[ Ordwering number:ENM4144 |

CMOS LS!
[ No. %4144 /F LC573104A , LC573102A
[ / 4-bit Single Chip Microcomputer
Preliminary
OVERVIEW Pinout

LC573104A and LC573102A are CMOS 4-bit
microcomputer featuring Jow-voltage operation and low
power dissipation.

Both LC573104A and 1L.C573302A incorporate a 4-bit
paralle]l processing ALU, 4 K bytes/2 K byies ROM, 2 64 x 4-
bit RAM, a 16-bit timer, and an infrared remote control
transmission carrier output circuit.
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APPLICATIONS
* Remote controller ,
* Control of small measuring instruments IT’.J @Q‘“:H%”';J%”%[%l l.‘g.ll%l l%l
a a [ 8 [ Y
FEATURES suvens
1) ROM: 4096 x 8 bits (LC573104A)
2048 x 8 bits (LC573102A)
2) RAM: 64x4 bits
3) Cycle time Package Dimensions
Unit: mm
Cycle System clock Oscillation | Supply 3112-MFP24S
time generaior frequency | voltage
17.6 Ceramic oscillation |455kHz 2310 ARE°
usec circuit 6.0V ‘ T
4[] 1e"
4) Current Dissipation i
a. Ainomnal operation 2L
Current System clock Oscillation | Supply ! i g et
Dissipation |  genemator frequency | voltage _,L -

150uA typ | CRoscillation | 435kHz | 3.0V
400uA typ | CR oscillation 455Bz | 5.0V

b. HALT mode
Cunrent System clock Oscillation | Supply
Dissipation generalor frequency vohage

8OuA typ CR oscillation 455kHz v
300uA typ [ CR oscillation 455kHz s.0v

¢. HOLD mode

Leakage Condition Oscillation | Supply

current frequency | vollage

0.1pA typ | When CR oscillation| 455kHz 5.0V
is at STOP mode

Specifications and information herein are subject to change without notice.

SANYO Electric Co. Ltd. Semiconductor Business Headquarters
TOXKYO O FiCE Toys Bldy 1101 Chome Ueno. Tito ke TOKYO 10 JAPAN
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LC573104A, 573102A

5) Pont
¢ Input pont (S port, Mpont) : 2-port (8 pins)  [Key scan input port)
¢ InpuvOutput pont : 3-port (10 pins)
PO port, P1 pon 2-port (8 pins)  {Key scan output pon]
P2 pont )-port (2 pins)  {Key scan expansion pon)

(LED direct drivable pon]
6) Infrared remote control carrier generation circuit
¢ Software-controllable remote control carrier output ON/OFF.
¢ Sofiware-controllable carrier frequency and duty ratio.
< 38kHz-1/3 duty, 38kHz-1/2 duty, STkHz2-1/2 duty >
(When fixed carrier signal is output, it is specified by mask option) .
o 1kHz 10 200kHz infrared remote control transmission camrier frequency.
(When carrier output is selected by timer at mask option, and when 455kHz CR oscillator is used)
* Infrared camrier ovtput-dedicated terminal built-in (CA terminal).
¢ 108msec HALT-mode cancel signal cutput.
7 Timer
* ]16-bit software-controllable Timer
Timer input clock: Ceramic (CR) oscillation frequency (455kHz)
* 108msec HALT release request signal generation umer (Free running timer)
* Waichdog timer (changed over between USED/UNUSED by mask option)
8) Suvb-routine stack leve)
¢ 2levels
9) Oscillation circuit
* Ceramic (CR) oscillation circuit: 455kHz (for System clock generation), Feedback resistor built-in,
10) Standby function '
e HALT mode
HALT mode used to reduce cusrent consumption.
HALT mode suspends program execution.
Following shows how to release the HALT mode.
(A) System reset
(B) HALT mode release request signal
¢ HOLD mode
HOLD mode stops ceramic resonator (CR). The HOLD mold can be released in two ways.
(A) System reset
(B) Apply H level input to S port pin or M port pin.{(However, it is necessary to get S part or M pont
HOLD mode release permission flag beforehand.)
11) Form of shipment
o MFP-24S (1.0mm pitch) and chip

NOTE: When dipping in solder to mount the MFP package on board, contact SANYQ for instructions.

’
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The Application Development System for the LC573100 Series.
(1) Manual
(A) Users Manual: LC573100 Series Users Manual
(B) Development Tool Manual: LC573100 Series Development Tool Manual

(2) Development Tools .
* Tools for application development of the LC573100 Series
(A) Personal computer (MS-DOS based)
(B) Cross assembler (LC573100. EXE)
(C) Mask option generator (SU573100. EXE)
* Tools to evaluate application development of the LC573100 Series.
(A) EVA chip (LC5797)

NOTE 1} As RAM capacity differs between EVA chip (LC5797) and the LC57310Q Series, slways check before
programming and debugging. ‘
LC573100: 64 X 4 bits
LC5797: 256 x 4 bits

NOTE 2} Always keep the DPH value in ming when programming. Only DPH ‘0’ 10 '3' may be used as the RAM
address.

If DPH other than ‘0" to '3’ is used as RAM address when programming, SANYO wil} not be liable for any
trouble cavsed. '

(B) EVA chip board (TB5730)
NOTE) The application evaluation board is the evaluation board made by the user.

(C) Evaluation board {EVA420 (Monitor ROM: ER-573000)]
(D) Display and mask option data control board [DCB-1A (REV3.6))

- Development board made by user

EVA-420
Do not cross or twist these cables.,

Development Support System Outline
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(A) Block Diagram
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DIE SPECIFICATIONS
Chip size: 3.51mm x 3.19mm
Chip thickness: 480um
Pad size: 120um x 120pm
Pad Layout .

(-4
N
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«
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Sn B [ |w
POO E cF2
PO13 E @ cFe
02 , =
o3 o |
rso| [5]
o.
pas o0 al.
: 4
paz| [11] ] v
.
[+2] k3] (4 2] [ee] .
= & @ w ® ’g g
Pad coordinates b
MFP24S pin assignment MFP24S pin assignment
pad [ Pin name X Y pad | Pinname X Y
No. (rm) (um) No. (um}) (am)
171 1| Vpp 1468 1365 6| 14| S2 360 -1395
18 2| CA 1158 1365 71 13 83 560 -1395
19( 3| P20 - 305 1365 8 16| s4 760 ~1395
20 4 | P21 ~1485 1365 - 17 TEST 960 -1395
21| 5| POO ~1485 1o ~| 18 TEST 1140 -1395
2( 6| POl -1485 820 91 19| Ml 1560 -1395
23( 7| PO2 . ~1488 565 10| 20| M2 1560 - 905
24 8| PO3 -1485 325 n{ 23 M3 1560 ~ 685
1| 9| PO ~1485 20 12( 22 M4 1560 ~ 445
2| 10| PN ~1485 - 220 13| 23| RES 1465 330
il n| P2 -1485 - 480 14 24 [ Vg 1465 570
4 12| P13 -1485 -1395 1S| 25| CFI 1465 755
S 13| st ~ 410 -1395 16{ 26 | CF2 1465 1155

¢ The chip center is the origin of the above pad coordinates.

The X, Y values represent the coordinate of the pad center.
* When dipping the MFP24S package in solder 10 mount on boards. contact SANYO for instructions, elc.
* Chip substrate should be connected to Vg or left open,
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Pin Description
MFP24S Pi Inpuv/
Pin No. n:!:'le Cr),up:,put Function description Option Reset status
17 Vob - Supply voltage. See Fig 1.
14 Vss - Ground. See Fls 1.
15 CF1 Input | Used for system clock oscillation
s 455kHz ceramic resonator is connected between
= CF1 and CF2 for oscitlation.
16 CF2 Output » Stops oscillation when receiving CR oscillation
stop command.
5 S1 Input | Input port 8, (1) L'level ¢ Pull-down
6 S2 e LSIsystem is reset by charging VDD to S1t0 | HOLD Tr resistor ON
? S3 $4 simuhaneously. (Mask option) YESNO * Reset
8 sS4 o Data is Joaded in accumulator. (2) Resatby signal
S1i084, ENABLE
9 M] Input | Input pont M, L' level » Pull-down
10 M2 Data loaded in accomulator HOLD Tr resistor ON
B M3 YES/NO
12 M4
2] P00 Input | Input/Output pont
22 PO} Output | * Data Joaded in accomulator,
23 P02 *  Output pin to cutput data from accumulator.
2 PO3 (P-ch Open Drain Ouput)
1 P10 InpuV | Input/Output pon
2 Pl Output | *  Data loaded in accumulator.
3 P12 ¢ Outpul pin 10 output data from accumulator.
4 P13 (P-ch Open Drain Output)
19 P20 Input/ | Input/Qutput port
20 P2 Ouput | » Data joaded in accumulator.
* Qutput pin 10 ovtput data from accumulator. .
{P-ch Open Drain Output)
» LED direct drivable pin
18 CA Output | Remote control carrier output. Fixed cmmier | © Atreset
output/ L' level
Carrier output | o At fixed
by timer carrier
outpit
, 3gkHz -1
duty
13 RES Input | Reset input. Internal pull-up resistor.
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Supply connections

HI O HI
EERnaa:
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wi|® : 18lcr2

F A5SkHZ-CR,
1500

R
01 =
TR
A2

L 1]
0.1s

Fig. 1 Supply connections
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Mask Option
(1) Input port option
Option Circuit Remarks
'L’ Jevel Hold O DC Nexi port switches over
Tr selection in sequence.
pomeannnn ¢ S]10 54, M1 to M4
Input signal level
Hald Tr selection

‘L’ tevel Hold Tr

AQO4ND

e ‘L'level Hold Tr used.
e 'L'level Hold Tr not
used.

{2) Reset signal option by § pon

Option Circuit Remarks

Resetting LS] Selects signal for

by S port reserting LS1 system by
simultaneously charging

‘H' levet 10 S1 10 S4.
s Allow

e Prohibit
LSI system reset
S
urn power ON to reset>o—
ADCB4®
(3) Carier standard clock generation circuit option for remote ¢control
Option Cirevit Remarks .
38/57kHz Control register4 . ) Softwm-conu'ol]ahle
( | [cnsELs{casELo| duty queacy and
{? ¢ Following carrier
frequency and duty
O— may be selected by
Lo D) setting control
) CARRIER ON/OFF CONTROL |  TeBisier 4.
L = (1) 38kHz-1/3Duty
Mask option (2} 38kHz-1/2Du
[38KkH2-123Duty carries generation circuin  ——% 'C;L}__D (3; 57]‘}11.]/21)“3
[ 38KkH2-1/2Duty carmier generation circuit }——[,‘( S A CA pin
Timer 8 bit [57uHz- 172Dty carvier generation circuit J—f 5= Timer 8-bit overflow
overflow signal generates carrier
| Timer 8-bite counter i signal for infrared
I remote control.
[Companson circuit } 12
T
[ Timer counter seting regisier |
400 40e

Nn 4122 SN R
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(4) Warchdog timer circuijt option

Option Circuit Remarks
Watchdog timer % S-R Jatch Watchdog timer
selection 15-stage divider| £ 13 . . sed/unused selection
ir:uils —.FVatchdog umer ] Watchdog used/unu !
@ * timer resel
Initial clear signal
Wsichdog timer resel
command pecadeeana
Timing ——HD_E__.,
| PR ——
AQO8RS
Specifications
Absolute maximum rating
hem Symbol| Remarks Rating Unit
Supply voltage range | Vpp 0310+7.0] V
Vo 03w Vpp| V.
VDD2 ~0.310 VDD v
Inputvoliage range | V,y | SitoS4, M11oM4, RES, PO0toP03, P1010P13,P20,P21] ~0.310 Vppt03| V
CF1 (POOto PO3, P1010P13, P20, P21 are input mode)
Output voliage range | Vour { CA, POO10PO3, P10t P13, P20, P21, CF2 0310 Vpp+03| V
(P00 to P03, P1010 P13, P20, P2] are output mode)
Output current loom | CA (per 1 pin) 25| mA
(Per 1 pin) loun | POOtoPO3, P10to P13 (per ] pin} 00| pA
lous | P20, P21 (Per 1 pin) 10| mA
o lours | Output pins other than listed above (per 1 pin) 500 upA
Total output current Taa All pins totaled (except for CA pin) 251 mA_
of all pins except CA,
Operating temperature | Tong -30t10+470} °C
range
Storage 1emperamre Tay —40t0+325| °C
range
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Recommended operation range/ Ta = -30°C 10 +70°C, VS§S=QV

Specifications

ltem Symbol | Conditions in. P, oy Unit
Supply voltage Vob 23 60{ Vv
Input 'H’ Jevel voltage Vi S110 54, M1 to M4, P00 10 0.7Vpp Vop] V

P03, P1010 P13, P20, P21

(PO, P, P2 ports ase input

mode)
Input 'L’ level voltage Vi 0.3Vpp v
Input ‘H’ Jevel voluage Vina RES 0.75Vpp Vop Vv
Input 'L’ Jevel voltage Vi 0 0.25Vpp| V
Operation frequency fore At CR oscillation, Fig. 2 380 455 300| kHz

CF13 CF2
CR
+—I0—

g e

Fig. 2: CR Oscillation Circuit
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Electrical characteristics/Ta = -30°C 10 470°C, Vg = OV

i i . Specifications
Item Symbol | Condilions - Unit
min. yp. max.
Input impedance RinIA [ Vpp=2.9V, Vy =0.4V, 150 300 1000 | k0
S1 10 S4, M 1o M4
‘L’ leve] Hold Tr, Fig. 3
RINI B VDD=-2.9V, VIL=0.4V. 30 50 100 kﬂ
S1to S4. M1 10 M4 .
'L’ leve] pult-down Tr, Fig. 3
Rin2 Vpp=2.9V, RES 10 300
Output 'H' Jevel voltage Vol Vp=2.9V, lo=—450uA, Vpp-0.45
P00 10 P03, P10 t0 P13
Ouput off-Jeak current Horrl | Vpg=29V, Vp=Vss 1.0 [ pA
Output 'H’ Jevel vohage Vo2 Vpp=2.9V, loy=—10mA, Vo3 v
P20, P21
Qutput off-leak currem 1oed Vpp=2.9V, Vp=Vss 1.0 BA
Cutput off-leak currem gry | P20, P21 Vp=Vop 1.0 UA
Output current (H) 1oy} Vpp=3.0V, Vou=Vpp-1.5V, 6 12 mA
CA
Output current (L) lo] Vpp=3.0V, Vi =09V, CA 2 3 mA
HALT-mode supply current | Ippl Vpp = 3.0V, 455kHz CR 80 300 HA
oscillation,
Cod =Ceg=150pF, Tax 50°C,
Fig. 5
Operating Current Ipp2 Vpp=3.0V, 455=kHz CR 150 500 ([ pA
oscillation,
CcdaCogm) SOpF, Ta 50°C, )
Fig- 5 !P\
Supply lexk current 1 Ligax} Vpp=3.0V | Te=25°C 0.2 pA
Supply leak current 2 Iigax2 Ta=50°C 1 5 nA
Oscillator start-up voltage | Vr Ced=Ccg=150pF, 23 v
455kHz CR oscillation,
Oscillator sustaining vohage | Vsus Fig. 4 2.0 A4
Oscillator start-up time tsr , | Yoo=2.3V, CodmCegnI50pF, 30 | mse
455kHz CR oscillation,
Fig. 4
Recommended Qscillators,
Osciliator Manufacturer | Pan number Ceg Ced
455kH2 ceramic | Kyocera KRB-455BK/Y 150pF 150pF
oscillator Murata CSB45SE 150pF 150pF
Fuji Ceramics | POE-455 150pF 150pF
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Electrical characteristics/Ts = —=30°C t0 470°C, Vg = OV

. Specifications
Jtem Symbol | Conditions —— s p— Unit
Input impedance RinlA Vpp=5.0V, V| =0.4V, 70 200 600 kQ
S1 10 S4, M) 10 M4
‘L’ level Hold Tr, Fig. 3
Ry1B Vpp=5.0V, Slio 54, M1 10 M4 30 50 100 kQQ
'L’ level pull-down Tr, Fig. 3
Rind Vpo=5.0V, RES 10 300 | kQ
Output ‘H' level voliage Voul Vpo=5.0V, Ioy=—750pA, Vpp=0.75 v
P00 10 P03, P10 10 P13
Output off-leak current | Loy | Vpp=5.0V, Vp=Vss 10| uA
Flope! { POOWPO3, PI010PI3 | VpsVpy ~-1.0 HA
Output ‘H' leve] voliage Vou2 Vpp=5.0V, Iy = ~10mA, Vpp0.$ v
P20, P21
Output off-leak current llopp! | Vpp=5.0V, Va=Vss 10| HA
Output off-ieak current | Logg ! P20, P21 Vo=Vop -1.0 BA
Output current (H) Ionl Vpp=5.0V, Vg =Vpp—2.5V, 10 20 mA
CA
Output current (L) I ] Vpo=5.0V, Vg =0.9V, CA 2 5 mA
BALT-mode supply current | Ippl Vpg=5.0V, 458kHz CR 300 400 UHA
oscillation,
Ccd=Ccg =1 50pF,
Ta & 50°C, Fig. §
Operating Current Inp2 V5.0V, 455kHz CR 400 500 | WA
oscillation
CedwCegm)30pF,
Ta %50°C,Fig 5
Supply leak current 1. Lieaxl | Vpo=S0V  |Ta=m25°C 0.2 1 HA
Supply leak current 2 Steax2 Ta=50°C 1 s UA
Oscillator siart-up voliage | Vgr CcdaCogm}S0pF, 23 v
- — 455kHz CR oscillation,
Oscillator sustaining voltage | Vgus Fig. 4 20 v
Oscillalor start-up time Ust VI;,I2.3V. Ccdﬂ:cg-l”pi 30 msec
455kHz CR oscillation,
Fig. 4
i ! cen |
I Yoo crs —o—?&!
x L’ level Hold Tr cra —?—l
Charged by program DuUT ce

L' level pull-down Trwe vas

400437

Fig. 3: S1 to S4, M1 to M4 input surucwure

¥ob

DuT

crey

vas

Fig. &

D—-j

Cep .

t’g‘—‘——1b—-

j~Tat ]

sapenr

Supply current measuring circuit

vee

S W |

circuit

Lol

Fig. 4: Oscillator sian-up voltage, Oscillator susiaining
vohage, and Oscillalor start -up time measuring

Noe: CR is 455kHz, S-PORT:M-PORT: Input lead Tr is ON.

RES 1erminal has resistor buili-in and it OPEN.
VO-PORT is xet at Ouiput Mode and data is 'H'.
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LC573100 Series Instruction set

The instruction se1 uses the following abbreviations and symbols.

AC: Accumvlaior

ACn: Accumulator bit n

CF: Carry flag

DP: Data pointer

DPL: Data pointer low nibble

DPH: Data pointer high nibble

EDP: Data pointer save register

EDPL: Data pointer save register Jow nibble
EDPH: Data poinier save register high nibble
SP: Strobe pointer

TREG: Temporary register

SCFn: $1an conditioning flag n

CTLn: Control regisier n

HEFn: Hold enable flag n

ROM: ROM das

CFCF: Ceramic resonalor ascillator control flag
( ): Contems

[ }: Contenis

v: Logical OR

~: Logical exclusive-OR

A Logical AND

«: Transfer direction, result

oThe special function registers are abbreviated as follows,

TCON : Timer conuol register
TLOW : Timer/counter register Jow byie
THIGH : Timer/counter register high byte

CTL4 : Control register 4
PO : Pon 0
Pl : Port ]
P2 : Pont 2

M: Memory

M(DP): Memary addressed by DP

[M (DP)}: Coments of memory addressed by DP
PC: Program counter

PCn: Program counter bit n

PAGE: Page lawch

STSn: Status register n

(STSn): Status register n content

[P ( )]: Contents of port { )

X: Immediate data

Xn: Immediate data bit n

PDF: Input port pull-down flag

SFR: Special function register

{SFR): Contents of special function register
CSTF: Chrono start flag

SPC: Sirobe pointer control bit

CCF: Carrier outpui control flag

( ): Complement of contenis

[ ): Complement of contents

¢n: Output from stage n of 15-s1age divider
WDT: Watchdog timer
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LC573100 Serjes Instructions
£ | Moemonic Instruction code Funciion l { Fuaction description Suts
(& fag
afTecred
TAAT 0000 00037 | A M 1 | 2 | Comtents of ROM co currem page. aidreased by IC whon low-ardeved § biew wre
G- TRGE +- RO replnced with comans of AC 290 D) e ouded 1 AC mé TREG.
Stares the conwrws of TREG memory location paimtad «o by
MTR 400} 0010 | M(DP) « TREG 1|0V |DP
Shifis the comenes of the AC right and entez 0 into the MSB.
ASRC { 000} 1000 | AC, « AC,.,. AC, —0 1|
ASR] 0001 1003 | AC, e AC_ . AC, <) 1 | 1 | Shifts the coments of the AC righn and emer 1 imo the MSR.
ASLD 000) 1010 | AC, += AC, . AC,+ 0 11 Shifus the contents of the AC ichi and enter 0 imo the LSB,
ASL1 0001 1031 | AC, & AC, . ACy+ ) 1 | ) | Shifis the coments of the AC left and enter J imo the LSB.
INC 1001 1000 | AC. M(DP) = M(DP}+) 1 :m"mﬂm‘m"*l-ﬂwwﬂcw
DEC 1001 1001 | ACMIDP) « MDP)-) 1 {1 ag';?‘”‘m’)mm'l-“w”*c“
ADC 100 AC. memory M(DFP) and CF contenits are binary-added and the | CF
0 0000 | AC = (ACHIMDP)+CF 111 OAC, P
ADC* 1000 1000 | A MDP 1 AC. memary M(DP) and CF coments are binary-added and the CF
- MIDP) == (AC)MDPICF V| cemait anded 10 AC. M(DP).
ADOX] 1 AC, immediate data and CF coments are dinary-sdded, and the | CF
! (.)(.)l. xﬂ?{ AC = (ACX+CF 211 1t loaded 10 AC.
e AC, memory M(DF) snd CF coments are dnary-svbtracied. and | CF
SBC | 1000 0001 | AC = (ACHTMIDPIMCE 1 1 | e e A are Moy
SBC* 1000 1001 | AC. M(DP) &= (ACHIMIDPICF | 1 | 1 | AC. mawary MIDF) and CF contamts ave binay-subtraceed. and CF
the result knded w0 AC and M(DP).
SBOI X 1004 0001 | AC«— (ACHRCF 2 | 3 | AC. immedise das and CF contents are binary-subtracied ané | CF
ceee X XXX, the result loaded 10 AC.
ADD 1000 0010 | AC = (ACHMDP)) 111 AC and memory M(DP} contents ere binary-added and the result | CF
loaded 10 AC.
ADD* 1000 1010 | AC, M(DP) « (AC)H{M(DP)} 1 |y FAC snd memory M(DP) contents are binary-edded and the resuh CF
1 londed w AC and M(DP).
<lapDIX| 1001 0010 |AC—ACKX 2 ls AC“:::}.MM'!WMNMN cr
e XXX X loaded
SUP 1000 0011 |AC ‘"Q'ﬂ'm 1 1 | AC and emory M(DP) contents are binary-subtracted and the | CF
= * ' rosnit Jonded 10 AC,
. 100 AC wnd memory M(DP) coneents are binary-sbtaceed and the | CF
SUD 0 1011 JAC MOP) = ACHMDP]+! |1 |1 \o AC and M(DP
SUBI X 1001 001! 2 AC snd tmmedise dsa contencs are binary.sobermcied and the CF
[ XXX X, AC = WO 2 resalt losded in AC.
ADN 1000 0100 | AC e (ACIHMDP)Y 1 | 1 {AC and memery M(DP) covtants are bisery-added snd the resubt
loaded v AC.
. AC snd roemmory M(DP) comenis sre binary-added sad the resuh
ADN 1000 1100 | AC. M(DP) «= (ACH{M(DP)) 1{1 : % AC a1d MDP).
ADNIX| 1001} 0100 | AC«— (ACKX 3 | 3 [AC and ommedists data coments are hinary-sdded and the
P X, XXX, resuhs loaded in AC.
AND 1000 0101 AC = (ACIA[M(DP)) 1|t AC and memory M(DF) comens sre ANDud snd the romubt
Yoaded w AC.
AC and memary M{DP) conients are ANDed and the result
1000 AC. M
AND* 0 1101 C. MIDP) = (AC)AM|(DP)) [ 10 AC and MDP}.
ANDIX| 1000 0101 | AC e~ AC)AX 2 | 2 | AC and immodiste data contenis sre ANDed and the result
e %X, XX, X, loaded 10 AC.
EOR 1000 0110 | AC « IAC)+MDP)) 1 | ¢ | AC and memory M(DP) are exclusive ORed and the resuls
'E ineded 10 AC.
¥ e | yo00 AC a0 memory M(DP) are exclusive ORed, and the result
= |EQR 1110 | AC. M(DP) &= {(AC)+|M(DP}} 141 10 AC and M(OP.
EORIX | 16001 0110 | AC e (ACIw X 5 | 3 | AC andimmedise dais me exclusive ORed and the result
N XXX X, R loaded 10 AC.
OR 1000 6111 AC = (ACWIM(DP)] 1 1 AC and mesmory M(DP) sre ORed and the resull loaded 10 AC.
oR* 10U0 ERE AC. M(DP) + |AC v{M(DPi} 1 | 1 | AC and memony M(DP) are ORed and the resvh losded (0 ac
and M(DP1.
ORI X oot 0111 | AC e (ACKX 3 t 3 |AC and immedisie due are ORed and the resuh laaded 10 AC.
BTN XX.XX,
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Masmonc Instrection code Funcion i i Function description Sty
® U Nag
affocted
SDFL | 0001 1100 | DPL = (AC) 1 { 1 | AC coments londed o DPL.
AC conters loaded 0 DPH,
SDPH 0001 1101 | DPH«~(AQ) 111
DPL contents honded 10 AC.
LDPL 1111 1101 | AC«~ (DPL) 111
) DPH comiencs foaded 10 AC.
LDPH 1111 1110 | AC—(DPH) 111
. |MDeLX{ 1011 XXXX, |DPLeX 1|1 |lmemedisie date X loaded 1o DPL
! MDPHX| 1100 XX XX, | DPM % 1 h Imenedinie duta X losded 10 DPH.
[ ]
2 (o | 0009 1110 | (OPLY+ EDPL) 1 | 1 | DPL ane EDPL comems exchanged.
DPH and EDPH comenis exchanged.
EDPH 000 1111 | (DPH)«s{EDPH) 111 .
DPL conterms incremerned +1.
IDPL 100) 1010 | DPL o« (DPL)] 1|
DPH coments incremenied +1.
1IDPH 100) 1100 | DPH « (DPH}p) 111
DDPL 1001 1031 | DPL « DPL)=1 ] | 1 | PP coments decremeniad -1.
DDPH 1001 1101 | DPH « (DPH)1 1 [ 1 | DPH comems decrememead =1,
(134 1010 1110 | SPe= (AC) 111 AC o SP.
LSp 1010 1010 | AC (5P} 1 1 | 5P contents loaded 10 AC.
5 MSP X 1310 XXXX, |$Pe=X 111 1 ¢ data X } o SP
ISP 1001 1110 | SP« (SPR) 1|1 |5Pcontents incremmemusd + 1.
DSP 1001 111] | §P e (SP>) 1 |1 | SF commams decremented -1,
CFivw
LALT 1010 101] [ AC—(STSSTS 2«0 1] 1 | 5TS2 conteens fonded 0 AC end STE2 s ream. SChR4e
SCR0
Lsoo 1010 1100 { AC+ (STSIL.SCR 0 1 |7 | STS] comems losded 10 AC and SCFO is reset.
CSTF
[ 4 0000 0100 |CSTF+ 0 1] [CSTF reset
CSTF
CST 0000 010] |CSTF «1) 117 |C5TPest
! HER)
RCS 0000 0110 | HEFO« 0 1 | 1 | HEPO reset 1o indtibis Hak made relesse by averflow from the
. divider cireoit. HERG
SCY 0000 01)] | HEFO.) 1 | 1 | HEFO s easbling overflow from the divider circuit 10 release
the Hak mode. CF
RCF 1111 0000 |CFe=D t |1 |CFresec
CF
SCF 1111 0001 |[CFe1 1 1 [CFsmt
LDA 1010 1001 | AC « [MDP)} 1 {1 | Memary M(DP) coments bamferved 10 AC.
.E STA 1019 V10L | MDP) —(ADY ) | 1 ] AC coments siored in memory M(DP1.
i LDI X 0011 XXXX, | AC+~X 1] . e doma X 10eded 10 AC.
MVI X 0010 XXXX, | MDP) X 1]

1 "

daa X loaded 10 y M(DP).
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s0& SPulH 0 CH, EH, FH.

() When SPC=0 & SPaD
AC—(STSY)

SP = 04 1o CH, EH, FH)

i Mne- Instruction code Function Function description gmus
. (] 2 vl
monic af:':cled
HALT 10000 0000 | CPU operation halts » Halts CPU operstion, HALT mode is released under the
following conditions.
* HALT maode is cancelled by the imteraction of SIC X and SCS
commands.
SICX | N01 XpikX| CTL2eX Xo~ X3 | Operation EFl 10
Xo | HEF1 is set 10 enable release of HALT mode by EF4
E overflow signal from divider circuit following CF
- oxcillaion circuit.
E X) | HEF2 s set enabling signal rise s input pont § 10
release HALT mode.
X2 REF 3 is sct enabling signal rise a1 inpit pon M 10
release HALT mode.
X3 HEF4 is set enabling 1/10 second pulse 10 release
HALT
NOP niy 1 No opermion No operation
1Ps 1010 1M1 AC—P(5)] Input data 11 input port S losded 10 AC.
1PM 1030 1000 AC+|P (M)] Input data a1 input port M loaded 10 AC,
SPDR X M 0IXX | PDFeX Poll-down resinier MOS-Tr at corresponding input pont urmed  {PDF
ON/CFF.
Bit contem | Operation
Xl §-Terminal Pull down Tr OFF
Xo=1 S-Terminal Puli down Tr ON
Xy»® [ M-Terminal Pull down Tr OFF
Xi=1  [M-Terminal Pull down Tr ON
ouT 1311 100 |(3) Caonoe be wsed whes SPC Cannot be used. (Causes error when OUT is execuned &t SPC
(& SPa0Hw0 O EX FL 0 & SP=0H 10 CH, EH, FH.)
(2)When SP = 0 & SP =D AC comenu transferred 10 CTLY. CCF
CTLM—{AC) CCF
(3)Whea SPCm ] AC contents transferred 10 special function regiser SFR.
SFR—AQ)
TWRT (0000 ©00J0  [(1) Cennot be msed when SPC Cannot be used. (Canses exvor when TWRT is execuned at SPC »
s(aSP=0HWCHEA M 0& SP=(H 10 CH.EH . FR)
(2)Whea SPC=0 & SP=D High-order 4 bits data of ROM, on current page, addressed by  |CRCF
CTL3«ROM PC whose low-order B bits are replaced by AC and M(DP) CCF
contents, is transferred 1o CTL3. ‘
{(3)When SPC = | High-corder 4 bits or B bits dma of ROM. on the cusrem page,
SFR «ROM addressed by PC whose Jow-order B bits are replacad by AC and
. M(DP) contents is transferred 10 special function regisier SFR.
IN 000y  O0IN (1) Cannn be wsod 1 SPC Cannce be used. (Causes error when IN js executed m SPC= 0 &

(3)When SPC = )

ACn»(SHl)

STS3 conients rsnsferred 1o AC.

Specinl function register SFR contenus uransferved 1o AC.
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. Mne- ) i Suns
; Instruction code Funcilon Funcuion descripion n':;
monic \ . affecte
IMPX | 0000  1XgXk; |(PCyg ~ PCoi-X10 ~ Xp Loads data kpecified by X j0 ~ Xg Vo PC and jumps )
AaXeXeXy AyXaXyXo unconditonally.
BABOX | 0100  1X,0%X; [1f ACy=1 then When AC bil 05 '1°, dats specified by X g ~ Xg is Joaded 10 PC
XXy XykoX )Xo |(PC g ~ PCoM-X 10~ Xp and jumps. A1 T, PC is incrememed +2,
BAB) X| 0101  )XyXo¥y [If ACy=] then When AC bit 1 i '1', daia specifred by X ;o ~ X #t loaded 10 PC
AdeXely KykaXiXo | (PCyg ~ PCol—X1g~Xg and jumpk, At 0, PC is incrementod +2,
BAB2X| 0110  1X;gNoks |} ACqm? then When AC bit 25 °1", daws specified by X ~ Xy is loaded 10 PC
AnXekeXy XyXaX Xg |(PCip ~ PCol=Xjp ~ Xg and jumps. At 0, PC is incrememed +2.
BAB3IX| 011)  DiykgXs|If AC3=] then When AC bit 3 is *1*, dats specified by X0 ~ Xq is losded to PC
YoXeaXy Xa%aX X |(PC g ~ PCode=X 19~ Xo and jumpe. At 0, PC is incremented +2.
BAZ X 0100  OXyhgX; |1 ACsD then | When AC is 0", date specified by Xyq ~ Xg Is loaded 1o PC and
XXXy XaXaRpdg | (PCy0 ~ PCole—X 19 ~ Xo jumps. When AC is not ', PC is incremented +2.
BANZX| 0101  OXipgX; |} ACwO then When AC is not 0, data specified by X;g ~ Xg is loaded in PC
XsXeXaXe Xpkak X | (PCyp = PCole=X 10 = Xp and jumps. When AC is O, PC is incremented +2.
BCONH X| 0110 OX;g%X; [ CFw) then When CF is 0, dats spexified by X g = Xy is loaded 1o
XikeXsXy XalaXK Yo [(PCyg ~ PCoM—X 10 ~ Xg PC and jumps. When CF is *1", PC is incremenied +2.
BCHX 013  OX,XX; | M CFm] then When CF is ‘1", data specified by X g ~ Xy is loaded 1o PC and
XaXNgXaXe XXX )Xo [(PCyg ~ PCol=X 10 ~ Xg jumps. When CF is 0, PC is incremenied +2.
PAGE 0001 0001  |pAGE[M(DP)} Memory M{DP) contenus lcaded 1o PAGE lach.
IMpe 0001 0000 [PC)g~ PCoge—{PAGE) Uneconditionally jumps 10 page specified by PAGE and address
PCoy ~ PCoa—(AC) whote low-order 8 bits arc specified by contents of AC and
PCpx = PCooe—[M(DP)] memory M(DP).
ROMO | 1100 1000 |pc, D Select ROM bank 0.
0010 0000
ROMi [ 1100 1000 Tpe, ) Select ROM bank 1.
0010 000} .
ISR X 100 OXppleXy | STACK —(PC)e2 Current PC+2 coments are saved in STACK, data specified by
X-;X’Xshx'ﬂ:x]xo (K]O" KO)Q-X“)-XO X,onxolslondedwxudmb-mnineitcdleﬂ.
RTS 0001 0011 |pee (STACK) Returns PC contents saved in STACK 1o PC and returns from
sub-routine.
SPCO Hoo 1001 SPCe—0 Rescts strobe pointer control bit (SFC) 10 0, SPC
0010 0000
E SPC) 1100 1001 |¢pc, Sets strobe poimer contyol bit (SPC) 101", SPC
s 0010 0001
2 — oo
g |CSEC 1 mon ol} ~ 9180 Reseu high-order 4 bits of divider circuit. SCFa
RWDT 111 1001 {(WDT)»—0 Reseus Watchdog Timer countes.
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LC573100 Series Instructions Map

SPC1 instruction (C921H)

Lower
6c!1|2(3|4|5|6{7|8|9|A|B|C|D|EI}F
Uppwer
0 HALT (TAAT[TWRT| - |CSP [CST |RCS
1 JMP* {PAGE IMTR |RTS - - - N |ASRO {ASR) |ASLD [ASL1 [SDPL [SDPH | EDPL | EDPH
2 MVIX
3
4
5
6
7
8
9
A
B
C MDPH X - -
D sicX .
E T MSPX
F RCF { SCF | NOP | NOP SPDR X -lum-mmmmm
[)0(} :1 Byte -1 Cycle instruction ., ROMX: ROMO instruction(C820H),
ROMI1 instruction (C821H)
:2 Byze-2 Cycle instruction SPCX:  SPCO instruction (C920H),
)

:1 Byte-2 Cycle instruction

Information (including circuit diagrams and
circuit parameters) herein is for example only; it is
not guaranmeed for volume production). SANYC
believes information herein is accurate and
reliable, but not guaramees are made or implied
reparding ils use or any infringemenis of
imellectual propeny rights ar other nights of third
panies.
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