Ordering number:ENN1802C

CMOS IC

LC6514B

SANYO

Single-Chip 4-bit Microcontroller

(Low-Threshold Input, On-Chip.FLT Driver)

Overview

The LC6514B is a microcontroller with FLT drivers. It is
identical with the LC6510C in theinternal architecture and
instruction set. Since the normal/low-threshold level of in-
put 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
equipment can be minimized, reducing the cost consider-

ably.

Features

* Low power dissipation.

* ROM capacity : 40968 hits.

* RAM capacity : 256x4 bits.

* Subroutine stack : 8 levels (common with interrupt).

* On-chip OSC circuit
CROSC: 800kHztyp. E
Ceramic OSC : 400kHz, 800kHz, 1000kHz :

External iuput :  1290kHz max.

* Power- down by 2 standby modes

ure.
* Input/output ports
Input : 4 bitsx 1 port
3 bits x 1 port
Input/output : 4 bits x 2 ports
Output : 4 hitsx 4 pdrts
2 bitsx 1’ port
* Interrupt.

External interrupt :

» Instruction cytiletl me:
* Supply voIt«age

Package Dimen
unit:mm
3025B-DIP42S

0.51min_4.25 |
3.8 |5.1max

=
i
o
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’ ‘ 17 SANYO : QIP48A

herein.

any SARIY’@ products descrlbed or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
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LC6514B

Note

The LC6514B 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 re§isto"r"“valrue i
Parameter - - . Unit
min typ max min ;
L-level output current loL 0.190 0.362 0.760 0.108] mA
(Output pull-down resistance) (Rpp) (200) (105) 50) § 5 = )| (kQ)

Pin Assignment

W/
pa2 —{1] 42— pa1
PA3 E [41}— Pao Pin name
INT —{3 40— vDD .
pBO —{4] 39— FAOLD %1’ 0SC2
PB1 —{5] 38— vp :
pB2 —{6] 37— P11
Pco —{7] 36— PI0
Pc1 —{8] 35— PH3
pc2 —{9] 34— PH2
PC3 —10 33— PH1
Poo —{1] 09148 [ PHo
PD1 —{12)
PD2 —{13]
PD3 —{14] With
PEO —{T5] High-voltage
PE1 —{I6l driver
pE2 —{17] ;
PE3 —{18] Outf)ut port lg 1
RES —{i9} :
TEST —20 : . } ;
vs —1 Power supply for high-voltage port pull-down resistor

When mounting the QIP package
version on the board, do not dip itin
solder.

NC pin : No connection

No.1802-2/17



LC6514B

Pin Function

Pin Name Input/ Function
Output
INT Input | Interrupt request input pin.
HorD Inout HOLD mode request input pin (Differs from the LC6502/05 in function.) )
P Capable of being used as general-purpose single-bit input port unless the standby mode is used,
RES Input | Reset input pin.
Input port Ag to Az (Normal voltage).
Capable of 4-bit input and single-bit decision for branch.
PAQ to0 3 Input .
Used also for HALT mode release request input.
LOW threshold input for 4 bits selectable by option.
Input port By to Bo (Normal voltage).
PB Input
0to2 P Capable of 3-bit input and single-bit decision for branch.
Inout/ Input/output common port C to C3 (Normal voltage).
PCoto 3 Ou[z ut Capable of 4-bit input and single-bit decision for branch during input.
P Capable of 4-bit output and single-bit set/reset during output.
Input/output common port D to D3 (Normal voltage).
Input/ " . - . N
PDg 0 3 Output Capable of 4-bit input and single-bit decision for branch during input
P Capable of 4-bit output and single-bit set/reset during output.
Output port Eg to E3 (with high-voltage segment driver).
le of 4-bit output and single-bit set/reset.
PEg 103 Output Capab | _u put and single-bit set/res . _
Capable of 4-bit input of output latch contents and single-bitsde
Use/nonuse of pull-down resistor bitwise selectable by ogtlo, .
Output port Fq to F3 (with high-voltage segment dnver
Capable of 4-bit output and single-bit set/reset.
PF tput
0to3 Outpu Capable of 4-bit input of output latch contents and
Use/nonuse of pull-down resistor bitwise selectaplesby optics:
Output port G to Gz (with high-voltage digit drlver)
Capable of 4-| blt output and single-bit set/r
PGoto 3 Output P P 9
PHoto 3 Output
Plg, 1 Output
Pin fi |
osc1 Input | 1 for supplying
If the internal cI )
osc2 Output
Vpp Input
Vss - Con efc‘htga"to ov ﬁ&”we

VP

TEST

No.1802-3/17



LC6514B

System Block Diagram

PAO103 I:> A
(256X 4) RAM ﬁ') PC
7 (4096 8) ROM
[FTwWR .
PBOto2 :i) B 5
3
2
PCOt03 <::> c C:> ;
o
I STACK
PDOto3 <___> D
system bus
PEOto3 C{@
PFOt03 ¢ %] F k:‘_‘:)
PGOto3 <:-_1‘J a k:::)
PHOto3 <:|‘_H_C:>
Pl 0101 <‘—_|’IC:>

RAM : Program memory
F: y Program counter
WR: Working régister: Interrupt control
AC: Accurnul ator IR: Instruction resister

I.DEC: Instruction decoder

ALU:  Arjthmetic
: i CF, CSF: Carry flag

Carry save flag
ZF, ZSF: Zeroflag

Zero saveflag
EXTF: Externa interrupt request flag
TMF: Internal interrupt request flag

No.1802-4/17



LC6514B

Absolute Maximum Ratings at Ta= 25°C, Vss=0V (Vpp=5V+20% unless otherwise specified)

Parameter Symbol Conditions Ratings Unit

Maximum supply voltage Vpp max -0.3t0 +7.0

VN1 Inputs other than Vp (Note 1) -0.3to Vpp+0.3

Input voltage

Ving | VP
VouT1 |Outputs other than ports E, F, G, H, |

Output voltage

<l <[ <<

VouT2 Ports E, F, G, H, |

lo1 Each pin of ports C, D

lo2 Each pin of ports E, F

Peak output current

lo3 Each pin of ports G, H, | mA
loa Al pins of ports C to | mA
Pd max1 | Dip package, Ta=—30 to +70°C mw
Allowable power dissopation
Pd max2 | Flat package, Ta=—30 to +70°C; mw

Operating temperature Topr -30to+70| °C

Storage temperature Tstg —55t0 +125| °C

Note 1: For pin OSC1, up to oscillation amplitude generated when

under the recommended
oscillation conditionsin Fig. 3is allowable.

Recommended Operating Conditions at Ta=-3 b= 4.0V to 6.0V unless otherwise

Rating
Parameter Unit
min typ max
Operating supply voltage 4.0 5.0 6.0 Y
Power-down supply voltage 1.8 6.0 \Y,
0.7Vpp Vpbp \Y
H-level input votage 1.9 Vbp \
0.8Vpp VDD \%
VSS 0.3Vpp \%
Vsg 0.5 \%
L-level input votage
VSS 0.2Vpp \
VSS 0.2Vpp \
Operating clock frequency 222 1290 | kHz
H-level clock pulse width p 0.3 us
L-level clock pulse widtl " {At external clock input, See Fig.1 0.3 us
Clock input rise time 0.2 us
Clock input fall ti ; 0.2 ps
External capacita née for G& 22045% | pF
= See Fig. 8
6.8+1% kQ
See Fig. 3
0 us
See Fig. 6, Vpp=1.8 to 6.0V
0 ps
Allowable delz: (n-3)Tc| us
See Fig. 9, 10.
Key scan circuit tpH (n-3)-Tc | s
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LC6514B

0SC1 0SC2
TS T TR 4 R A W Rext
1l S gILG) L—‘W\'_—]
I p— T S AV
tWaL WoH -Im— Cext
Fig. 2 Recommended @
toscF toscR
Fig. 1 OSC1 Pin input waveform Center
g p Froquoncy CF C1(pF)
CSB400P(Murata)
0SC1 400kHz
0SC2 KBR400B(Kyocera)
R R2 é CF : Ceramic resonator CSB800K(Murata)
MWy CSB400P (Murata) 800kHz
} | KBR400B (Kyocera) KBR800H(Kyocera
1 0 [ CSB800K (Murata) (Ky )
C1 I CF 4o T KBR8OOH (Kyocera)
CSB1000K (Murata) 1000kHz CSBlOOOK(Mura;a

C1, C2 : Tolerance#£10%
Fig. 3 Recommended Oscillator for Ceramic OSC  R1, R2 : Toleranceé +€%0

Parameter Unit
typ max
H-level iuput current 1 HA
L-level iuput current HA
\%
\
\
H-level output votage Vpp-0.5 \%
Vpp-1.8 \%
Vpp-1.0 \Y
Vpp-0.5 \Y
0.4 \%
L-level output votage
-33 \%
L-leve output current 0.190| 0.362| 0.760 mA
(Output pull-down resistor) (200) | (105) 20) | (kQ)
1.0| pA
-1.0 PA
Output OFF leak current 7
orts E to | : VoyT=Vpp, OD output 30 HA
Ports E to | : VoyuT=Vpp—40V, OD output -30 pA

384 400 416 | kHz

Recommended conditions for ceramic OSC, at OSC

circuit in Fig.3(Note 1) 768 800 832| kHz

Clock OSC freqygr;t:'y for cge

960 | 1000| 1040 kHz

Cext=220pF, Ray=6.8kQ, at OSC circuit in Fig. 2 600| 800| 1220| kHz
At CR OSC, Cgy=220pF, Rgyt=6.8KQ, output pin
open, input pin, ViN=VDpp

At ceramic OSC (800kHz), output pin open, input

1.0 20| mA

1.0 20| mA

- in, ViN=VY,
Current dragn I‘:ALTImodER/ =4.0 to 6.0V, at test circuit in Fi
; b3 |4 P TppTRE ¢ 10 pA
HOLD mode, Vpp=1.8 to 6.0V, at test circuit in Fig.
bbs4 |5 bb 9 10| pA
Input capacitance o CIN f=1MHz 5 pF
Output capacitance CouTt 10 pF
f=1MHz, output : high impedance
Input/output capacitance Cio 10 pF

(Note 1) fcrosc : Oscillatable frequency.
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LC6514B

Rext

Cext

)

0SC2  0sC1
PAo PEo {— ) N
PAi PEi f— ] gﬁo
PA2 PE2 f— 1
PAs PE3 t— —1 PA2
PFo t— ]
PF1 |—

-— PBo PFa [—
PB1 PF3 pb—
PB2 PGo f—
PGo pa: =  Open
PC1 PG2 —
PC2 PGs —
PCs PHo f—

b——1 PDo PH1 —
PD1 PH2 p—
PD2 PHs —
PD3 Plo[—
NT_ Pl —
RES
HOLD Vp f—

v TEST
Do Vss
Input/output common
} ] port C, D : Output inkiit
loo) 4 The HALT instructiog is
5

executed to csusg

entered.
Flg 4 IDD3 Test Circuit

gwer-down
mode

(Note)

During the HALT instruction
execution cycle, no chattering
must be applied to the HOLD
pin and PAg o 3 pins.
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LC6514B

LC6514B

TVDD sztRES tosc=10msis
OSC4tabilized time)

Note 1. The OSC frequency at Vpp=5V, Ta=25°C
must be 800KHz or less.

Note 2. The OSC frequency at Vpp=4to 6V,
Ta=—30 to +70°C must be within the
operation clock frequency range
(222KHz to 1290 kHz).

onf‘y»thhout 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 (Von) in the output transistor using the current flowing in an FLT used and the V-1 charac-

teristic of the output port of the LC6514B.

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

(c) Check to seethat (Von + Vsw) meetstheV x/V L requirement of the input port.

VoD

N\

Current

P VON| output port

A N —
Vp Input  Vsw ¥

port

L 1
<d 1T

occur on this path.

delay shown below.

e

YD & D

Input port
waveform

N I

(Loz o X (NoP) X NoP) X 1P X
1}

Any other instruction may be used.
ZThis instruction must be used.
VIH(1) or VIH(2)

accordfrigt the Iengﬂi{)f tpL, tbH)
tpL, toy : Deldy exterhai circuit from output port to input port.

When the IP instructi on 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 V1 or Vo,
VIy1 or Vo, respectively.

Some instructions must be placed additionally according to the length of delay (tp., tpn) 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 Fuction Application>

[Proper cares in using standby function]
The LC6514B provides the standby function called HALT, HOLD mode to minimize the current drain when the
program isin 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 Tuqctlon In most
applications where the standby function is performed, voltage regulation, instantaneous break of raov\fer and external
noise are not negligible. When designing an application circuit and program, whether or nog 3 .

must be considered according to the extent to which these factors are allowed.

This section mainly describes power failure backup for which the satndby function is p

[Sample application and notes]
When using the HOLD mode, an appliacation circuit and program musl;

S showﬂ bel Ow as a concrete
tes for, pr@gram design are given

A sample application where the standby function is used for power faJI
method to observe these notes. A sample application circuit, Lts Operation

1.

Unit (resistance : Q, capacitance : F)

100V

AC
Power Voo
supply
RES
LC6514B
0SC2
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
asfollows.

(D Initial application of power
(2) Instantaneous break
(3 Return from backup mode

HALT instrugtion
{__ Normal modes

( Reset X Normal mode X Reset

g

No rmal mode

s

At the time of initial apphcan
A reset occurs and the execut

© ©F

ram. startsét;addr&ss 000H of the program counter (PC).
(3 Atthetime of* Teturn from backup voltage
A reset occurs and the execution of the program starts at address O00H of the program counter (PC).

No0.1802-11/17
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1-4. Notesfor circuit design
Q) How tofix C3, R6, C2, R2
Fix closed loop (A) discharge time constants C3, R6 and HOLD pin charge time constants C2, R2 so that closed |oop
(A fully discharges before the HOLD input voltage gets lower than V|| at thetime of i nstantaneous break and the RES
input voltageis sure to get lower than V| (areset occurs) when V+ rises after mstantaneopebréak Where the HOLD
input voltage gets lower than V.
(2) How tofix C3, R7
Fix RES pm charge time constats C3, 1 R7 so that when power is applied initially or t_h &

V,(brought to L-level).
Fix C3, R7 and C2, R3 so that the time interval from the momen

signal that rises faster than V +.

1-5. Notes for software design
When the HOLD request signal is detected, th
shown below

[Concrete exampl €]
|
|

RCTL 3

BPO  AAA

HALT
|

— 0 (External, timer interrupt intibit)
HOLB’J@m (If H-level, abranch occursto AAA.)

AAA

No0.1802-12/17
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Application development tools
Evaluation chip (LC6597), simulation chip (LC65PG97) and the dedicated equipment called “ applicaction devel op-
ment tools” are available to facilitate application development of the LC6514B.

¢ SDS-410 system

guage. By connecting the EVA-410 to the CPU, programs can be debugged and
the EPROM (using EPROM WRITER function contained in the EVA-410).
« EVA-410
Thisis an evaluation kit having EPROM WRITER function, function of parall
external equipment (SDS-410, etc.). Thiskit enables application developm
on the machine language level.
« EVA-TB3B

« EVA-97-14B _
Simulation chip (LC65PG97) is identical with the LC6510C int and pin assignment.
Since the LC6514B has high-voltage output ports and differs pagtially i i ]
“EVA-97-14B” with high-voltage driversis used to evaluate t

(Note) The threshold level of input port A of the LC6514B ¢
since port A of the EVA-TB3B, EVA-97-14B is of no
the low threshold input version of the LC6514B.

‘level by option. However,
cannot be used to evaluate
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APPENDIX LC6510 Series Instruction Set (by Function)

Symbols  Meaning M : Memory ZF: Zero flag
AC: Accumul ator M (DP): Memory addressed by DP ( ).[ I: Contents
ACt: Accmulator bit t P(DP.) : Input/output port addressed by DP_ - Transfer and direction
CF: Carry flag PC: Program counter :
CTL: Control register STACK :  Stack register
DP: Data pointer ™ : Timer
E: E register TMF: Timer (internal) interrupt request flag
EXTF: External interrupt request flag At, Ha, La:Working resister
Fn: Flag bit n
g Instuction code
S o Mnemonic Bytes | Cycles Function
2s D7DgDsDy4 | D3DaD1Dg
CLA Clear AC 1100 0000 1 1 AC-0
CLC Clear CF 1110 0001 1 1 CF-0
é STC Set CF 1111 0001 1 1 CF-1
é CMA Complement AC 1110 1011 1 1 AC — (AC)
c
S
g INC Increment AC 0000 1110 1 1 AC — (AC)+1
£
g [pEC Decrement AC 0000 1111 1
s
% RAL Rotate AC left 0000 0001 1
§ through CF
:(“’J TAE Transfer AC to E 0000 0011 1
XAE Exchange AC with E 0000 1101 1
: are exchanged.
- |INM Increment M 0010 1110 1 i, | The I (BP) contents are ZF CF
8 i incpemented +1.
‘_gu_ DEM Decrement M 0010 1111 ];ﬁg{\/l (DP) contents are ZF CF
ED ] “"d_eéremented -1.
E S | SMB bit Set M data bit 000 A single bit of the M (DP) specified
gv.é by Bq, Bg is set.
é‘é RMB bit Reset M data bit 001 A single bit of the M (DP) specified ZF
B by B1, Bq is set.
AD Add M to AC 011 The AC contents and the M (DP) ZF CF
contents are binary-added and the
result is placed in the AC.
ADC AddMto ACwithCF| 00 1 The AC, CF, M (DP) contents are ZF CF
binary-added and the result is placed
in the AC.
DAA Decimal adjust AC in 6 is added to the AC contents. ZF
addition
DAS Decimal adjust AC in (AC)+10 10 is added to the AC contents. ZF
subtraction
EXL Exclusive or M to AC |3 AC — (AC)¥M [M (DP)] The AC contents and the M (DP) ZF
contents are exelusive-ORed and
the result is placed in the AC.
o |AND And M to AC AC  (AC)A[M (DP)] The AC contents and the M (DP) ZF
S contents are ANDed and the result is
E] placed in the AC.
9 AC—(AC)V [M (DP)] | The AC contents and the M (DP) ZF
'é contents are ORed and the result is
2 placed in the AC.
g [M(DP)]+ (AC)+1 The AC contents and the M (DP) ZF CF
S contents are compared and the CF
s and ZF are set/reset.
g Comparison result | CF | ZF
b3 [M(DP)] > (AC) o[ o
[M(DP)] = (AC) 1 1
[M(DP)] < (AC) 1 0
131517 g+ (AC)+1 The AC contents and immediate ZF CF
data I3 I 17 Ig are compared and
the ZF and CF are set/reset.
Comparison result | CF | ZF
I3lo1110> (AC) o[ o
I3lol1lg = (AC) 1 1
131517 1g< (AC) 1] o
ClLlIdata | Compare DP|_with 0010 1100 2 2 (DPVIz I 17 1g The DPL contents and immediate ZF
immediate data 0101 I3lo 11 1g data I3 |5 |7 |g are compared.

Continued on next page.
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Continued from preceding page.
S Instuction code Status
Sa Mnemonic Bytes Function Description flag Remarks
c8 D7DgDsD4 | D3D2D1Dg affected
LI data Load AC with 1100 131211 1g 1 AC-l3l211 1g Immediate data I3 17 17 Ig is loaded in ZF "1
immediate data the AC.
S Store ACto M 0000 0010 1 M (DP) - AC The AC contents are stored in}ﬁ'é )
M(DP). i
L Load AC from M 0010 0001 1 AC —[M (DP)] The M(DP) contents are logtl
AC. §
XM data | Exchange AC with 1010 [OMpMiMg| 1 (AC) - [M (DP)] The ZF is set/reset
M. then modify DP DPy — (DPy) [“according to the
o with immediate data 0 My M1 Mg are modified with : .’eG%SfoDPH)*‘
S OMoM1Mg. 2710
5 X Exchange AC with M 1010 0000 1 (AC)~ [M (DP)]
o -fime of instruction
% execution.
E Xl Exchange AC with 1111 1110 1 (AC)~ [M (DP)] The ZF is set/reset
S M. then increment DP| — (DP) +1 according to the
DPL result of (DP| +1).
XD Exchange AC with 1111 1111 1 (AC)~ [M (DP)] The ZF is set/reset
M. then decrement DP| — (DP) -1 according to the
DPL result of (DP -1).
RTBL Read table data from 0110 0011 1 AC, E - ROM
program ROM (PCh, E,
LDZ data | Load DPy with Zero 1000 I3lo111g 1
) and DP|_with
5 immediate data
2] respectively
% [LHidata | Load DPy with 0100 131217 Ig
E immediate data
% IND Increment DP|_ 1110 1110
é DED Decrement DP | 1110 1111
]
E TAL Transfer AC to DP|_ 1111 01
Q
<
S |TLA Transfer DP|_to AC 1110 10 Theg"DB| contents are transferred to the
]
8 XAH Exchange AC with 0010 Tllgé AC contents and the DP} contents
DPy gfe exchanged.
S | XAt Exchange AC with The AC contents and the contents of
g XAO0 working register At 1110 working register A0, A1, A2, or A3
3 | XAl 1110 specified by t1 t0 are exchanged.
'g | XA2 1110
£5| xA3 1110
3 8[ xHa Exchange DPy with The DPy contents and the contents of
%ﬁ XHO working register Ha 1 working register HO or H1 specified by a
Q.| XH1 1 are exchanged.
g XLa Exchange DP|_ with E The DP_ contents and the contents of
5 | XLO working register La (DPif) « (LO) working register LO or L1 specified by a
= | XL H(DP)) - (L1) are exchanged.
2 | SFBflag | Setflag bit Fnol A flag specified by B3B2B1B is set.
2
g RFB flag | Reset flag bit | Fn-0 A flag specified by B3ByB1 B is reset. ZF The flags are
=) divided into 4
£ groups of FO to F3,
s F4to F7, F8 to F11,
e F12 to F15.
=] The ZF is set/reset
% according to the 4
] bits including a
£ single bit specified
% by immediate data
[ B3B2B1Bp.
JMP addr PC~PCq4(or PC11) | A jump to an address spesified by the If the BANK and
P10P9PgP7Pg | PC11 (or PC11) and immediate data P1q JIMP instructions
PsP4P3P2P1Pq | to Pg occurs. are execgted
consecutively,
PCy11- PC11
1 PC7 {0 0~ (E, AC) A jump to an address spesified by the
contents of the PC whose low-order 8bits
are replaced with the E and AC contents
" occurs.
5 P3P2P1Po 1 STACK — (PC) +1 A subroutine in page 0 of bank 0 is
g) PC11t0 6 called.
7 PC1t00-0
£ PCg o2«
2 P3P2P1Pg
3 [Fsybroutine in 1010 1P1gPgPg 2 STACK — (PC) +2 A subroutine in bank 0 is called.
5 thizerd hank P7PePsPs | P3PoP1Pg PC11t0 0~
3 0P10PgPg
=1
5 — P7PeP4P3P2P1Pg
3 |RT Return from = 0110 0010 1 PC ~ (STACK) A return from a subroutine occurs.
subroutine
RTI Return from 0010 0010 1 PC ~ (STACK) A return from an interrupt servicing ZF CF
interrrupt routine CF ZF - CSF, ZSF routine occurs.
BANK Change bank 1111 1101 1 PC11-(PCq1) The bank is changed. Effective only when

used immediately
before the IMP
instruction.

Continued on next page.
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Continued from preceding page.

S Instuction code Status
5 o) Mnemonic Bytes | Cycles Function Description flag Remarks
cS D7DgDsD4 | D3D2D1Dg affected
BAtaddr | Branch on AC bit 0111 00t tg 2 2 PC7t0 0~ P7PgPs | If a single bit of the AC specified by Mnemonic is BAO to
P7PgPsP4 | P3PoP1Pg P4P3P5 | immediate data tytg is 1, a branch to an BA3 according to
P1Po address specified by immediatg’data P7 the value of t.
if ACt =1 to PO within the current page,occurs
BNAt addr | Branch on no AC bit 0011 00t]tg 2 2 PC7t0 0~ P7PgPs5 Mnemonic is BNAO
to BNA3 according
P7P6P5P4 P3P2P1Po giggpz to the value of t.
if ACt =0 e
BMt addr | Branch on M bit 0111 01t tg 2 2 PC7to 0~ P7PgPs5 | If asingle bit of the
P7PgP5P4 P3PoP1Pg P4P3P2 | immediate data
P1Po address specifigd
if [M (DP, tytg)]=1 to Pg within the gtirrent
BNMt Branch on no M bit 0011 01t tg 2 2 PC7to 0= P7PgPs5 | If a single hit gf the M(DI Mnemonic is BNMO
addr P7PgPsP4 | P3PoP1Pg P4P3P> |mmedia;e‘da‘ta tytg is O 'to BNM3 according
P1Po addresg’ spemﬂed b to the value of t
if [M (DP, t1t0)]=0 to Ponwnhm the curr
BPtaddr | Branch on Port bit 0111 10t tp 2 2 PC7100-P7PsPs5 | If & ndle bit of Mnemonic is BPO to
i BP3 according to
P7P6P5P4 P3P2P1Po giggpz the value of t.
if [P (DP, t1tg)]=1
BNPt addr | Branch on no Port 0011 10t tg 2 2 PC7 to 0 P7P6Pg Mnemonic is BNPO
bit P7PgPsP4 P3PoP1Pg PP to BNP3 according
FO to the value of t.
i [P (DPL, 40
BTM addr | Branch on timer 0111 1100 2 2 PC7t00 PZ?GPS TMF
P7PgP5P4 P3P2P1Pg ;
BNTM Branch on no timer 0011 1100 2 TMF
addr P7PgP5P4 P3PoP1Pg g
® within the cur[ent page occurs. The TMF
5 is reset. 7
g
£ | Bl addr Branch on interrupt 0111 1101 2 If the EXT fs 1, a branch to an address | EXTF
£ P7PgPsP4 | P3P2P1Pg specmed by immediate data P7 to Pg
§ wnmﬁ thé current page occurs. The
3
E i
BNl addr [ Branch on no 0011 F 'If,,the EXTF is 0, a branch to an address | EXTF
interrupt P7PgP5P4 | Specified by immediate data P7to Pg
within the current page occurs. The
EXTF is reset.
BC addr | Branch on CF 0111 If the CF is 1, a branch to an address
P7PgP5P4 specified by immediate data P7 to P
within the current page occurs.
BNC addr | Branch on no CF If the CF is 0, a branch to an address
specified by immediate data P7 to Pg
within the current page occurs.
BZ addr Branch on ZF PC7 10 0~ P7PeP5 | If the ZF is 1, a branch to an address
P4P3P2 | specified by immediate data P7 to Pg
P1Po within the current page occurs.
if ZF =1
BNZ addr | Branch on no ZF PC7 90 P7PgP5 | If the ZF is 0, a branch to an address
4P3P> | specified by immediate data P7 to Pg
P1Po within the current page occurs.
, if ZF =0
BFn addr PC7 to 0~ P7P6Ps If the flag bit of the 16 flags specified by Mnemonic is BFO to
P4P3P5 | immediate data ngnynyng is 1, a branch BF15 according to
P1Pg to an address specified by immediate the value of n.
if En =1 data P7 to Pg within the current page
occurs.
PC7 o 0= P7PgPs | If the flag bit of the 16 flags specified by Mnemonic is BNFO
P4P3P2 | immediate data ngnynyng is 0, a branch to BNF15 according
P1Pg to an address specified by immediate to the value of n.
if Fn =0 data P7 to Pg within the current page
occurs.
~[P(DP)] The contnts of port P (DP| ) are inputted | ZF
@ to the AC.
.5 P(DP )~ AC The AC contnts are outputted to port
B I, P (DP).
B SPBhjt 0 1 B1Bg 1 2 P(DPL, B1Bg) 1 Immediate data B1Bg-specified one bit in Mnemonic is BNFO
-E 3 poirt P(DP) is set to BNF15 according
g_ to the value of n.
§ RPB bit 0 1 B1Bg 1 2 P(DP|, B1Bg) -0 Immediate data B1Bg-specified one bit in | ZF When this
= poirt P(DP) is reset instruction is
a executed, the E
L] register contents
are destroyed.

Continued on next page.
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Continued from preceding page.

§ Instuction code Status
22 Mnemonic Bytes | Cycles Function Description flag Remarks
£8 D7DeDsD4 | D3D2D1Dg affected
SCTL bit | Set control register 0010 1100 2 2 CTL~(CTL) V Immediate data B3BB1Bg-specified bits
bit (S) 1000 B3BoB1Bg B3B,B1Bg in the control register are set.
2 [ RCTL bit | Reset control 0010 1100 2 2 CTL-(CTL)A Immediate data B3ByB1Bg-s cmed bits | ZF
2 register bit (S) 1001 B3BoB1Bg B3B,B1Bg in the control register are res.et 'm%
5 X
2 [wTT™m Write timmer 1111 1001 1 1 | TM<(E), (AC) 3
2 TMF 0
) Halt 1111 0110 1 1 Halt
=
¢)
No operation 0000 0000 1 1 No operation

*1

tions are changed to the NOP mstruct

products or equ’ment To Ve
the customer shot.ﬂd alway :

give risg ta ‘accider
or tha}*cﬁuld c

e exported without obtaining the export license from the authorities

productftecpnﬁlogy improvement, etc. When designing equipment, refer to the "Delivery Specification”
for the 8ANYO product that you intend to use.

B |nformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO 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 third parties.

Slled under any of applicable local export control laws and regulations,

This catalog provides information as of October, 2001. Specifications and information herein are subject
to change without notice.
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