the output port of the LC65614B.

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

{c} Check to see that (VN + Vgw) meets the ViH/V L requirement of the input port.

VDD

A ¢
urrent
P VoN| putput port
s b —
s FLT or other

? display device

Vp Input  Vsw-
port A 4
-f} T el Switch circuit

b VY
~ VY

\\ DL, tDH (delay in external circuit) occur on this path.

Fig. 9 Sample Key Scan Application

For the key scan application in Fig. 9, make the program considering the delay in the external ¢ircuit and the input
delay shown below.

N Tc N |
InstructiondD\LDZ o X (NoPy X (NoPy X 1P -xl j(jD’ LDZ oX(Nop)X(Nop))L G
f %——‘
| . . f Any other instruction may be used. Any other instruction may be used.
npu M ——
w;ef::n This instruction This instruction must be used.
must be used. ViH(1) or ViH({2)
VIL{n) or VIL(2) ]
o0 — e N y/ —
., ;
\\ 7
\ I
~ 4
~ 1]
*. Output waveform N
VDD—40V - e el it i 7
1oL 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)

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

When the IP instruction is used to input the return signat 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| (2).
VIH{1) or VIH(2) respectively.

Some instructions must be placed. additicnally according to the length of delay (tpp, tpH) in the external circuit
after the digit drive signal is delivered with the execution of the OP instruction (@) and ©)).
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<Notes for Standby Function Application>

[Proper cares in using standby function]

The LCB514B 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 contro! 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 cirguit 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 precisety 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. I 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)
v+

REG | —P!
100V | D1 RI 50
AC
Power Voo
supply I
RES
X~ LO6514B
0SC2
R2
220K
o2 0sC1
HOLD
Vss

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:
(D Initial application of power
@ Instantaneous break
@ Return from backup mode

HALT instruction

{__Reset X_ Normal mode X Reset Normal mode )¥/}~{ Reset X Normal mode
@ Initial application ® Instantaneous @ Instantaneous
of power break-{2] break-{3)
V+
==y T —— ':----—---'--[(-_-:_---'.: HOLD

i / AT N
\ z / | 5
\ Y i
P - Iy . o ; |

HALT instruction | ]
HOLD mode : :
W Reset Nermal mode

(3@ Return from backup voltage

1-3. Operation of sample application circuit
(1) 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 heing a little longer than {1)
(When the RES input voltage meets V| and HOLD input voltage does not meat 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).
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. Notes for circuit design

How to fix C3, RG, 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, Rb

Fix Tr bias constants R4, RS 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)H {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 V| until the
RES input voltage exceeds V|H 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.

(T An interrupt is inhibited before polling the HOLD request pin (HOLD pin).

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

[Concrete example]

RdTL 3 :EXTEN, TMEN =0 (External, timer interrupt inhibit}

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

HALT ; The HOLD mode is entered.
AAA: i
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Application development tools

Evaluation chip (LC8597}, 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 LC6514B.

EVA-97-14B

Simulation chip {LCB5PG97) is identica! with the LC6510C in the I/Q port breakdown voltage and pin assignment.
Since the LCB514B 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,

{
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APPENDIX

LC6510 Series Instruction Set (by Function)

Symbols Meaning M: Mernory { 1.1 1: Contents
AC: Accumulator MIDP}:  Memory addressed by DP T Transfer and direction
ACt: Accumulator bit t P(OPL): Input/output portaddressed by DPL  *: Addition
CF: Carry flag PC: Program counter g Subtraction
CTL: Control register STACK: Stack register A AND
DP: Data pointer T™: Timer Vi OR
E: E register TMF: Timer {intermal} interrupt request flag ¥ Exclusive OR
EXTF: External interrupt request flag  At, Ha, La: Working register
Fn: Flag bit n ZF: Zero flag
c
_g Instruction code " Status
H Maemenic g Functian Description tlag Remarks
z D:DgDsD4 [B30;D:100(2 | afected
w| CLA Clear AC 11T 00|C0001|1]|AC=~0 The AC contents are cleared. ZF ® |
4
£leLe Clear CF 11100001 |1|1|creo The CF is rest. CF
>
E;’ 8TC Set CF 111 1|00 1 (1|1 |CF =1 The CF is set, CF
The AC tent I ed (i
glema  |Compement AC |1 11011011 1|1 1AC AT T B we e o | ¢
Ef INC increment AC COO0O0!1T 1 1 0% |1]|AC—(AC)+1 The AC contents are incrérmentsd +1. ZF CF
é DEC Decrement AL 000 |1 1 1 1 (1 [1]AC —(al)— The AC contents are decremented = 1. ZF CF
5 Aotate AC letL ACO*(CF1 AChw1+ T if #
% | RAL 1 SAln he AC contents are shifted lett through
._E; through CF 6000|000 LR [prstmiaiioran The A€ ZF CF
g TAE Transfer AL to E 00 Q0QO|00C Y 1 (Y] ]|E=—{AQ) The AC contents are transferred (o the E.
o XAE Exchange AC with E O C 0 01 1 0 1 |11 [1a0i=tE ;I'::h:% guntems and the E contents are
S | I1NM Increment M 0O 1T Of1 1 1 0|1 |MDP ~—[MDP}I]+1 | The MIDPI contents are incremented +1. IF CF
g DEM Decrement M 00 1T O ([1 1 1 1|1 |1 |MDP~{MDP))—1 | Tha MICPI contents are decremented —1. 2F CF
A
. le bit ol the M{DP f
Eg SMBDIL [Sel M data bit 000 0/|1 08,8g| |1 [MDP By Bg =1 BB heopit of the MIDP) specified by
58
EE . , )
4F|AMBbir [Reser M data bit (0 G 1 O (1 O B1Bg|! |1 |M(DP. B8y «0 2153??;35" of the MIDP] specitied by |,
The AC content d the MIDP} t
A0 Add M to AC 9110|0000 |1|1|ac—aci+(MoOP)) p;e(rair:éif:dg:;::d the result is placed | 2F  CF
I .
AC AL +{MIDP1) | the ac, cF. M(DPI contents are binar
ADC Add M 1o AL withCF 10 0 1 0 10 0 0 0 |11 +(CF}) dded and the resalt Isp\acedmthel&c Y| 2F CF
Decimal adjust A
DaA n Iar:d‘“aonlus c 1Y 16|01 10 1|1 (Al—AC)+6 6 i3 added to the AC contents, ZF
Decimal adjust AC
DAS o s'ub“act'lgn 11 rofr oo lac—am+10 10 is 0da 1o the AC contants. IF
g
2 The AC d the M{DP
= Exclusive or M IgAC]1 1 1 1 |01 0 1 |1 |1 |AC—IACH¥ (MOPI) area't‘zx?;gs?vlwd‘élseggnéI:IerLEu\,iFsogl:aecT; zF
4 in the
£ The AC contents and the M{DP}
: AND And M to AC 11001 11 |1 [AC—AT A MR | e ANDGd and Tha 6sult 15 Blated i the | ZF
& The AC ts and the M{DP}
E CR Or M 10 AC T1 10 (¢ 1 01|11 [AC—aC)v (MODP)) %rEeDHego‘;‘rtsnl;gnresu\ta is placegoiﬂn‘em; 2F
.@ .
5| CM h 11 The AC contents and tha M{DP)
H [ Compare AC with M Trgroo a1 (MIDP A+ T e Contents and the MIDELcontents | ZF CF
reser.
g Comparison resulr CF 2F
MiDPH) >tac) | 0 o
[MDPI ) =¢tAC) | 1 1
(M{DP)] <{{AC) 1 0
Cl dala |Compare AC with C OO |1 100 |[2]2|Iz0311p+1ACI+1 The AC contents and immediate dats | ZF CF
immediate data 0100 jialzllg 3121110 are compared and the ZF and CF
SET.
Comparison result CF ZF
14121, g >1ACH] © 0
Jylglylg =(AL) 1 1
13 la 1y lg<l(ACI] 1 0
Compare DPL with DO T O |1 1 OO |212HDPOWIsialgI The DPL conmtents and immediale cata
CLI da13] o madiate data 0101 [tgtal1p Lo 13120110 are compared. ZF
L1 data :-ra?-:egi(a:]::ahxa 100 [latziaip |1 |1 [AC—=13121110 Ln('l:r.maiate data 13021110 is loaded in the 2F *1
S Store AC 10 M oocogloot1o|r| M{DP} «—(AC) The AC contants are stored in the M(DP),
L Load AC from M OC1OQO|000 1 |1 [1]AC(MDP)) The MIDP| contents are loaded in the AC. | ZF
XM data | Exchange AC with M.[1 0 1 O [0 MaMiMg[1 |2 kac)i*= (MiDP)) The AC contents and the MIDP) contents The CF is et/
2 then modily DPH DP +—(DPw ¥ are exchanged.  Then. the P contents | 5 {5’?.‘,,‘?23,:5"'2
2 with immediare dala g NVIRY NS g e the eomients of {DPH) {DPHIWOM2
: OM M Mg 2 MI1MQ
HE Exchange AC wih M |1 ¢ 1 6 [0 0 0 © |1 |2 |(ACI = (MIDPI) The AC contents ond the MIDP) contents {?"F.Z.%%r‘&.‘.(,
v ZF contenuol tha
s time of iAstruc.
3 X1 Exch AC wath M1 11 1|1 1 1 0 2 (AC) = (moP)] The AC d tha M(DP! ‘gzamu“m
xchange wit . s (AC) = [My | & contents and the contants “
§ then increment DPy DPL —(DP L) +1 ::: I:gm?‘o'dw 'I1'hen the DPy. contents | ZF Eih:feogi:uma
XD Exchange AC with M |1 1 1 1 [1 1 1 1 |1 |2 [{AC) S (MIDP)) The AC contents ang the M{DP} contents The ZF is sqr/
then decrement DP, DPL—=(DP )= ::: de:;mg,?g'd I{".Bﬂ, the DPL coments | ZF igs"‘:fgﬁﬁo
ATBL Read table data from{O 1 1 0 (0 0 1 1 |1 |2 |AC.E—ROM L?‘;‘?'l\ot::grgéﬂaohg(addressedlbymljhuPE
program ROM [PCh.E. AC) xg ﬂEm?rét:! AC antents are loaded mwllr‘\e
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._..g: Instruction code g Status
5 Mnemonic E g Function Destription flag Famerks
E D;Dg D5 Dy |020; 01 Do @le atlected
2| LDZ data|Load DPH with Zerpand|1 0 O O [tat2hhvig |1 |1 |DPhr =0 The DPH ang DPL are (oaded with O and
.g DPL with (mmedate DPL==13l2111g immediate data 1312/ 110 respectively,
3 data respectively
E LHI data|Lead DPH with G100 hstzlrle |1 |1 |DPu=1lalziilg The DPH is ioaded with immediate cata
] immediate data fanzio.
Kl
_E, IND Ingrement DFL 11 10|11 101 |1 ]|0DPL~—(DPL+ The DPL contents are incremanted +1, ZF
[3
2 | DED Decrement DPL 1T 11 6|1 1 1 1 |1 |Y|DP. == (DP)—I The DP|, contents are decremented —1. ZF
]
| TAL Transier AC 10 DPL 11t 1rfer [t {orL=(AC) EBEL.AC contents are transferred to the
§ TLA Transter DPLto AC |3 1 1 ¢ |1 00 1 |3 |1 AC—(oPL) I\Ee DPL contents are transferred to the ZF
]
9| xAH Exchange ACwir DPw [0 0 1 0 |0 0 1 1 |1 |1 L{AC) = (DPR) Tty i, sontents and the DPH coments
2| x At Exchange AC with toto The AC contents ang the contenrs of
5 feseemon . k ister AD, A1, A2, or A3
g| XAO working register Al 111 0fC 0:0 0 |11 |(AC) S(AD) Spociticd by 1110 e axchanged,
cE] XAl 1110 (01100 |1 |1 |(AC (AT
L;-’-E xXA2 111 0810500 (1]t [(AQ) Z1AZ)
3 XA 111 0! WjO O [1 |1 [{AC =i A3)
E XHa Exchange DPH with a ThekDPH qonter'\_}s undHllha cu_?_tenls of
s | XHO working register Ha 1111 vigto o [ |1 [(pee =iHO) st HD or HI stacified by a
%' XH1 111 1:1:10 0 |1 |Y |(DPr) X(HY)
‘é XLa Exchange DPL with a The DP( contents and the contents of
2 [ XLO  |working register La |1 111 (07310 0 {1 [1 [iDPLiZ=iLO) e Bargier L0 o L1 spacilied by a
2| xu 11 1 1 |0i130 0 {1 |1 |{DPy) =LY
= SFB tlag| Set liag bt 01 0 1 [B3aBzB1Bof1 |1 |Fae= A flap specified by B3B2B1B0 is set.
=}
T
é AFB tlag|Reset flag bt 000 1 |81B28180]1 |1 [Fn =0 A flag specitied by B3B281B0 isreser. ZF lﬂ?Jéﬁ“?n?Lea
£ groups ot FO
€ 0 F3 Fadto
H F?7,FA o F
: pfl
Z e is setf
E Torthe 4 bits
E including
F gl bl spac
l m-
w mediate data
B3B2B1BQ,
JMP addr [ Jump 1n 1he currenl Q1 1 0|1 PwPgPe|2 (2 |PC~PCil OF PENY A jump aadress specified by the 1 1ha BANKX
P EE i and JMP in-
bank P:PgPsPy| P3Py PPy PigPyPgP1PsPs lg' (1]C"'%UFS-”) and immediate cat P10 gl;:gjntons'cgrg_
PaP3P2P1Po secuively,
11 —=+PC11,
JPEA Jump n the currenm |1 1 1 1 |1 01 0|V |1 ]|PCr~0 +i({E AC} A jump to an address specified by the
i 3 centents of the PC whose low-order B bits
" page moditied by ara replaced with the E and AC contents
H and AC oecurs,
S C2P addr | Call subrouttne nthe [1 O 1 1 |P3P2P1PolY |1 | STACK «—(PC)+1 A subrouting in page O of bank O is called.
2 zero page PC i1~ PC1 ~p +0
2 PC5~2+PaP2PI Po
9’ CAL addr | Call subroutine inthe [1 O 1 O |1 PuoPgPe!2 |2 | STACK—[(PC|+2 A subrouting in bank O is called,
E zero bank PrPsPsPa|PaP2P1 Po PCi~p == OPIGPePaPy
E PePsPaP3P2P1Po
3 RT Return from subroutire [Q 1 1 O |O O 1 C |1 |1 |PC~—(STACK)| A return from a subroutine ocecurs.
RTI Return [rom mierrupl CO0O190 |00 1 Q |V P |PC=—{STACK) A return from an interrupt servicing | ZF CF
routine CF ZF —CSF.ZSF | Tovineccour
by =yt . 1 i h
BANK [ Change bank Tt (tro 11 |ren=iFCh The bank is changed. Etfoctive ooty oar aed
JMP instruction,
BAt addr | Branch on AC bit 0111100 ttg|2|2|PCr~o—P7PsPaPa| (fa .;inulanb‘n of the .O:C sp%cifiec:‘ by irm- féﬂxar:\grgzg
P1P6PsPa |[PIP2PI PO P PP Py | e o o Dy irireaie Aot By sccording 1o
W ACIL=1 to PQ within the Current page occurs, the value of 1,
BNATt addr| Branch on no AC b1 |O 01 1 [0 Ot tg|2 |2 |PCr~o~PrPePsPa | If nd_sinq\gabit of the Aé: specified by im. gmiraorgic is
1 h
P1P&P5Pa |P3P2P1Po PaP2P I PO | aodross smeeilicd by imimedints Gata B 16 BNA3 accord-
"W OACI=0 PQ within the currant page oceurs. g"ﬂtlo the value
BMt addr [ Branch on M bit 01 1 1|0 111ty |2]|2{PCr~p—P7PgPsPa | 1 a sirgle bit of the MIDP specitied by Mnemoenic s
i iate dal is 1 BMD 10 BM3
. ediate data 11 . a branch
P:PsPsPa|PaP2P1 P PaP2P1Po argg:es.f:aspecifi:d bycirgmedaiateaé‘:la ;'c'.,v 22 according 10
W [(M(DP.11tg)=1 PG within the turrent page 0ocurs, the value of t.
g
g BNM: addt| Branch on no M bt [0 O 1 1 O 1143162 |2 |PCr~0—P1PsP5Pa :l ] slijlj.ule gi( of the_M((]DP)bsrnecirr'iea by gﬁﬁr&u‘rgc is
P mmediate data 1110 is Q, a ranch
E PyPsPsPa; PaP2 P Po P3P2P1PO | Jgdcess specitied by Hmmediate célar.ao g; BNMJ accard-
£ i [MIDP. 111 ) =0 | toPQwithin the current page coours, g\ﬂ‘xo the value
F= .
2
S | 8Pt ador | Branch on Port bit 01V 1 1Y Otitg|2|2|PCr~o~—PrPsPR5Pa | Itasingle bit ot port PIDPL) specitied by Mnemenic is
P7Ps Ps Ps|P3P2P1 P PaPIPI P immadiate data 1110 is 1. a branch to an BPO 1o BP3
L] k2 0 ar2 0 [ address specilied by immediate datw P7 according to
W (P{DPL tito) )=t 10 PO within the current page occurs, the valus of 1.
it @ singia bit of FOPLY ified b MNRamoni¢ is
BNP1 agaf Branch o a0 Part b1 10 0 1 1 |1 Qtat0 2 2| PCrmo=PIRaRORs | ik ol e £ & 0. & traveh 1o 3% URRTRs Bies
P Ps P5 Pa| Pa P2 P4 Pp P3P2P3 Po | address_ specified by immediata catn P7 according 1o
H(PIDPC 1t a)=0 to Pg within the current page occurs, the value of 1.
TM add h T PCr~0—P7PgPsP If the TMF is 1, a branch to an address | YMF
8 adde| Branch oo ime: F?)P P5PalPyp I.S) 0122 Cr~o P?Pspqu specified nyl immadate data P7 to PD
§PsPa|P3P2P1Po AFZF1IF0 | within the current page occurs. The TMF
i TMF=1 is reset,
then TMF =0
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cycle is consumed

_§ Ingtruction code als Status
é Mnemonic g (g Functlon Dascription flag Remarks
€ D7 D6 D5 Da [Da D2 D1 Op [© |9 attected
BNTM aodr| Branch on no timer 0O07Y1 |1 100]2|2([PCrwo—PrPaPsPs |1f tr_n'e_QIM: is 0, nedh_rancrc\hlo uPn_’a?dr;st TMF
spaciti Yy immediate n o
P1PsP5Pa |P3P2P1 Py r gJP? P1Po | Within the current page ocours. The TME
it TMF= s reset.
then TMF «~0
Bl addr | Branch on interupt O1 1 vt 1 07 (2|2 (PCr-p—PrPgPsPas | 1t tﬂ?.SKEF i_smrrﬁ:dgr‘agnc&“: a"r;n[undrgsé EXTF
i i
PrPaPsPa|P3PzPyPo P3P2P1Po 537?.'.4 the current page occurs. The
il EXTF =1 EXTF is reset,
then EXTF «Q
BNI agdr | Branch on no interrupt [0 O 1 1 |1 1 01|22 ]|PCr~0—P2PsPs5Ps If the EXTF is 0. a branch to an address | EXTF
tied b mediate data Py 1
P1PsPsPa [PaP2P1 PO P3P2P1 Py :'i:'i?%c'li:"‘e'"e Vtrent i G2 e 0450
il EXTF=0 s reset.
then EXTF «~0
» [8C agar | Branch an CF 01 Y 1|1V 1 1 1 (2]2|PCr~o—PrPsPsPa |1t m'eegp 51, aegfanchdalo an addr%s‘;
b mmediate 1a to
'g P1PsPsPalPaP2P1Po —-— :‘]PZP'PO vichin 1he n‘:;rr'en(pageuccurs T
= L =
E BNC addr | Branch on no CF 001 1V |1 111 |2]|2|PCrg~—Pi1PsPsPa | i¢ rh’e CF is O, a branch 10 a;\ admapss
ified by i ediate dat 7 to
g P1P5P5 P4 |PaP2Pr Po e SAPTRR [ IR e R
- i =
82 aadr | Branch on ZF 0t 1 v |11 1022 |PCr~g~FPrPsPsPa | g th'e ZF is 1, a branch 10 an address
ilisd by immediate data P7 10 Py
P?PsP5sPa PaP2P1 PO 4 zF 1P:P2P1 Po | Bihin the purrent Da;;ccur:. °
1 =
BNZ addr| Branch on ne ZF QO 1T 1 [y 1 10|22 |PCr~o—PrPsPsPa | W lhfeengls Om:qegra:-‘echd;o o att:ldrssg
PtPsP5sPa|P3P2P1Po PaP2Py Po wfgllr:me cvun!enl pa;eoccur‘: 7o
it 2F =0
g — It a flag bit of the 16 flags specified b Mnemonic is
BFn addr | Branch on flag bu 1101 Ingraning|2 12 |PCr~0=PrPsPsPs lmmednngle It:!.u\a nsnznmogus 1p aI Il:wanr:x BFQ 10 8F16
P1PsPsP4|PIP2P1 Py PaP2PyPo | 1o an address specified by immediate data secording 10
¢ WoOFn=1 P7 10 PQ within the current page occurs. the value ot n.
| 1 1 nin g~ If 8 fiag pit ol the 16 flags specified Mnemanic is
BNFn acdr| Branch on no tlag 00 Man2ning|2 12 |PCr~p=P7PsP5Pa mmedugte Iﬂata nenzmnogug aI Il:nng; BNFQ to BNF
bil PIPsPsPaPaP2P1 Po P1P2P1P0 | 15 an address specified by immediate data 15 according
it FAn=0 P7 to PO within the current page occurs, to the value of
L Input port 1o AC 00001 v oo |ace(riDPL) (Tu“f,‘gc';;:e”“ of port PIDPL) areinputted | ¢
c
£lop Output AC 10 pert 11000 01 |11 |PiDPL —(AC) FlSep; contents ere Gutbutied 1o port
2
2 -— nemonic is
¥ SPB b1 | Set port b O0O0O0Q|C ' B1Bo|1 {2 ]|PDPL B1Bo}~! Lr:rr?sc?glt:el_)d?‘t:e?'lBospecmed one bit in BNFO(O‘B;\IF
z 15 according
2 10 the value of
= n,
>
H N e o When this in-
= | RPB bit | Resel pori bil QO 1 0[O0 1B:18Bo|! |2 ]|P{DPL.B1Bo) «~0 Immediate data B100-specitied one bit in | ZF
é t port P IDPL is reset :‘:::‘_‘I;gg lehe
£ E register
contents are
destroyed,
SCTL bit| Sel control register 001 C |1 100 |2]2|CTL=—CTL)V lmr:‘wd\ale dats B3B2B1BO-specified bits
BiL(S} 100 0 |B3p2B1B0 B3B2B1 BO in the control register are set,
RCTL bit | Reset control register ([0 O 1 O |1 1 0 0 |2 (2 [CTL={CTL) A Immediate dats B332B1BG-specified bits | ZF
) —
£ bit( S} 1001 |sagzeigo BaBzB1Bg | '™!hecontrol register are raset.
2 wTtm Wnte Limer T 11 1 (1 001 [1[1]|TM—EI (AC) The E and AC contents are loaded in the | TMF
; TME +0 timer, The TMF is reset.
=
O [ HALT Hal1 1T 1 17 (0 1 1Y 0|1 |1 Hah
The standby mode is entered,
NOP No operation 0000|0000 |1 ]|Y|No operation No opecation is performed, but | machine

*7 1f 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 NOP
instructions,

the like, the failure of which may directly or indirsctly 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-prevention equipment and

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

and all olaims 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 SANYQO ELECTRIC CO, L.TD, its affiliates, subsidiaries and distributors or any of

their officers and employees jointly or severally,

third parties.

B Information (including circuit diagrams and circuit parameters) herain 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 inkingements of intellectual property rights or other rights of




