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Preliminary 

CMOS LSI 

NO.S4I44 LC573104A, LC573102A 

4-bit Single Chip Microcomputer 

OVERVIEW 
LC573104A and LC573302A aie CMOS 4-bit 
microcomputer featuring low-voltage operation and low 
power dissipation. 
Both LC573104A and LC573102A incorporate a 4-bit 
parallel processing ALU, 4 K bytes/2 K bytes ROM. a 64 x 4-
bit RAM, a 16-bit timer, and an infrared remote control 
transmission carrier output circuit. 

APPLICATIONS 
* Remote controller 
* Control of small measuring instruments 

FEATURES 
1) ROM: 4096 x 8 bits (LC573104A) 

2048 x 8 bits (LC573102A) 
2) RAM: 64x4 bits 
3) Cycle time 

Pinout 

Cycle System clock Oscillation Supply 
time generator frequency voltage 

17.6 Ceramic oscillation 455kHz 
lisec circuit 6.0V 

4) Current Dissipation 
a. At nonnal operation 
Current System clock Oscillation Supply 
Dissipation generator frequency vokage 

)50}iA typ CR oscillation 455kHz 3.0V 
400)iA typ CR oscillation 455kHz 5.0V 

n n «* o «* o g N « in 

U C S 7 3 1 0 4 A / 0 2 A 
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Package Dimensions 
Unit: mm 
31I2-MFP24S 
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b. HALT mode 
Cunent 
Dissipation 

System clock 
generator 

Oscillation 
frequency 

Supply 
voltage 

8CH1A typ CR oscillation 455kHz 3.0V 
300jiA typ CR oscillation 455kHz 5.0V 

c. HOLD mode 

Leakage 
current 

Condition Oscillation 
frequency 

Supply 
voltage 

0.1 jiA typ When CR oscillation 
is at STOP mode 

455kHz 5.0V 

Specifications and information herein are subject to change without notice. 
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5) Port 
• Input pon (S pon, M pon) : 
• Input/Output port 

PO port, PI port 
P2 port 

2-port (8 pins) (Key scan input port] 
3-port (lOptns) 
2-port (8 pins) {Key scan output pon] 
1-port (2 pins) [Key scan expansion port] 

[LED direct drivable pon] 
6) Infrared remote control carrier generation circuit 

• Soft wart-control lable remote control carrier output ON/OFF. 
• Software-controllable carrier frequency and duty ratio. 

< 38kHz-1/3 duty, 38kHz-l/2 duty,57kHz-l/2 duty> 
(When fixed carrier signal is output, it is specified by mask option) -

• 1kHz to 200kHz infrared remote control transmission carrier frequency. 
(When carrier output is selected by timer at mask option, and when 455kHz CR oscillator is used] 

• Infrared carrier output-dedicated terminal buiU»in (CA terminal). 
• 108msec HALT-mode cancel signal output 

7) Timer 
• 16-bit software-controllable Timer 

Timer input clock: Ceramic (CR) oscillation frequency (455kHz) 
• 108msec HALT release request signal generation timer (Free running timer) 
• Watchdog timer (changed over between USED/UNUSED by mask option) 

8) Sub-routine stack level 
• 2 levels 

9) Oscillation circuit 
• Ceramic (CR) oscillation circuit: 455kHz (for System clock generation). Feedback resistor built-in. 

10) Standby function 
• HALT mode 

HALT mode used to reduce current 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 
(D) Apply H level input to S port pin or M port pio.(However, it is necessary to set S port or M port 
HOLD mode release permission flag beforehand.) 

11) Form of shipment 
• MFP-24S (LOmm pitch) and chip 

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

No.4144.2/16 
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The Application Development System Tor 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 LC573100 Series, always check before 
programming and debugging. 
LC573100:64x4 bits 
LC5797: 256x4 bits 

NOTE 2) Always keep the DPH value in mind when programming* Only DPH W to '3' may be used as the RAM 
address. 
If DPH other than '01 to 3' is used as RAM address when programming, SANYO will not be liable for any 
trouble caused, 

(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)] 

64 pin 
for LCD 

DCB-1A TB3730 EVA-4 20 
Do not cross or twist these cables. 

Development Support System Outline 

No.4144.3/16 
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(A) Block Diagram 
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DIE SPECIFICATIONS 
Chip size; 
Chip thickness: 
Pad size: 

Pad Layout 

3.51mm x 3.19mm 
480jim 
120|imx ]20|tm 

« ** * te te n m to w to 

Pad coordinate* 

MFP24S pin assignment 

pad Pin name X Y 
No. (Mm) Oun) 

17 1 Vw> 1465 1365 
18 2 CA 1155 1365 
19 3 P20 - 305 1365 
20 4 P21 -1485 1365 
2] 5 POO -1485 1110 
22 6 P01 -1485 870 
23 7 P02 -1485 565 
24 8 P03 -1485 325 

1 9 P10 -1485 20 
2 10 PI1 -1485 - 220 

3 )] P12 -1485 - 480 
4 12 P13 -1485 -1395 
5 13 SI - 410 -1395 

MFP24S pin assignment 

pad Pin naine X Y 
No. Qua) (pm) 

6 14 S2 360 -1395 
7 15 S3 560 -1395 
8 16 S4 760 -1395 
- 17 TEST 960 -1395 
- 18 TEST 1140 -1395 
9 19 Ml 1560 -1395 

10 20 M2 1560 - 905 
11 21 M3 1560 - 685 
12 22 M4 1560 - 445 
13 23 RES 1465 330 

14 24 v s 1465 570 
15 25 CF1 1465 755 
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 to mount on boards, contact SANYO for instructions, etc. 
• Chip substrate should be connected to V s or left open. 

No.4144.5/16 
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Pin Description 

MFP24S 
Pin No. 

Pin 
name 

Input/ 
Output Function description Option Reset status 

17 v D D - Supply voltage. See Fig 1. 

14 Vss - Ground See Fig 1. 

15 CF1 Input Used for system clock oscillation 
• 455kHz ceramic resonator is connected between 

CF1 and CF2 for oscillation. 
» Stops oscillation when receiving CR oscillation 

stop command. 

16 CF2 Output 

Used for system clock oscillation 
• 455kHz ceramic resonator is connected between 

CF1 and CF2 for oscillation. 
» Stops oscillation when receiving CR oscillation 

stop command. 

5 
6 
7 
8 

51 
52 
53 
54 

Input Input port S, 
• LSI system is reset by charging VDD to SI to 

S4 simultaneously. (Mask option) 
• Data is loaded in accumulator. 

0 )L ' l evd 
HOLDTr 
YES/NO 
(2) Reset by 
SI toS4. 

• Pull-down 
resistor ON 
• Reset 
signal 
ENABLE 

9 
10 
11 
12 

MI 
M2 
M3 
M4 

Input Input port M. 
Data loaded in accumulator 

V level 
HOLDTr 
YES/NO 

• Pull-down 
resistor ON 

21 
22 
23 
24 

POO 
P01 
P02 
P03 

Input/ 
Output 

Input/Output port 
• Data loaded in accumulator. 
• Output pin to output data from accumulator. 

(P-ch Open Drain Output) 

1 
2 
3 
4 

PIO 
Pl l 
P12 
P13 

Input/ 
Output 

Input/Output port 
• Data loaded in accumulator. 
* Output pin to output data from accumulator. 

(P-ch Open Drain Output) 
19 
20 

P20 
P21 

Input/ 
Output 

Input/Output port 
• Data loaded in accumulator. 
• Output pin to output data from accumulator. 

(P-ch Open Drain Output) 
• LED direct drivable pin 

18 CA Output Remote control carrier output 

* 

Fixed carrier 
output/ 
Carrier output 
by timer 

• At reset 
V level 
• At fixed 
carrier 
output 
38kHz-1/3 
duty 

13 KEf Input Reset input. Internal pull-up resistor. 

No.4I44-6/18 
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Supply connections 

• X i KEY MATRIX 

Fig, 1 Supply connections 

No.4144.7/16 
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Mask Option 
(1) Input port option 

Option Circuit Remarks 

V level Hold 
Tr selection Q 

\ ^ 
V level Hold Tr 

Next port switches over 
in sequence. 
• SI to S4, Ml to M4 

Input signal level 
Hold Tr selection 

• r level HoW 7V used. 
• r level Hold Tr not 

used. 

(2) Reset signal option by S pon 

Option Circuit Remarks 

Resetting LSI 
by S port 

O E S 

LSI system reset 

Selects signal for 
resetting LSI system by 
simultaneously charging 
'H' level to SI to S4. 
• Allow 
• Prohibit 

Sum power ON to reset 

(3) Carrier standard clock generation circuit option for remote control 

Option Circuit Remarks 

38/57kHz 

Timer 8 bit 
overflow 

Control register 4 Software-controllable 
earner frequency and 
duty. 
• Following carrier 

frequency and duty 
may be selected by 
setting control 
register 4. 
(1) 38kHz-1/3Duty 
(2) 38kHz-1/2Duty 
(3) 57kHz-1/2Duty 

Timer 8-bit overflow 
signal generates carrier 
signal for infrared 
remote control. 

HTn AtAA. tf/lft 
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(4) Watchdog timer circuit option 

Option Circuit Remarks 

Watchdog timer 
selection 15-stage divider 

circuit 
p 15 

Watchdog timer 15-stage divider 
circuit Watchdog timer 

S-R latch 

Initial clear 
Watchdog timer reset 
command r . 

Timing 

S 

U ! ; Mask option 

Watchdog 
"timer reset 
signal 

Watchdog timer 
used/unused selection 

A90«t9 

Specifications 
Absolute maximum rating 

Item Symbol Remarks Rating Unit 

Supply voltage range vD D -0.3 to +7.0 V Supply voltage range 
VDDJ -0.3 to VDD V 

Supply voltage range 

Vpp: -0.3 to VDD V 
Input voltage range Vis SltoS4t MltoM4f RES, P00toP03, P10toP13,P20, P 21, 

CF1 (POOto P03, P10toP13, P20, P21 are input mode) 
-0,3 toVpu-Kl.3 V 

Output voltage range Vour CA, P00toP03, P10toP13, P20, P21.CF2 
(P00 toP03, P10 toP13, P20, P2] are output mode) 

-0,3 to VDD+0,3 V 

Output current 
(Per 1 pin) 

loim CA (per 1 pin) 25 mA Output current 
(Per 1 pin) W n P00toP03, P10toP13 (per 1 pin) 500 liA 
Output current 
(Per 1 pin) 

W n P20fP21 (Perl pin) 10 mA 

Output current 
(Per 1 pin) 

1OUT4 Output pins other than listed above (per 1 pin) 500 \lA 
Total output current 
of all pins except CA, 

IALL All pins totaled (except for CA pin) 25 mA •X 

Operating temperature 
range 

T*a -30 to +70 «C 

Storage temperature 
range 

T-, -40 to+123 • c 

No.4144.9/16 
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Recommended operation range/ Ta • -30CC so +70°C, VSS«OV 

Item Symbol Conditions 
Specifications 

Unit Item Symbol Conditions min. typ. max. Unit 

Supply voltage VDD 2.3 6.0 V 
Input 'H' level voltage VIH! SI to S4, MI to M4, POO to 

P03, PlOto PI 3, P20.P21 
(PO, P], P2 ports are input 
mode) 

0.7VK, VDD V 

Input 'L' level voltage V|LI 

SI to S4, MI to M4, POO to 
P03, PlOto PI 3, P20.P21 
(PO, P], P2 ports are input 
mode) 

0 .3V r o V 

Input 'H* level voltage VjHJ RES 0.75VQO V 

Input level voltage V , u 

RES 

0 0.25V du V 

Operation frequency forc At CR oscillation, Fig. 2 380 455 500 kHz 

CFi CF2 CFi CF2 

CR 
HDh 

Ceo ^ ^ Ccd 

rh 

Fig. 2: CR Oscillation Circuit 

No.4l44-l0/l8 
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Electrical characteristks/Ta » -30°C to 470CCT V s s = OV 

hem Symbol Conditions 
Specifications 

Unit hem Symbol Conditions 
min. typ. max. 

Unit 

Input impedance RJNIA VDD=2.9V, V,L^.4V. 
SI to S4, Ml to M4 
'L' level Hold Tr, Fig. 3 

150 300 1000 kft Input impedance 

RINIB VDD=2.9V, V1L=0.4V, 
Slto S4,Ml to M4 
"L" level pull-down Tr, Fig. 3 

30 50 100 m 

Input impedance 

RJN2 Vddf2.9V.RES 10 300 kft 

Output level volume VOHI VDDrf.9V, 10H—450tiA, 
POO to P03, P10 to PI 3 

VDD-0.45 V 

Output off-leak current VKF19V, 
P00loP03, P10wP13 

V J R V S 1.0 JIA Output off-leak current 

IIOFFI 

VKF19V, 
P00loP03, P10wP13 VN-VBD -1.0 HA 

Output 'H' level voltage Vo«2 Vdd»2.9V, lorf—10mA, 
P20, P21 

VDD-U V 

Output off-leak current 
Output off-leak current 

J W Vdd=2.9V, 
P20, P21 

1.0 >iA Output off-leak current 
Output off-leak current 

J W I 

Vdd=2.9V, 
P20, P21 VK-VDD -1.0 JIA 

Output current (H) W VDD-3.0V,VOH=VDD-J5V, 
CA 

6 12 mA 

Output current (L) IOLI V ^ - O V , V ^ ^ V , CA 2 5 raA 
HALT-mode supply current IDDI VDD = 3.0V, 455kHz CR 

oscillation, 
Ccd =Ccg=150pF. Ta£500C, 
Fig. 5 

80 300 \LA 

Operating Current IDD2 Vdd=3.0V, 455«kHz CR 
oscillation, 
Ccd«Org-)50pF, Ta£50*C, 
Fig. 5 

150 500 MA 

• 

Supply leak current 1 ^LEAK1 VDD-3.0V Ta-25'C 0.2 1 HA 

Supply leak current 2 ILEAK^ 

VDD-3.0V 

Ta=50"C 1 5 J1A 

Oscillator start-up voltage Vsr Ccd»Ccg=15 
JS11RH» m N 

OpF, 
«ril1flttmn 

2.3 V 

Oscillator sustaining vohage Vsus Fig. 4 2.0 V 

Oscillator stan-up time 1 ST , Vro-2.3V, Ccd-Ccg-150pF, 
455Miz CR oscillation. 
Fig. 4 

30 msec 

Recommended Oscillators. 

Oscillator Manufacturer Part number Ccg Ccd 
455kHz ceramic 
oscillator 

Kyocere KRB-455BK/Y 150pF 150pF 455kHz ceramic 
oscillator Murata CSB455E 150pF 150pF 
455kHz ceramic 
oscillator 

Fuji Ceramics POE-455 350pF 150pF 

No.4144.11/16 
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Electrical characteristics/la = -30DC to +70°Ct V^ - OV 

Item Symbol Conditions 
Specification! 

Unit Item Symbol Conditions min. typ. max. Unit 

Input impedance RW1A Vdd-5-OV. Vil-0.4V, 
S l t o S 4 , M l t o M 4 
•L1 level Hold Tr, Fig. 3 

70 200 600 k n Input impedance 

RINIB VDti-5.0V,SlloS4,MHoM4 
'L' level pull-down TV, Fig. 3 

30 50 100 kti 

Input impedance 

V ^ . O V . E E ? 10 300 m 

Output 'H' level voltage VQHI Vk^5.0V, IOH—750mA. 
POO to P03, P10toP13 

Vro-0.75 V 

Output off-leak current IIOFFI VDO-5-OV. 
POOtoP03,P10ioP13 

Vf.«Vss 1.0 liA Output off-leak current 

IIOFFI 

VDO-5-OV. 
POOtoP03,P10ioP13 V^Vdo -1.0 J1A 

Output 'H' level voltage VOH2 Vj^S.OV, IOH - -10mA, 
P20, P21 

Vaj-05 V 

Output off-leak current 
Output ofT-leak current 

"IOFFI VUO-5.0V, 

P20, P21 
VN=VSS 1.0 UA Output off-leak current 

Output ofT-leak current IIOFFI 

VUO-5.0V, 

P20, P21 V ^ V B , , -1.0 J1A 
Output current (H) ICHI VD T I«5JOV,VO H»VD D -2 .5V, 

CA 
10 20 mA 

Output current (L) IOLI VDD=5.0V,VOL=0.9V.CA 2 5 mA 

HALT-mode supply current W V ^ - O V , 455kHz CR 
oscillation, 
Ccd-Ccg«150pF, 
Ta£50 B C,Fig .5 

300 400 HA 

Operating Current IDD^ V|jj"5.0V, 455kHz CR 
oscillation 
Ccd-Ccg«)50pF. 
TViSSO'C, Fig 5 

400 500 jiA 

Supply leak current 1 1LEAK1 V DO"5 .0V | T a » 2 5 E C 0.2 1 liA 

Supply leak current 2 ILEAK^ |Tt-50eC 1 5 \IA 

Oscillator stan-up voltage vC T Ccd-Ccg-J50pF, 
455kHz CR oscillation. 
Fig. 4 

2.3 V 

Oscillator sustaining voltage Vsus 

Ccd-Ccg-J50pF, 
455kHz CR oscillation. 
Fig. 4 2.0 V 

Oscillator start-up time 1 ST VDO-2.3V. Cod-Ccg-150pF. 
455kHz CR oscillation, 
F>g. 4 

30 msec 

D~rrV> 

V I 

w 

P̂ 'L1 level Hold Tr 
< Charged by program 

V level poll-down Tr^ 

Fig. 3: SI to S4, Ml to M4 input structure 

t n 

DUT 

vii 

eet 
-—Ih 
Ben 
—Hh 

Fig. 5: Supply current measuring circuit 

CM 
c rt 

DUT 

V|ft 

cei 
- H h 
Oc* 
— t h -

C C 0 

Fig. 4: Oscillator start-up voltage. Oscillator sustaining 
voltage, and Oscillator start -up time measuring 
circuit 

Now: CR S-PORT:M-PORT: tnpw fead Tr ii ON. 
RES terminal ha» rc*i«ior buih-in and i* OPEN. 
I/O-PORT if set at Output Mode and data i* If. 

No.4144.12/16 
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LC573100 Scries Instruction set 

The instruction set uses the following abbreviations 

AC: Accumulator 
ACn: Accumulator bit ft 
CF; Cany flag 
DP: Data pointer 
DPL: Data pointer low nibble 
DPH: Data pointer high nibble 
EDP: Data pointer save register 
EDPL: Data pointer save register low nibble 
EDPH: Data pointer save register high nibble 
SP: Strobe pointer 
TREG: Temporary register 
SCFn: Stan conditioning flag n 
CTLn: Control register n 
HEFrt: Hold enable flag n 
ROM: ROM data 
CFCF; Ceramic resonator oscillator control flag 
( ): Contents 
I ]: Contents 
v: Logical OR 
v: Logical ex elusive-OR 
A: LogicaJAND 
«-: Transfer direction, result 

symbols. 

M: Memory 
M(DP): Memory addressed by DP 
[M (DP)): Contents of memory addressed by DP 
PC: Program counter 
PCn: Program counter bit n 
PAGE: Page latch 
STSn: Status register n 
(STSn): Status register n content 
IP ( )]: Contents of port ( ) 
X: Immediate data 
Xn: Immediate data bit n 
PDF: Input pon pull-down flag 
SFR: Special function register 
(SFR): Contents of special function register 
CSTF: Chrono start flag 
SPC; Strobe pointer control bit 
CCF: Carrier output control flag 
( ): Complement of contents 
[ J: Complement of contents 
4m: Output from stage n of 15-stage divider 
WDT: Watchdog timer 

•The special function registers are abbreviated as follows. 
TCON : Timer control register 
TLOW : Timer/counter register low byte 
THIGH : Timer/counter register high byte 
CTL4 : Control register 4 
PO : Port 0 
PI : Port 1 
P2 : Port 2 

No.4144.3/16 
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LC573100 Series Instructions 

1 
Inatrvciton code 

t « J 
Fwdion description Status 

affected 
TAAT 0000 0001 AC, TRGE ROM 1 2 Com»rfKOMfl»MTCBp|(.ai*aMdty rc«to*low-«Mltifcvi 

iqMvftcoMB tf ACmd m n m batd ft ACa*7*KL 

MTR 000) 00 10 M(DP)TRBO 1 1 
Stares At comma of TREG memory krcaiksn panted to bv 
DP. 

ASRO oooi 1000 AC, 4-AC_,.AC, 4-0 1 1 Shifts (he coatemt of the AC rt|h* end aw 0 mho (he MSB. 

] ASR] 0001 1 001 AC^AC^.AC,*-) 1 1 Shifts (he corneals of (he AC rifN nd cmer 1 into (he MSB. 

1 ASLO 000] 10)0 AC, AC„,. AG^O 1 1 Shifts the contents of (he AC left aid miv 0 Imq the LSB. 

ASL1 0001 10)1 AC, — AC„r ACo«- 1 1 1 Shifts the contents of the AC fch and enter 1 into the LSB. 

INC 1001 1000 ACMtDPĵ MCDPHI 1 1 Memory M(t)P> contents knmt>md*httd loiW >0 AC and 
MCDPJ, 

DEC 1001 1 001 ACM(DP)«-M(DPH 1 1 Memory M(DP) conumi decremented >1. end M d to AC end 
M(DP). 

ADC 1000 0000 AC«-<ACHM{DrjbCF 1 1 AC memory M<DP)end CP content* an binary-added and (he 
result loaded to AC 

CF 

ADC* 1 000 1000 AC M(DP> - (ACMM(DP»+CF 1 1 AC memory M(DP) end CF contents are binary-added end ihe 
reaatik*dedtoAC.M(DPj. 

CF 

ADO X 1 001 0000 
XO^X. 

AC (ACHX4CF AC immediMe data end CF eomcau ere bmery-edded. and (he 
rceufc loaded u> AC 

CF 

SBC 1000 0001 AC <ACMM<DP)}*CF 1 1 AC memory M(DP) end CF ootMeau ere binary-evbinaed. and 
die mull loeded to AC. 

CF 

SBC* 1 000 1 001 AC M[DP> < ACh[M(DP)hCF 1 1 AC memory M(DF) and CF conteatt en Nnary-subtfactad. and 
die remit loaded » AC and M(DPV 

CF 

SBOX 1001 0001 AC (A0+3E+CF AC immediate date and CF eontemt are binary* subtracted end 
(he Ten* loaded » AC. 

CF 

ADD 1000 0010 AC«̂ (ACHM{DP)) 1 1 AC and memory MfDP) conm> « binary-added m*J Ac ivault 
loaded to AC 

CF 

1 ADD* 1000 10)0 AC M(DP)(ACHM(DP)I 1 1 AC end memory M(DP) contort* an binary-added end toe resuh 
loaded w AC and M(OP)> 

CF 

< ADOIX 100) 0010 
X^xx 

AC«-{A(>X 3 AC end fanmedtaae data contents art We«ry-addad mC the tewh 
loaded b AC 

CF 

SUB 1000 0011 1 1 AC end memory M(DP) contents an btDory-subtrnctod end die 
merit loaded (o AC 

CF 

SUB" 1000 1011 AC MOT) (ACHM(DP)] +1 1 1 AC end memory M(DP) oonaenti an binary*subcmcted and (he 
nmk loaded (o AC and MfDP). 

CF 

SUBIX 1001 001 1 
xpytx 

J AC «d bBmedfcw dea ooaum are Uneryetboacmd and (he 
reaafc loedad fei AC. 

CF 

ADN 1000 0)00 AC«-(ACMM(DP» ) 1 AC and mmoy M(DP) m a u m biaary-added and (hi reanh 
loaded (o AC 

ADM* 1000 1 100 AC M(DP)«- (ACHMOT)) ) 1 AC and memory M<DP)etmt«BU are Unary-added and the taauh 
loaded MAC end M(DP). 

ADN1 X 1 001 01 00 
X̂XPCA 

AC 4- (AO+X 2 AC end tamediate date contents ere tWry-edded and die 
reaahs loaded in AC 

AND 1000 0101 AC«-<ACWM{DP)) 1 AC end memory MfDP) contents era AN Dad end the muh 
loaded io AC. 

AND* LOQO 1101 ACMfDP)4-lAC>̂ M|(DP)] 1 1 AC end memory M'DP) content an ANDed and (he result 
loaded to AC and MiDP)-

AND1X 1001 0101 AC 4- <AC)AX AC end immediote da(a contents are ANDed and the result 
loaded to AC. 

1 
EOR 1000 0110 AC*-lAĈ lM(DPH 1 1 AC and memory MfDPl en exclusive ORed and the resuli 

loaded io AC 

5 EOR* 1000 m o AC. M(DP) <AĈ |M(DP>} 1 1 AC sod memory MfDP) ere eidwfve ORed. and the result 
loaded io AC end M(DP) 

HORIX 1001 o n o 
XXXX 

AC«-<ACl*X 2 AC and immediefe date ant etclanrv* ORed and Ihe mull 
loaded lo AC 

OR 1000 0111 AC«-tACMM(DP)| 1 1 AC end memory M(DP)ere ORed end ihe resuli loaded w AC 

OR' 1000 1 1 1 1 AC. MfDP)«- IACMM(DP)} 1 1 AC end memory McDP) ere ORed end ihe rr«ih loaded io AC 
end M(DP). 

ORIX 100 1 0 1 1 1 
X.X.XX 

,AC«- <AC*vX 2 > AC end immedieie due an ORed end ihe rc»uh loaded io AC. 
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I 
hunncilon code FMclion 

I m t 
Function description Siiuu 

"•I 
affected 

5DPL 0001 1 too DTL«-(AC) \ 1 AC contend loaded to DPL. 

5DPH 0001 MO} DPH«-<AC) 1 1 
AC comma loaded to DPH. 

LDPL MM M 01 AC«-fDPL> 1 1 
DPI eonMi loaded to AC 

LDPH 111! M 10 AC (DPH) 1 1 DPH coMcfw loeded to AC 

-
MDPLX 1011 xpcpcx DPL-X 1 1 lneneduie tee X loaded to DPL 

i It MDPHX MOO X^cxx DPH*-X 1 1 ImmedMtt <lni X leaded to DPH. 

i EDPL 0001 M 10 (DPL)̂ rEDPL) 1 1 DPI Mid EDPL conunu exchanfed. 

EDfH 000 1 1111 (DPH) \EDPH) 1 1 
DPH and EDPH content* exchanfed. 

1DPL 1 00 1 10 10 DPL«- (DPLHI 1 1 
GPL ceMems Incremented 

IDPH 1 00 1 1 1 00 DPH«- (DPHM 1 1 
DPH coaeou inmnuud 

DDPL 1 001 ion DPL«- fDPLH 1 1 DPL coMfiRU decremented-1. 

DDPH 1001 M 01 DPH - (DPHH 1 1 DPH conicmt decremented 
SSP 1010 1 MO SP«-(AO 1 1 AC tnmtm loaded to SP. 

LSP 1010 1010 AC«-<SP) 1 1 SPcontcmt loaded to AC 
MSPX ? no x ^ x SP«-X 1 1 Iromedfeit data X loadad to SP. 

ISP 1 001 M 10 SP«-(SPH) 1 1 SP content* inenmanied 4-1. 

DSP 1001 1111 1 1 SP ccmam* decremented -1, 

LHLT 1010 1011 AC «- (S132X STS 2 0 1 1 5TS3 wwmii loaded to AC and STS2 b nut 
SCF1 to 
sew 

LSOO 1010 MOO AC4-(mU5CP04-0 1 1 STSl MMcutt loaded to AC ndSCFDb react. 
sera 

CSP 0000 0100 CS7F«- 0 1 } CSTF met. 
CSTF 

» CST 0000 0101 CSTF ) 1 CSTF Mt 
CSTF 

f 
RC3 0000 01 10 HEFD+*0 1 HEFDrmilo btfbh Hafc mode rekace by overflow htxn the 

HEPO 

SC5 0000 oi n HEPO*- 1 
divider dfcitk. 
HEP0 aat eaabltoj overfkw from die divider circuit to reteaw 

HER) 

RCF MM 0000 CF«-0 t 
the Hall mode. 
CF RML 

CF 

SCF Mil 0001 CF *- 1 1 CFML 
CF 

LDA 1010 tool AC 4- [M(DP)1 Memory M(DP) comenu tnmfened to AC. 

i STA 1010 not M*DP) 4- (AC) 1 1 AC cotttcnu stored in memory M(DP1. 
b 

3 LDlX 00 1 1 AC*-X 1 1 immediate daia X loaded io AC. 
MY] X 00 1 0 XXXX, M(DP)«- X 1 1 Immediate data X loeded io memory MlDPi, 

No.414445MS 



LC573104A, 573102A 

i 
Mne-
monic 

Instruction code Function i to i 
Function description 

S u s u i 

affected 
H A L T 0000 0000 C P U operation halls 1 1 • Hahs C P U operation, H A L T mode is released under the 

following condition!. 
• H A L T mode is cancelled by the interaction of S I C X and S C 5 

command*. 

stcx 1 1 0 1 XjXAiXp C T L 2 < - X 1 1 x o - x 3 Operation H E F 1 to 

I 

* o H E F ) is set to enable release of H A L T mode by 
overflow signal from divider circuit following C F 
oscillation circuit. 

H E F 4 

6 X ) H E F 2 is i d enabling signal rise at inpui pon S lo 
release H A L T mode. 

X j H E F 3 is set enabling signal rise at input pon M to 
release H A L T mode. 

X j H E F 4 is set enabling 1 / 1 0 second pulse to release 
H A L T 

N O P m i m i No operation 1 1 No operation 

I P S j o i o m i A C « - F P ( S ) 3 1 ) Input data at input port S loaded to A C . 

1 P M 1 0 ) 0 1000 A C H P C M ) ! 1 1 Input data ai input port M loaded to A C . 

S P D R X n n o iX jXo P D F 4 - X 1 1 Pull-down resteer M O S - T r ai corresponding input pon turned 
O N / O F F 

P D F 

Bit content Operation 
X o - o S-TerminsJ P u l l down T r O F F 

X o - J STerminaJ Pul l down T r O N 
X j - 0 M-Terminal Pul l down T r O F F 
X j . ) M-Termina] Pul l down T r O N 

O U T n i l n o o ()) C n m b e M c d w h e t S P C 
- O A S F - O H t o C H E & F H . 

I I Cannot be used. (Causes error when O U T it executed m S P C • 
0 4 S P - C H t o C H , E H , F H . ) 

i 
(2) When S P • 0 A S P - D 

CTL34—(AC) 
A C comer its transferred to C T 1 A C F C F 

C C F 

f 
<3)Whea S P C - 1 

S F R M A C ) 
A C c o o t a its transferred to special function register S F R . 

T W R T 0000 0 0 1 0 (1) C m * be wed wh® SPC 
• O A S P - w i o a i E a n i 

J 1 Cannot be used. (Canaes ejror when T W K T i t eaoexod *t S P C • 
0 A S P - GH10 C H , EH* F i t ) 

(2)When S P C - 0 A S P « D 
C T U « ~ R O M 

High-order 4 H U data of R O M , o r current page, addressed b y 
P C w h o * low-order % bits arc replaced by A C and M ( D P 1 
contents, b transferred l o C T L 3 , 

C F C F 
C C F 

(3) When S P C > 1 
S F R 4 - R O M 

> 

High-order 4 bits or 6 b i t i d m of R O M . c n the current page, 
addressed by P C whose low-order ft b i u e n replaced by A C and 
M ( D P ) con l e n u Is trantferred to special function register S F R . 

I N 000) 0 1 ) ) (1) CamwbewcdsiSFC 
« 0 A S P - 0 H t o C H , E H , F H . 

1 ) Cannot be used. (Causes error when I N U executed at S P C " O A 
S P - O H t o C H . E H , F H J 

J When S P C « 0 & S P * D 
A C + - ( S T S 3 ) 

S T S 3 contents transferred to A C . 

(3)When S P C • ) 
AC«-<SFR) 

Special function register S F R contents transferred to A C 
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I 
Mne-
monic Instruction code Function £ « % Funct ion description 

Status 

aflecte 
J M P X 0000 1X^X9X1 

htyfo XJX^XJXO 
(PC 10- PCQ)<-X|O - X g 2 2 Loads data specified b y XJQ- XQ IO PC and j u m p s 

uncoodibonaliy. 

BABOX 0 1 0 0 1X^X9X1 
X)X :X]Xo 

)f A C o - 1 1 ben 
(PC I 0-PCOH-XJO^ 

2 W h e n A C bi i 0 is T , data specif ied by X l 0 - X < , i s l o i d e d to P C 
and j u m p t A l V , P C is incremented + 2 . 

BABI X 0 1 0 1 1X^X9X1 I f A C , - ] then 
(PC 10- PCOH-X10-XO 

2 2 W h e n A C b i l ] is T, dele specified b y X| 0~ XQ is loaded i o P C 
and jump*. At XT, P C is incremented 

B A B 2 X 0 1 1 0 I X I ^ I f A C j - J then 
( P C i o - P C o ^ - X j o - X f l 

2 2 W h e n A C b i l 2 is T . data specif ied b y X l 0 ~ X g i s loaded to P C 
and j u m p s . At *0\ P C is incremented + 2 . 

B A B 3 X 0 ) 1 ) I X n & X t 
W A xoip i jXo 

Jf A C j « ] then 
( P C I O - P C O ^ X J O - X Q 

2 2 W h e n A C bi i 3 is T, data specified b y X | Q - XQ is loaded to P C 
and jumpft. At V , P C is incremented + 1 . 

B A Z X 0 1 0 0 OXTYXPXJ; 
X7X4X5X4 XJXIXJXFL 

I f A « ) i h e * 
( P C , o - P C o > ^ X 1 C ) - X o 

2 2 W h e n A C is t f , data specified b y X | Q - XQ i f loaded to P C and 
jump*. W h e n A C is not U , P C is incremented > 2 . 

1 B A N Z X 0 1 0 1 0X10X9X1 )f A O O t h e n 
( P C J O - P Q } > * - X I Q - XQ 

2 2 W h e n A C is not V . data specified by X 1 0 - XQ is loaded in P C 
and j u m p s . W h e n - A C is X)\ P C is incremented + 2 . 

I B C N H X o n o OXK^I 
X7XPC5X4 X j X ^ X o 

I f C M then 
( p c , 0 - P C O ^ x 1 0 - x < ) 

2 2 W h e n C F is XT, data specif ied b y XJ<J - XQ i s loaded to 
P C and jumps. W h e n C F i s T, P C is incremented + 2 . 

B C H X o n i 
X7X4X3X4 XjXO(,Xo 

J f C F - 1 then 2 2 W h e n C F i s T, data specified b y X 1 0 - XQ i s loaded to P C and 
j u m p s . W h e n C F i s tf, P C is incremented 

P A C E 0001 0001 P A G E « - [ M { D P ) | 1 1 Memory M ( D P ) contents loaded to P A C E latch. 

J M P * 0001 0000 P C JO — P C Q ^ M P A G E ) 
PC^W PCMMAO 
P C Q B - P C O Q H M < D P ) ] 

1 ] Uncondit ional ly j u m p s to page specif ied b y PACE and address 
whose low-order 8 bits arc specified b y contents of AC and 
memory M(DP)> 

R O M O 1 1 0 0 1000 
0 0 ) 0 0000 

P C „ 4 - o 2 2 Select R O M hank 0. 

R O M ) 1 1 0 0 1 0 0 0 
0 0 1 0 0 0 0 1 P C l l < - l 2 2 Select R O M hank 1 . 

J S R X 1 0 1 0 OX10X9X1 
X7X4X3X4 XJXJXJXQ 

S T A C K « - < P C h 2 
(PCJO - P C 0 > - X I 0 - X 0 

2 2 Current F C + 2 c o m ems are saved i n S T A C K , data specif ied by 
X ] 0 ^ X ^ It loaded to P C and sub-routine is cal led. 

R T S 000) 0 0 1 1 P C M S T A C K ) 1 1 Returns P C content* saved m S T A C K to P C and returns from 
sub-romine. 

i 

S P C 0 n o o 1 0 0 1 
0 0 1 0 0000 

S P O - O 2 2 R « e t t strobe pointer control b h ( S P C ) to Xf. SPC 

1 
g 

S P C 1 n o o t o o l 
0 0 ) 0 0001 

S P C < - 1 2 2 Sett suobe pointer control bit ( S P C ) to T . SPC 

z C S E C 1 ) 1 1 1 0 1 1 • U 1 ) Resets high-order 4 bits o f d i v i d e r circuit. s e w 
S C N 

R W D T m i l o o ) ( W D 7 > — 0 1 ) R e s e u Watchdog T i m e r counter. 
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LC573100 Series Instructions Map 

\ Lcwer 
0 1 2 3 4 5 6 7 8 9 A B C D E F 

0 HALT TAAT TWRT - CSP CST RC5 S05 X£Xx I S I 
1 JMP* PACE MTR RTS - - - IN A5R0 ASRL ASLO ASL1 SDPL SDPH EDPL EDPH 

2 MVJX 

3 LD1 X 

4 

5 
yy. x • x • x*x« x •>: * y.\ y.:XyX y. yx y 

6 
•: y x« y. *> x" x": * x« x •x« :%•> x •; • x •; * £ x" x:' x x x' • 'x"x • x: x' ; 

7 

8 ADC SBC ADD SUB ADN AND EOR OR ADC* SBC* ADD* SUB* ADN* AND* EOR* OR* 

9 :A6&; m V.V.Vi Wi v.;,;,;.;, s .VtViV 
INC DEC IDPL DDPL IDPH DDPH ISP DSP 

A l l l l l l I S l l l l l l l 1PM LDA LSP LHLT L500 STA SSP IPS 

B MDPLX 

C MDPHX - ;SPCX: -

D S1CX 

E MSPX 

F RCF SCF MOP NOP SPDRX - RWDT - Off OUT LDPL LDPH NOP 

xxxJ Byte-1 Cycle instruction ROMX: ROMQ instnjction(C820H), 
R0M1 instruction (C821HJ 

[ ^ i : ] Byte-2 Cycle instruction SPCX: SPCO instruction (C920H), 
SPC1 instruction (C921H) 

XXX Byte-2 Cyclc instruction 

Informat ion ( including circuit d iagrams and 
circuit parameter*) herein is for example only; it is 
not guaranteed for volume prod union). SANYO 
bcl ievei ; i n f o r m a t i o n here in is accura te and 
reliable, but not guarantees are made or implied 
r e g a r d i n g its use or any i n f r i n g e m e n t s of 
intellectual property rights or other rights of third 
parties. 
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