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FOREWORD 
S ince the release of the PC-1500 on market. we have had great 

rnnnbcr of questions from users regarding the machine language 
o f the PC-I 51Xl. 
To meet with such demand from a rdent users, we arc now 

sending this text for study of the machine la nguage of the Sharp's 

original design L!-15801 Microprocessor and LH581 I Peripheral 

Control LSI in concern with the PC- 1500 system. Because the 

text is ed ited on the basis of user quest ions. it may not suppo11 

quality as a guidebook. In such a n event. you are suggested to 

ma ke reference to microprocessor guidebooks published on 

market. in addition to this text. 

Vour opinions and questions are welcome through our products 

dist ributor. 

No·rE: Machine language r rogra1n, \Vh icQ1 conl f()IS hard\van: dirCCL}y, 
gives )'() \J 11l ()fC va ri()lfS functio ns than llASI(~ prograrns. 1-Jo,vevcr. you 
should check your 111(lchinc languag<.: pr<1gran1 <.:nough to rnakc n<> crrc.>r 
before execut ing it bc<.<lusc single 'vrong ikey o peration rna.y upset the 
progra1n or occasionally rnakc the rnachiru:: break dO\\'rl. 
Sharp C'orpora1ion assumes no l iabili1y or responsibi l i1y or any k ind 
arising from the use of programs or program materials or any pan 
1 hereof. 

SPECIAL NOTICE TO PC-1500A CUSTOMERS 

Because rhc P(: .. 1500/'.\ provides rno1·c R/\ M than the PC-1 500. son1c of the 
dcsc1·ip1ions of the CH IP SELECT SIGJ\AL. MEMORY MAI'. and 40· 
Pl)'; CONNEc·ro R (for 111cnH>ry 1nodulcs) require 1nodilicatio1lS 10 suit 
the PC-ISOOA. 
1\ SlU11rnary of 1 he differences bet\\·cen the P('. J 500A and thl' pc._· 1500 is 
given in the <:td<lcndurn on the pag.;.· 16J. 
·rake notice of these differ<.·nces \\•hen u:-.ill!; nlachinc la.oguagc. 
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1. Machine language 

2 

There are many program languages for each purpose. PC-1 500. for example. is 
designed to carry out both BASIC and machine language. BASIC is easy to use. 
however. execution speed is slow. On the other hand. machine language is 

difficult to understand but execution speed is fast. 

Usually. machine language program would be written with the assemble 
language. which consists of mnemonic codes. and then the assemble language 
will be translated into machine language. 

[EXAMPLE] DISPLAY REVERSE PROGRAM 

I. f>rcpan: thi: progranl ,,·ith asscn1hle J;,ngtu1~.: consisting of nlncinonic codc::i.. 

LOI UH.78H l i . f fi · b ffi dd 
LOI Ul..4 DH I prepare or:1"1gnmcn1 o the 1n.1 d"pla ) u er a ress. 

DEC UH advance the adclr<-,,, 

LDA U ta ke data in the accumulator 
EA i FFH ta ke lhc C<Hn (llc111cnt 

STA u return datu i111 0 n1c111ory 

LOP 06H 

CPI Ull .77 1-1 ma kc the loop 

BCS OEH 
RT:'< return to B1\ SIC 

2. T ran~latc the abo,·e progr.lrn into 111achine language. 1 he a!'>.qon1blcr 1r:tn~latc~ the 
as:i.cn1blc lanl:!uag:c into 1he n1achinc l;tnguagc aul<lrnatic-dlly according tt> thl' li~t. 

1-1 <>\\l'\cr. a l)hor1 prograrn can he 1ransla1cd n1a nually. (hand ;1~~c111blc) 

·rhe abo,·c pro£ran1 c"n be tran~k1Lcd a:-. follo,,11;: 

6X 78 6/\ 41) FO 62 25 l.ll) 
FF 2E 88 0(1 6(' 77 93 OE 

9A 
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3. After the completion of the machine language program. write it in l'C-1500 by using 

POK E instruction. And execute the program together with BASIC by CALI . 

instruction. 

Execute the following program. Y-011 can ru"n the BASIC program with [filJ ® and the 

machine language program \\ith I '.JF l (Bl. Di.play reverse in machine language program 
i, faster than that of BASIC. You would know how functional the machine L~nguagc 

program is. 

EX. Write the following program after executing NEW &4100 C@ . 

10 "A" WAI T 0 
20 PRINT" sho r e oocke t c omou 1er " 
30 FOR A-0 TO 155 
40 GCURSOR A 
~ GPRI NT 255- PO ! NT A 
flJ NEXT A 
70 GOTO 30 
80 END 

100 "B" WA 11 0 
IW PRINT •• shar o oocket comou 1er 11 

120 POKE St-0C5 ·&68 •&? 8 •&6A •&4D• 
&F0 •&62 · &25 •&6D •&FF · &2E •&88 · &06 

130 POKE &400 1 · &6C · &?? · &93 · &OE· &9A 
140 CALL &40 C5 

l:'Q WA I T 2 0:PRI NT : GOTO 14 0 
160 END 

111is manual is d i,idcd into three major section•: description of LSI (pp. 5-84: l.11 5~01 
Microprocessor & 1.H 58 1011.H581 I 110 port controller). l'C· 1500 hardware description 

(pp. 85- 109). a nd PC- 1500 software description (pp. 11 1- 141). 
If you wm1l to know about l'C'-1500 ~)'Stem lirst. read from p. 86. 

3 
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LH5801 Microprocessor 
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2-1. Outline of LH5801 

6 

The L.H580 I Microprocessor is " CMOS static 8-bit microprocessor that features low 

po,ver dissipation pcrforrnancc inherent 10 CivlOS l .. SJ and hu·ge capacity data 
processing. '.\lot <1nly that. it enable~ to to configure a variety of sys.tcn1s \Vith .a fc\v 

additional chips because such as the LCD back plate signa l generator. input port. e.xtcrna l 

latch clock. and timer a re built in the 1.H5801. 

Features of the LH5801 
<D 8-biit parallel darn processing 

CD Direct 11cccssing of I 28K b,·tcs 

(j) Us<:: of a 6-bytc general purpose register. in addition to the accum.ul:uor. allows to 

con·1prise three pairs of 2~hyte date pointers. 

(•) 9-bit timer ca pability 

0 Three kinds of interrupts 

• Non-maskable interrupt 

• Maskablc interrupt 

• ·rirncr interrupt 
© 82 instruction set 
0) WAIT function (memory access control possible) 

© Clock P<b for input pon (8-bit) a nd external latch 

CD Memory b<1ck up function (BFJ. BFO) 

@ LCD back plate signal control 

@ External crystal connection for clock gl~ncration 

@ )~ed ucing prograrn steps by n1eans of 28-kind ~inglt step vector sul>routine jurnp 
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2-2. Internal Structure 

2-2-1. Block diagram 
Fig. 1-1 Block diagram of LH5801 

VGG 
'ICC 
vss 

s 

T A 

D 
XLO Xll 

!n:;t;uclKin ~~oooe~ 
& (:Pl) (;(lnltOI 

tP0S 'NAil HA NY.I Ml 

Clock, !1: !(:1111p t 

C~'l trul con11ol 

T1rne1 
(;(l!i lJ(,11 

PO.,..,X:t 

$UPI>¥ 
00ti:rl)l 

Pu Pv 01.sP I 

0;>( BAK !~RQ atst r 0 -0 Rt \\• M(OM£10f0 Sfl 00-01 INO-tN7 PU PV UISP 

Fig. 1-2 Internal register & flipflops 

PH 'I PL 'I P: Pr~ram counter 

VA 
VO 
VM 

VDIS 

SL • S: Stack pointer 
Carr; a11d bouov; 

(by«> to byte) 

XH 

YH 

I UH 

•1 XL 
8 Xr~gf Da1a pointc-f. 

8 YL 8 Yreg : or 
8 ~Ur~g H<~n<nal purpos~:e. regisier 

A •J A: Accumula:tor 

TM 'I T 1.1: Tin,e1 

Cl PU l 
: Ger.oral purpose flipflop 

I_] Pl/ 

j 1) OISP: LCO oa/off coo110! 
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- · Z: Zero 

'---- V: Overf.Jo"v 

- H: Care;· 
(d1g1l 10 dip,it) 

7 



8 

All and more about Sharp PC-1500 at http://www.PC-1500. info 

2-2-2. Internal registers 

Symbol Name Bit size ocsc1iptlon 
p Progra rn C<ninter 16 Indicates the address next to the ;)(!dress the CPU 

is no\•1 in execution II will be incremen1ed by " 1-
'..'Jhen tho next instruclion is 1e1c::ho<f. 

s s~ack 16 lndica1cs the stack address. 
poirnc' 

A Accv mulatoc s Used tor retention of c p.eralional <esull or for d ata 
!rans.fe r •vilh the ex1c rna1 mcrnofy. 

Xrcg 
XL 8 XL. XH. YL .YH.Ul. UH compris-e ind ependen; 8· 

XH 8 bit registers. 
Also. used as 1&.bit data poin;ers. x rcg. Yrcg. and 

YL I 8 Urcg . ..... hen used in a pair. 
Yreg 

YH 
Oeta register 

8 

UL 8 
Ureg 

UH 8 

TM Ti mer coun1cr 9 v.1hen ' 'O., is set to !he TM. it steps the counler 
ac~1on. Whcr' an;•th1n g Olhcr lh an "O .. is SCI. 1; 
puts the counter into ac?ion. When the TM lu~ns 
full o f .. 1·· ·11ith ti'~ in1euupt enable s ig n<)l IE on. 
CPU executes an 1ntcrtup1 processing. 

PU 1 Genefal Pt•rpose flip -Hep. 

PV 1 

D ISP 1 LCO oo/ olf co1nro1. 

T S1;;.1os re~1istet 8 LO\v otdef 5 bits fOpfesan1 one of f1\'C status o f 
o peta11o nal result 

2-2-3. Status flags 
S1atus flag~. C. \' . f~. Z. 11'·: a rc c<u1taincd in the 8-bit status register. In general . tlag.'\(Hhcr 
than IE change their scatc after the execution of arit h£netical instructio n. 

Status register T = [ 0 ' 0 I 0 H I V Z j 1 E C I 

(i) Ca:rry flag c 
Cat"ry flag C is set \vhcn there is <' carry fron1 t l1i: MS ll and rcst.:t \vhr,;11 there is n<> carry. 
~:o .. SlJBTR.t\Cl', the nag is :set \VhCn there is no borrO\V or rl'f\Ct \Vht n there is. 

<D Ha If carry flag H 
Half carry llag H is set when there is a carry from the bi t posit ion "3" (digit-to-digit 

car.ry) and reset \vhcn there is no cal'ry. 

<D Zero flag Z 
Zero nag z is sr:t \Vhcn the ()per'at ional l'C'Sllh is 7Cl'O anti reset \\-'hen n<H . 

© Overflow flag V 
Overnow nag V is set or reset depending on the operational result of .. C6<:bCT: where. 

the carry from the bit posi tion 6 of a single byte data is assumed to b~ C6 and thc carr~· 

from the bit position 7 to be C7. 

Single byte data 

87 9695 94 9382 8 1 BO 
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2-2-4. CPU pin description 

~ :::~ ~ = e C O t--. l MN -U OOO OOO~c~z o88 3ooo8 
Z<<<<<<<><C<<<<<<<< 

R/ l'I 
~-E~~~~~GG47•e«CG 41 ~B 

~ . 07 
p4, 59 37 06 
PV 60 36 05 
PU 61 3S 04 
4, os 62 34 03 
XLO 63 33 02 
XLI 64 32 01 
V'°AIT 65 31 DO 
IN7 66 LH5801 30 MEO 
ING 67 29 MEI 
INS 68 (TOP VIEW) 28 OD 
IN4 69 27 HO 
IN3 70 26 Hl 
IN2 71 25 H2 
INl 72 24 H3 
11\'I) 73 23 H4 
NC 74 22 HS 
NC 75 21 H6 
NC 76 20 H7 

1 2 3 4 s 6 7 8 9 10111213 14 15 1617 18 19 
.... w 
(/) o oou.. :s::u c ~ -
w O m~o~&cuo~OC~~ - 1~cm 
~z mm> m om>>>>>>Z~zzo 

0 XLO, XL1 
These arc external Cr)'Stal cormcc1ion pins. X 1.0 is the input pin and XLI is the output 

pin. Clock freq uency is divided by two inside the C P U. When the 2.6M H7. crystal is 

connecttd. the CP U o~ra1es 1111dcr I .3M Hz of internal machine cycle. 

(j) ADO- AD15 

Address bus. Outputs from these pins arc 3-srnte (three om put states of high. low and 

high impedance) and go high impedance with BRQ (Bus RcQucst). Bas ica lly. MK 

bytes of 1ncrnory area i:s ~upportcd r(>r d irect accc~:sing, hut it is nladc possible to access 

even I 28K area of memory are a when MEO a nd ME I are used. 

(i) 00- 07 
l~idirectional data bus \Vhich i:s used co 'vrite or data to/ front the external n1cn1o ry. 

©MEO, ME1 
Mcrno.-y enable signals. As memory area of 64K bytes is accessed by M EO and another 

64K bytes by M E I. it permits direct access of memory area of 128K bytes in total. 

S ince f\1 EO is used fol' inst ruction fetch and stack operation. accessing by n1cans o.fthc 

progra1l1 C<ltirtter J"> and stack p<>inter S is lin1itcd t<> a n)axinttHtl of 64K bytes. 

As for darn accessing. both memory areas covered by M EOand M El can be controlled 

by a CPU instruction . 

9 
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® 4>0$ 

Through th is line can be supplied the clock 10 an external system since 1he clock in the 
same ph;,sc as the CPU internal basic clock is on this line. Conncccio n of the 2.6M H1 

crystal oscillator lo XLO and XLI will supply ihc clock of l.JMHz. 

©RIW 
Me1nory \Vrite sigrHtl. ./\ lo\v on this line causes the Cl>U tc> send data on Lhe data bus. 

Q) OD 
Ompul disable signal. A high on this line causes the C PU IO prohihi1 data ou1put 10 the 

external device. It is used in \Vriting data ro the mernory. 

4>0S 

AOO 
AD15 

I 

~AEOof~ 
ME1 I 

OD~--' '-------~-__,/ 

' .~----
' I 

'<.___ 
00-07' ...... ----~< MEMORY OATA D >---- < CPlJ DATA )>-----

' ~----~.--' 

k4cmo1y <cad c·;cle MenlOI'; ·1•ote eye~ 

©RESET 
C PU reset input. High stale or this signal 1·cscts the CPU and the con1cn1s of 1hc 

address FFFEH is sci IO the register PH ;ind the contents of the address FFFFM lo the 
rcgisier PL. When ii !urns from high to low level. it siarts program execut ion from the 

address or !he program counter. 

CD NMI 
Non1-maskablc in1crrup1 input. High stale of this signa l causes in1crmp1 10 the CPU. to 
\vhich the CPlJ unconditionaJJy responds and starts the interrupt processing routine of 

which high order byte address is represented by 1hc address FFFC H and low order 

byre address by FFFDH. 
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@ Ml 
Maska bh! intcnupt input. When the interrupt enable nag IE is active.a high on the pin 

Ml requests interrupt. to which the CPU starts 10 execute the interrupt processing 
routine whos.: high order byte address is represented by the address FFF8 H and low 

order byte addrcs' by FFF9 H. 

How instruction execution address is determined against the reset and interrupt 

input 

EJttCfn.itl memory 

Addiess 

EOOOH 

E171H 

E22BH 

C22Cll 

fff8H 

9 

A 

8 

c 
D 

E 

FFFFH 

~ 

~ 

i...-:--.. 

ElH 

71H 

(2H 

2CH 

E2H 

20!1 

lOH 

OOH 

v--· 

1--

l r 
I r 

I 
I 
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-

-

-.. 

Start address 
by RESET onp.;t 

St:'l.r l add•C-SS 
by Ml 1npv1 

S1art nddress 
by NMI input 

Start address 
by timer 1ntetrupt 
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@ BRO 
Bus r<:q ucst :;ignal. 

@ BAK 
flus request ackowlcdgc signal. When BRQ goes high. the CPU issues a high level of 
sign.al on BAK in response to it. The CPU keeps address bus (ADO- ADl5). data bus 
(00.-07). MEO. ME I. R/ W. and OD high impedance when BAK is in high level. 

@ OPF 
Operation C«><.le fetch signal \\lhich is sent out \vhen CPlJ fetches operation C<><ic 

(insll'uction code). 

0 l'F is issued on ly when opera1 ion code is fowhcd n nd will not be issued in fcwhi ng 
address data. in1media1e data. and second by1e of the \\VO-step instruction. 

4>0 $ 

A~Aot s _ ____ ~X~--------~L 

MEO 

OPF 

@ INO-IN7 

-,---------. 
I I 

~-~-~ 

- Lasi 
I Cyeie 

_ ,,_ __ Operation cooe _ _ __, 
toteh 

Input port through \Vhich the C l)\J n:c-:ivts 8-hi1 data int<) the accun1u lator . . ;\s internal 

pull up resistor is used . the CPU assumes it to be high level when n.ol connected. 
@ p<P 

External latch clock. With high level of this clock. the contents of lite <1ccumulator is 
sent on the data bus. Addi tion of IC will comprise an outpu l port. 
REFERENCE: ATP instruction. 

@PU, PV 
Thc:sc arc CPU internal nipflo1> outputs. PU and PV arc furnished wilh sel and reset 
ins1ruci ions. 
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@ WAIT 

CJ>U wait signal. A high on this line stops the clock '1> so that the CPU halts it> 

operation. 1\s soon "' WA IT turns lo", the Cl'U rcM1mcs the operation. 

Rt1sic CIOCk 4>0$ / \'-_ __,/ \'--___,/ \'--__,/ \'--___,/ \ 
Clock 

~ I \~--'I \._ _ _____ .....JI \ 

\ 'lAIT 

'-----------------------------~-~ 
NOTE. WA is th~ Jlipllopdedi<:aled to WAIT. by which the WAIT input is received a1 the talhng 

edge or the ctock 4>0$ Because the CPU operating clock 4> stops when WA is hogh. 11 
makes the CPU

0 

stoppe<j. consequently. 

@ HO- H7 
I.CD backphllc sign;il outpuc. As the liquid crys tal tfaplay (lCf>l is d ri,cn by 
ba ckplate signals and scg1ncnt signa1s. the ( ' l>U controls the backplate sign;,ds. 

@ VA, VB, VM, VDIS 

I .CD backplate power s11 pply inp111s. 
@ HIN 

Input signal 10 the counter from which t ltc LCD backplalc signal;, M0- 117 arc 

generated. 1'om1all} . connected 10 pin llA or the CPU. 

@ HA 
CPU internal divider output pin. It is used for the ba;ic clock tha t drive, the LCD that 

ctl nncctcd \Yich t l l!\1 a nd the s.cgn1tnt signal gcncrating l .SJ. 

@ DISP 

l .('f) on/ off control l\ignal output \vhich ca1l be set or reset by n1cans <lf instruct ion. 
@ BFO, BFI 

BF nipOop output ( llFO) and input ( BFI). The HI' OipOop is rc"Sct bi• the OFF 

instruction from the CPU. and "ill be set when the input 13FI is turned to high level. 

ll FO is in low level when the BF OipOop is set and in high level when R'.SCI. 

As VGG is power supply to the BF OipOop. the conlent' or the OipOop are retained as 

lo11g as VGG is in supply. 

Norrnally. it is u~cd for rncn1ory backup systcn1. 
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2-3. Functions 

14 

2-3-1. Timer 
The tinttcr is a 9-bit polynorninal counter. ·rhc counter value can be set by the AMO or 
AM I instruction of the C PU. Shown in .. POLI NOMINAI. CO UN'rE R .. is the list o f 

hcxadccin1al data of counter \vith dccin1al count nurnbcr. 
TI1e ti1ner operates continuously at alJ tirncs. \\ihcn the counter va lue reaches 11=-i-:H. it 
issues interrupt request to the CPU. If IE (lntcnupt Enable) flag is active at that poim. the 
Cl)U j un1ps to the tin1cr interrupt processing routine \vhosc high order byte address is 
represe nted by the contents of the address F FFAH a nd low order by1c address by the 

contents of the address FFFl3H. TI1c timer has 10 be set to OOOH whe n it is not used. 

Since it counts in synchroni1;·11 ion \Vith the clock <l>F. each one cycle or <J> F incr~ntcnts the 
counter one step. 

L. __ D_iv_id_,e_r _ _,I - <I> F 

\Vhen chc 4rvtH z crystal oscillator is in connection. the tin1er is incren1ented at C(lch 
32µ scc. because <PF is 3 I .25k Hz. 
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"POLINOMINAL COUNTER" 
COUNT 
NUMBER 

DATA OF COUNT DATA OF COUNT DATA OF COUNT DATA OF I COUNT DATA OF 
COUNTER NUMBER COUNTER NUMBER COUNTER NUMBER COUNTER NUMBER COUNTER 

511 
510 

509 
508 
50/ 
506 
505 
504 
503 
502 
501 
500 
499 

498 
491 
496 
495 
494 
493 
492 
491 
490 
489 
488 
487 
486 
485 
484 
483 
482 
481 

480 
1,79 
478 
477 
476 

475 
414 
473 

472 
471 

470 
469 
468 
467 
466 
465 
464 
463 

462 
461 

460 

1 ff 459 
OFF 458 

07r 457 
03F 456 

OIF 455 
OOF 454 
107 453 
183 452 
l Cl 451 
I EO 450 
OFO 449 
178 448 

lBC 447 

1 DE 446 
1 EF 445 

1 F7 444 

OF8 443 

070 442 
03[ 441 
11 F 440 
08F 439 
147 438 
1 A3 437 

101 435 
OE8 435 

074 434 
13A 433 
190 432 

OCE 431 
067 430 
133 429 

099 428 

04C 427 
026 426 

013 425 
009 424 

104 423 

082 422 
041 421 

120 420 
000 419 
148 418 
OM 417 

052 416 

129 415 
194 414 

lCA 413 

OE5 412 
172 411 
1 B9 410 

ODC 409 
16E 408 

OB7 407 IAB 355 
058 4()6 105 354 
020 405 OEA 353 

116 404 075 352 
188 '103 OJA 351 
l CS 402 110 350 
1 E2 401 08E 349 
OFl 400 047 348 
078 399 123 347 

13C 398 191 346 
19[ 397 oca 345 
l CF 396 064 344 

1 E7 395 032 343 
1 F3 394 119 342 
OF9 393 oac 341 
OIC 392 046 340 

13E 391 023 339 
19f 390 111 338 
OCF 389 088 337 
167 388 044 336 
183 387 022 335 
009 386 011 334 

06C 385 008 333 
035 384 004 332 
118 383 002 331 
080 382 001 330 
146 381 100 329 

0A3 380 080 328 
151 379 040 327 
OAS 378 020 326 
054 377 010 325 
12A 376 108 324 

095 375 084 323 
04A 374 042 322 

025 373 021 321 

112 372 110 320 
189 311 188 319 

IC4 370 OC4 318 
OE2 369 062 317 
071 368 031 316 

038 367 018 315 
11 c 366 lOC 31 4 
18l 36S 086 313 
OC7 364 043 312 
163 363 121 311 

181 362 190 310 
008 361 IC8 309 
16C 360 OE4 308 
086 359 072 307 
153 358 139 306 

OAD 357 09C 305 
156 356 I 4E 304 
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OA7 303 
153 302 
OA9 301 
154 300 

lAA 299 
005 298 
05A 297 

035 296 
OlA 295 
100 294 
186 293 
OC3 292 
161 291 

180 290 
108 289 

lEC 288 
OF6 287 
178 286 
080 285 
OSE 284 

12F 283 
197 282 
OCB 281, 
165 280 
102 279 

I D9 278 
OEC 277 
076 276 
138 275 
090 274 
04E 273 
021 2n 
113 271 
089 270 
144 269 

0A2 268 
051 267 

028 266 
014 265 
IOA 264 

085 263 
142 262 
OAl 261 

150 260 
1A8 259 
004 258 

16A 257 

085 256 
05A 255 
120 254 

196 253 
1C8 252 

JES 
1n 
1F9 

ore 
17E 
lBf 
OOf 
06F 
137 

098 
040 
126 

093 

049 
124 

092 
149 
lM 

002 
169 
184 

l DA 

lED 
1 F6 
l FB 
OFD 
07E 
13F 

09f 
04F 
127 
193 
OC9 
164 
OB2 
159 
OAC 
056 
126 

195 
OCA 
065 
132 
199 

occ 
066 

033 
019 
ooc 
006 
003 
101 

15 



COUNT 
NUMBER 

251 
250 
249 
248 
247 
246 
245 
244 
243 
242 
241 
240 
239 
238 
237 

236 
235 
234 

233 
232 
231 
230 
229 
228 
227 
226 
225 
224 
223 
222 
221 
220 
219 

218 
217 
216 

215 
214 
213 
212 
211 
210 
209 

208 
207 

206 
205 
204 

203 
202 
201 

200 
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DATA OF COUNT 
COUNTER NUMBER 

180 199 

oco 
060 
030 
118 
18C 

OC6 
063 
131 

098 
14C 

OAS 
053 
029 
11 ~ 

18A 

OC5 
162 
OBI 
058 
12C 
096 
14B 

1 AS 
102 

IE9 
1 f4 

IFA 
IFD 
OFE 
17F 

OBF 
05F 

02F 

117 

088 
145 

IA2 
001 

068 
034 
llA 

180 

ICG 
OE3 
171 
OBS 
15C 
IA E 
007 

06B 
135 

198 
197 
196 
195 
194 
193 
192 
191 
190 
189 
188 
187 
186 
185 

184 
183 
182 
181 
180 
179 
178 
177 

176 
175 
174 
173 
172 
171 

170 
169 

168 
167 
166 
165 
164 
163 
162 
161 

160 

159 
158 
157 

156 
155 
154 
153 
152 
151 
150 
149 
148 

DATA OF COUNT 
COUNTER NUMBER 

09A 147 

140 
IA6 
003 
069 
134 
19A 
ICO 
1E6 
OF3 
079 
03C 
llE 
18F 
IC7 
IE3 
1 Fl 
OFB 
1/C 

l BE 
1or 
OEF 
177 

ORB 
050 

02E 
017 

oou 
105 
182 
OC I 
160 

080 
158 
lAC 
006 
168 
185 
ODA 
160 
1116 
108 

OEO 
176 
IBB 
ODO 
OGE 
037 
OI B 
000 
106 
083 

146 
145 

144 

143 
142 
141 

140 
139 
138 
137 
136 
135 
134 
133 
132 
131 
130 
129 
128 
127 
120 
125 
124 

123 
122 
121 
120 
119 
118 

117 
116 

115 
114 

113 
112 
111 
110 

109 

108 
107 
106 
105 
104 

103 
102 
101 

100 
99 
98 
97 
96 

DATA OF COUNT 
COUNTER NUMBER 

141 95 
IAO 
000 
168 

084 
15A 

IAO 
106 

IER 
IFS 
OFA 
170 
OBE 
ISF 
OAF 
157 
OAB 
155 
OAA 

055 
02A 
015 

OOA 
005 
102 
081 
140 
OAO 

050 
128 
094 
14A 

OAS 
152 

1A9 
104 
lEA 

Of5 
07A 

130 

09£ 
14F 
IA7 

103 

OE9 
174 

IBA 
100 

OF.E 
077 
038 
01 ll 

94 
93 
92 

91 
90 
89 
88 

87 
86 
85 
84 
83 

82 
81 
80 
79 
78 

77 
76 

75 
74 

73 

72 
71 
70 
69 
68 
67 
66 
65 

64 
63 
62 
61 
60 

59 
58 
57 
56 
55 
54 
53 
52 
51 

50 
49 
48 
47 

46 
45 

44 
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DATA OF I COUNT DATA OF 
COUNTER NUMBER COUNTER 

00£ 43 01C 

007 
103 
181 

lCO 
0£0 
070 
138 

19C 
ICE 
OE7 
173 
089 

05C 
12E 
097 

04B 
125 

192 
IC9 
1£4 
OF2 
179 
OBC 
ISE 
lAF 
107 

OEB 
175 
OBA 
150 
OAE 
057 
028 

115 

08A 

045 
122 
091 

048 
02~ 

01 2 
109 

184 
OC2 
061 
130 
198 
ICC 
OE6 
073 
039 

42 
41 

40 
39 

38 
37 

36 

35 
34 
33 

32 
31 
30 
29 

28 
27 
26 
25 
24 
23 
22 
21 

20 
19 
18 
17 

16 
15 
14 

13 
12 
11 

10 
9 
8 
7 

6 
5 
4 
3 
2 
1 

0 

lOE 
087 
143 
lAI 
100 
IE8 
OF4 
17A 

180 
ODE 
161' 
187 

ODB 
060 
136 
190 
OCO 
166 
083 

059 
02C 

016 
IOB 
185 
1C2 
OEI 
170 
188 

IDC 
IEE 
OF7 

07B 
030 
OIE 
IOF 
187 
IC3 
IE 1 
IFO 
IFS 
lfC 
l FE 
lFF 
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2-3-2. Interrupts 
·nicrc are following three k ind~ of interrupt for the LH5801 CPU. 

0 Non-maskable interrupt 
When i\ MI is turned from low to high level. it sets the flipflop I RO active. upon which 
time imcrrupt is requested to the CPU. so that the CP U starts executing the interrupt 
processing after con1plction of current ins1ructi(>fl execution. 

Since the non-rnaskahlc int.:rrt1pt is given \Vith the highest priority t>rdcr. c11e interrupt 

will be acknowledged at once. regardless of its internal state. 
IRO 'viii be reset in a c(n1rst· of the interrupt process. 

As the NIM input is sampled by the clock <PH. it will become 250k Hnvhen thc4M H7 

cfy~tal osci llator i~ connected. 

<PH 

CPU intern.al 

XLO 

d Osclllato1 

XLI 

S•;nch1oniLi11g- - -' 
pu:Sc 

mo---- --" 

IT)SllUCIJOn execute 
ln t<,:rJu pt 
t'cknriwlo:."ft;~r: 

<P H 

lntertvpl processing 

/'Reset IRO 

\Vhcn j\11\.·11 is turned high. the (: F'U creates synchronizing pulse at the rising edge of the 
clock <l>H , which sets IRO active. If IRO is active when the CPU acknowl.:dged the 
inccrrupt after co111plcti<n1 <>f execution. it g t)C'-S into the interrupt routine an<l I RO is reset in 

a cour::;c <>f the interrupt processing. 

17 
Do not sale this PDF!!! 



18 

All and more about Sharp PC-1500 at http://www.PC-1500.info 

Non-maskable interrupt processing sequence 

lns 1r1!Cl lC)!l h \SlfOCIJO(l 

r -· (SJ 
s-1- s 
0-IE 
0-IRD 
Pl-($) 
s- 1-s 
Pl l · $ 
s- 1-s 
(l:ffCH)- PH 

(l'fl:OH)- Pl 

N 

<D Maskable interrupt 

fetch 

If S= 1005H before goir1g into the interrupt 
process. the contents of T and P are 
stacked. and it becon1es S= 1002:H afler lhe 
processing. 

/- -
V;ikle of S ~ 1002H 
3,f !t:l lfl((:!1~1p1 

1003H j:)f~ 

1004H PL 
V;:a;oo of S 4- i 005H I 
l,;c;lc>:<: •1terrvp1 

~ 

When M l is turned rrom low to high lcvd, it sets the flipflop IR2 active. If the 
interrupt enable IE is active at this point . interrupt is req uested to the CPU. so that 
the C:PlJ starts executing the interrupt processing after cornplcti<>n of current 

in~tl'llct ion execution. I R2 will b<: reset in a course of the inccrrupt process. 

\Vhen interrupt request is issued \vhilc IE is inactive, th1: interrupt \'1ill be ignored 
even though l ll2 is set. 

MI input is snrnplcd in the san1c rnanncr as in the <;o.tsc (lf N ri-11 

Maskable interrupt processing sequence 

I • SI 
S- l -.S 
!) .. I( ... ., 
:PL- S) 
S l · · S 
i 'H • S 
S I •S 
fff&• •f'!I 
(f/911 •:PL 
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Q) Timer interrupt 

When interrupt i' rcquc.1cd from the timer. it sc1s 1he OipOop IRI ac1h c. If 1hc 

interrupt enable IE i, aeti\e al 1hi> poinl. 1he CPU stan> executing the mtcrrup1 

processing after conlplc1ic1n t>( current in~truction cxttuti<>n. and IR I ''ill be reset in 
a course of the interrupt prcH:c:-.."'. 
\\,.ht:n interrupt i!!i requested \\flilc IF i~ inacti\'c, the lntcrrupt \\'ill he.: ignored C\Crl 

1hough IR I is set. 

Timer interrupt processing sequence 

Return to main routine 

I • $ 

~ · -~ 0 •I( 
0 •• , 
.... . $ 
~ I •$ 
f li • $ 
5 I •$ 
1rr•11 ... H 
" fl»• · · l'l 

"fl1e l~TI instruction is u~d for ret urning lr<nn thc intC'rrupt proccs~ing rou1i11..: to 1hc n1ain 

r<>utine. 

lk."(<:'u~ the content~ of the T rcgi,tcr and the progrJOl counter ;.ire st<1rc<l in the 'tack at the 
beginning of the interrupt prOCC>sing routine. the contents of the T register in the stack 
n:tums by the RTt instruction. Sin<-.: the interrupt enable ll;ig IE i, con1ained in the T 

rcgis1cr. 1he contcnl> ol IF. irnmcdiatcly octore the in1ernipt return> b) the RTI 

in~truction. 

To disable 1naskc.1bl..:- or tinter intc1rup1 b) the n1ain roulinc after returning triun the 
interrupt processing r<n1t inc. 1hi.; bi l in 1h...: :ila<.:k corresponding to the tlag IE n1u~t be l'C'\l:t . 

Priority order of interrupts 
( I ) Non-maskable i111orr11p1 rc,p<>rlCI> 

to th(' interrupt r..::qul·~ t \\h.-tlC\Cr 

the Cl)U in1ern;.1l s1:uc nta~ be. 

,\lso. it n.-sponds in tl.e fi()t pri<>rit~ 

e'en durin.g c,,ccution of interrupt 

routine by c>1hcr in1crrupt. 

-·· · -· i 
~.........., -....-

~··' 

l~ 
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2-3-4. CPU system sequence 

y 

y 

ll•lf··~t 
111ootin'l1n;: 

N 

IMlruc1~,.. 

felC .. h 

, j 1 . p 

y 

Do not sale this PDF !!! 
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y 

lsiiof 

•ll"rt,,!f'll 

fOIW~ltlC 

N 
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2-3-5. BF flipflop 
'Ille CPU has two supplies of power: VCCand VGG. As the IJF llipOop is driven by VGG. 
the srnte of the BF Oipnop is retained as long as VGG is in supply. even if VCC s111>ply is 
out. The BF ni1>llop is set when the (! Fl input is tu rned from low 10 high level and reset 
\vhcn the OFJ; ins1ructi()n is issued fro111 the ("l'lJ. 

Low state of signal is on the fl F Jlipnor output IJFO when the llipnop is active '" "' high 
state of signal \vhcn in~tc1 ive. 

r--- -- ------ - - ------ - -·- ------- --- , 
'.'(;G I 

' I t 
I l I 

I 
I 

Bi: flpfl:>p f 
I .--: SS Q I 
I 

CPU LOCIC I 
I I 
t orr 
I 

P. () 
I 

fifO 

I 

l 
I 

~ I I 

' I 
CNO 

L--- -- ----- - - - ---- - - - - - - - - ___ ___ .J 

) 
!3FI 

It is possible to conlprise a n1e1nory hackup systcn1 using this J~ F fl iptl ()p. 
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2-3-6. WAIT function 
(interfacing with the slow access time memory) 

lkcausc the Cl'lj access tintc is vtry fast. 1hc C Plj rnust be held \\1ith the \Vait signa l in 

order 10 access a slo\v accc~s tin1c rncn1ory. 

l3ctsically. thi: \vait signal is created by the externally pr<>vidcd Coln 'lt<:r. but the J ' 0 port 

controller with the programmable wait time control feature ( LH~S 11 ) is us<d for this 

purpose. F'or rnorc details of this function. refer 10 the :5CCtion discus.sing the 11 0 port 

corn roller. 
Shown in the next page is the connection of the CPU with the 110 port controller. 

OS 0M£0 

- - R/ \'I 

CPU 
MEO 1/0 1l(lrt l),t.1:;1 

M( I - c;tJnU<Wl.;r 

1:0-0~ 

\'I All 

WO VII 

MEO 
W3tl 

¢ ¢r1<.!i t i(lf1 

1.1e1 
wait 

corw:ht1 

AOO·- ?iOIS 
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2-4. LH5801 instructions 

2-4-1. Outline 

·24 

'f his section deals \Vith function of each instruction. 

AOC 

l Instruction name 

( Funclional descriplion) 

•Format 
AOC RL 

T Operand 

•Operation 

A + [operand] 

L Symbol 

(EX) ( Example ) 

+ C - - > A 

L symboiL Symbol 

Symbols used in discussing operand, function, and operation 
A : Contents of the accumulator (8 bits) 

X L.: Contents of the low order 8 bi ts of X reg 
\' I.: (.'ontcnts of tht.: )()\\' ordr.:r 8 t>its of \' reg 
U I.: C.:<Hl lt:nts of the: ]<,,,. ordc:r X bits oi lJn:g 

(RI. re1>resents either of XI.. YI.. or Ul..) 

XH: Contents or the high order 8 bits of Xrcg 

YH: Comcms of the high order 8 bits of Yrcg 

U H : Contents or the high order 8 bits of Urcg 

(R M rqirescms either of XH. \' II. o r Ull.) 

Xreg: Co111en1~ of lhr X rcgisia ( 16 bi•~) 

\"reg: c·ontent~ of the y· register ( 16 hits) 
Urcg: C ontcnts of the lJ register { I (> bits) 

(Rn:g represents either of Xreg. Yr~g. or Ureg.) 

P: Contcms of the program cou n1cr ( 16 bi ls) 

PL: <..«>nll'nts of IO\\' order 8 bil~ of lhc prograrn counter 

Pf-I : (~oruerHs of high order 8 hits ()f the progran1 counlcr 

S: ( '·on1c11ts o f the stack poinlc.:r ( 16 hits) 

SI.: Contents ( l f lo\v order ~ bits of the stuck poin1cr 
Sii: Contents of high order 8 bi ts of the stack pointer 

(Rrcg): Contents of the rncmOr\' rcpr,·scntcd by Rreg (accessed wit h M lO) 

r!(R rq~): Contents of the memory rcpr cscn1cd bl' Rrcg (accessed with M [ I ) 

(r1'>): Contents oft he mcmor)' represented by 16 bits of ab (accessed by MEO): '" here a 
rep rl~sents high <>rdcr 8 bits f>f the: address and I> IO\\. ordl"r 8 bit~ 
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li(ab): Contents of the memory represented by 16 bits of ({/>(accessed by M EI): where " 

represents high order 8 bits of the address and b low order 8 bits 

i : 8-bit irrun:;d iatc data 
i. j: 16-bit immed iate data of which high order 8 bits are represented by i and low 

order 8 bits by i 
C: Ca rry llag 
I E: lntcrrnpt enable nag 

Z: Zero llag 
V: Ovtrfio,v flag 

11: Hal f carry !lag 

Data Oo"' dirccLion 

A AN D 
v OR 
-.- Exclusi\'e OR 

+ AD D 
SUBTRACT 

2-4-2. Add, subtract, and logical instructions 
(i) ADC (ADd with Carry) 

Either the contents of the intt;rnal rt.:g_istt.:r or e.xtcrna.I rnen1ory art: 8-hit added \Vit h the 
accun1ulator including carry. and its result i~ St(lrcd in the acc \11nuhtttlr. 

C. H. Z. and \I may change. 

•Format 

ADC' RI. 

ADC RH 

ADC (Rreg) 

1\ f)(" :t( R reg) 

ADC' (ab) 

A DC li(ab) 

(EX) ADC XL 

•Operation 

A + (operand ) + C - A 

Value of the XL register is added to the accumulator. providing "C=O". 

A= 0 0 0 0 0 0 0 Execute A= I 0 0 1 I 0 I 0 1 I -
XL= 0 0 I 0 0 

c- o . H- 0 , z-o. v-o 
I 

c- o 
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(j) ADI (ADd Immediate) 

·r,> either the accun1ulator or the external n1crnory i:; added the inuncdiatc data. In the 

case of AOI co chc accumulacor. ca rry is included in chc operation. 

C. H. Z. and V rnay change. 

•Formal 

ADI /\.i 

ADI (Rrcg).i 
;\1)1 #(R rcg).i 

ADI (ab).i 

ADI #(a!J).i 

(EX} ADI (Xreg}. 20H 

• Opcrntion 
J\ 'i· i + C - /\ 

(opera nd i+ i - [opera ndi 

20H is added to the memory represented by X register. 

l 
Xreg=4FOOH 

Execute 
onten!S = o o l 1 0 0 ,--"'1' _ , ConterHs . I 0 I o I o o 1 
f •FOOH ----- of • FCOH . 

C= O , H- 0 , Z- 0 , V= O 
- -----

0) DCA (DeCimal Add) 
L)..:cirnal addition i:; carried out bel\\'C-~ll the exti.:rna l rnc1nory and the accurnulat ()r 

includ ing ca rry. and its rc~u lt is stored in the accurnula t<)r. 

(~. H, Z. and V rna~' change. 

• l:orn1at 

DC/\ (Rregl 
DCA li(Rrcg) 

(EX) DCA (Yreg) 

• Operation 
I } /\ + 6611 - /\ 

2) A + [opcr<1nd ) + C - A 

(C. H. Z. and \I may cilangc.J 

J) /\ + l)A - A 

'Where. DA is used for compensation of decimal 

n umber which is dependent o n the valt:c of flags C 

and 11 in regard to ltt 1n 2). 

c 
0 

0 

H 

0 

I 

0 

DA 

'9foH 

AOH 

f AH 

OOH 

Decimal addition is carried out between the memory represented by !he Y 
register and 1he accumulator. 

Y reg = 4i00H 

A 

c 
35H 

351i 

35H 

3.3H 

Co1~1cnts 

of 470CH 
c 

27H 0 
2711 1 

67H 0 
6711 

AflC( ex:ccution oi OCA 

c H A 

0 62H 

0 63H 

0211 

03H 

Oet1nlal addit ion 

35+ 27 +0-62 

35+ 27+1 - 63 

35 167 I O= HYl 

351671 l = t03 --'-----------------'------
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© ADR (ADd Rreg) 

Contents of the accumulator arc added to the R register. 

C. H. Z. and V may change. 

• 1;·orn1ar 

ADR Rreg 
•Operation 

I) RI. + A - RL 
(C. H. Z. a nd V may change.) 

2) RH + C - · RH 

(EX) ADR Xreg 
Contents of the accumulator are a<1ded to X register. 

A = I 1 0 0 0 0 l iJ XL = jo 0 0 I 0 I t I 

XL = I 1 0 0 0 I 0 
~Execute 

0 0 - Xft= 0 0 0 0 t 0 I l I 
XH= 10 0 0 0 I 0 ol 

Ca l 1 H= O , Z=O . V= t 

© SBC (SuBtract with Carry) 
The contents of' the accurnulator are subtrJ.cted by the internal register or e.xternul 

rncnlory including C. and its result is stored in the accumulato r. 

T his operat ion mai• also be expressed in the following manner. 

Con1plcrnent of the internal J'cgistcr or external n1cn1ory is obt;:tincd fir..st. additi<>n is 
carried out including carry, then its result is stored in the acc1in1ulator. 

C. H, Z. and V ma)' change. 

• Forn1at 

SBC RI. 
SBC RH 
SBC (Rrcg) 

SBC #(Rreg) 

SBC (ab) 

SBC il(ab) 

(EX) SBC XL 

•Operation 
A - (operand] - C - A 

(C. H. Z. and V may change.) 

or. 
A + (01i<:rand ) + C - A 

(C. H. Z. a nd V ma y change.) 

Contents of XL register are subtracted from the ace umulator. 

A= loo 0 0 ol 

XL = I 0 0 l 0 0 0 0 l I 
c=O 

.!} 
A= Io 0 0 0 O I Execute 

A= I 0 0 0 l 0 l l l l 
XL= I 1 0 l I I o I C= I • H= I • Z = O , V= 0 

C= I 

27 
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© SBI (SuBtract Immediate) 
The contcms of the ;iccumulator :ire subtrJCl<'d by the immediate data including C. 

C. H. Z. and V may change. 

• l:c>rn1at 

SBI i\.i 

(EX) SBI A. 07H 

A= 0 0 
'--

i-~ 0 

C= I 
~ 

A= I 0 0 1 

•= I 1 1 I 

C=O 

0 0 0 

0 0 

0 0 0 

1 0 0 

• Op<'rnliun 
1\ i - C-A 

(C. 11. Z. and V may ch;ingc.) 

or. 
/\ +l~ C -· 1\ 

(C. H. Z. and V 11x1y change.) 

() ' 
I I 

() 

0 

Eiecult 
--·A= 0 0 

'-
c- 1 . 

011100 

H= O. Z 0 • V- O 

0 DCS (Decimal Subtract) 

·rhe contents of the accunlulalor ~•re dc<:in1al subtratt<:<J by the ex1crnal n11.:1nory 
including C. and its r(.>sUlt is st ored in the accumulator. 

C. H. Z. and V may change. 

• Format 

DCS (Rreg) 

DCS ;i(Rrcg) 

(EX) 

• Opcrnlion 
I ) A + [~o-pc_r_a-nd~] + C - A 

(C. H. Z. and V ma~ ch::rngc.) 

2) 1\ + DA - /\ 
Where. 0/\ is used for cornpcn.ation of decimal 

number which i, dependent on the \aluc ofn:og.' C 
and II in rcg;ml to item I). 

c 
0 

0 

H 

Xreg 47()()H 

Contents After t .cteution of OCS 
A c Decimal slbtratl 1M 

ol 4100H c Ii A 
• 

42H 31H I I llH 42- 31 0 11 

42>1 31H 0 tOH 42- 31- 1 10 

23H 5'!H 0 0 69H 23- 54 0=69 - 100 

23H I 54H 0 0 0 68H 23 - 54 - 1 68 100 
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© AND 

The contents of the accumulator arc ANDcd with the value of the external memory . 

.and its result is stored in the ac<:un'1ulator. 

Only the Oag Z changes. 

• J:'(trn1ar 

AND (Rrcgl 
AND ll(Rregl 

AND (ah) 

Ai\[) H(a/1) 

(EX) AND (Ureg) 

Ureg= 4700H 

A; Q 0 0 

• OJ>Crarion 

.A /\ (operand ] - · /\ 

(Z changes.) 

0 0 A= I 0 0 0 0 I 0 0 I 
;~ 

Contents = Lo _______ o __ o~] Ex:ccutc z-o 
ol 47C-OH - O . 

(j) ANI (ANd Immediate) 

·rhc C()ntcnts of the accun1ulat .. lr or external rnen1ory are ./\i\l)cd \vit h the in1rncdiatc 

data. and its result is st<>rcd in the accun1ulator or the external n1crnory. 
()nlv the llau Z chanc..:s. ' ~ -
•Format 
/\N I A.i 
/\NI (Rreg)J 

/\NI i:(Rrcg).i 

AN I (ob).i 
AN I #(ab). i 

@ ORA (OR Ace) 

•Opcralion 

(opcnmd) /\ i - (operand) 

(Fl<tg Z changes.) 

i ·he contents of the accun1uhH<)r are Oiled \vi th the value of the external n1cn1ory. and 

its rtsult is stored in the accurnulator. 

Only the flag Z changes. 

• f orn1at • Operation 
OR/\ (Rreg) 

ORA l!(Rl'cg) 

OR.A (ab) 

ORA li(ab) 

A v ( opcl'and] - · /\ 

(EX) ORA (Un~g) 

U<eg= 4700H 

0 0 o1 
I Exe<:u~e 

A= ._[ o _ _ o ____ __, 

0 0 I I Coritcn ts = I 0 0 
of 470011 ~. --------~ 
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@ ORI (OR Immediate) 
·rhc C<>ntcnts of the accurnulator or external n·1en1ory are ORed \vi1h thl·: irnmL'diatc 

data. and its result is ~aored in the .accurnulator 01· the ex ternal rnen)o1·y. 

Only nag Z changes. 

• 1:orrnat 

OR I /\.i 
OR I (Rrcg).i 

OR I i!( Rreg).i 

OR I (ab).i 

OR I il("b).i 

@ EOR (Exclusive OR) 

•Operation 

[Operand} v i - · (o perand} 
(Z changes.) 

T he contents of the accurnulator are exclusively ORcd ,vich the value of the external 

memory. and its result is sto1·ed in chc accurnultor. 

Only the flag Z changes. 

•Formal 
f.OR (Rrcg) 

EO R ii( Rrcg) 
f.OR (ah) 

EOR ii("h) 

(EX) EOR (Xreg) 

Xreg= 4700H 

• Operation 

.. '\ E9 fopcrand) - A 
(Z changes.) 

,\ = Io o O O IExecuce A= I O I O I I O 1 1 

Contents = I 0 t o t 1 o 1 J Z 0 
of 4700fl . 

@ EAi (Exclusive or Ace and Immediate) 
The contents of the accurnulator <• re exclusively Ol~ed \Vit h the i1l1rnediate data . and its 
result is stored in the accurnulator. 

Only tht· flag Z changes. 

• F'orn1at 

EA i i 

@ INC (INCrement) 

• 01>cra1ion 

"' A = i - · A 

(Z ch~1 ngcs.) 

The value of the accumulator orthc register is I NCrcrnented by one. In the case of the 
8-bit register (/\. R L. RH). it makes flags C. V. I I and Z changed . In the case of the 16-

bit register Rreg. no flag change ta kcs place. 

• Forn1at 

I i\C A 

INC RI. 

INC RH 

INC Rrcg 

• 01>cralion 
[Operand} + I - · (operand) 

(C. V. H. and Z changed.) 

(Operandi + I - [operand i 
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(EX) INC XL 

XL= I 0 0 1 I 0 I 1 
~ Ex.ecute I , J __ , XL= 0 0 1 1 1 0 ~ 

Z=O , V=O C= O . H= I) • 

@ DEC (DECrement) 
The \'alue of the accumulator or register is DECremented by one. In the case of the 8-
bit register (A. RL. RH). it makes nag.< C. V. Hand Z changed. In the case of the 16-bit 

regi:;ler Rrcg. no nag change lakt~S place. 

• Forn1at •Operation 
DF.C A (Operand) - I - (opcrnnd ) 

DEC RI. (C. V. H . and Z changed.) 
DEC RH 

DEC R1·eg [Opernnd) - I - · (operand ) 

{EX) DEC Xreg 

XL = 0 0 0 0 0 0 0 0 XL = I t I I I t I t 1 I 
Ex.ecute '-----------'· -

XH = 0 0 0 0 0 0 1 XH= I 0 0 0 o o o o I 

2-4-3. Compare and bit test 
@ CPA (ComPare Ace) 

l'he contents of the accuntulator arc cornparcd \Vith rtgister or cx!crnal n1en1ory. and 

itl'> result is represented by nags c:. V. 11. and Z. 

• l.-orn1at 

CPA RL 
CPA RH 

C PA (Rrcg) 

C PA ll(Rrt:g) 

c r A (ah) 

C PA 11("1>) 

(EX) CPA XL 

A- lo 1 

XL Io 1 

0 I 0 1 

0 1 0 0 

•Operation 

0 

0 

A - (opcrnnd] - cha nge in C. V. H. ;rnd 7. 

or 
A + (operand] + I - · change in C. V. H. and 7. 

Comparison I c z v H 
- ·-

A> [operand) 0 * * A = I operand) 1 1 * * A< [operand) 0 0 * * 
* : Flags V and H rnay change accord ing to lhe 

cond it ion mentioned in ,;Status flag", but i t has 
no meaning with the CPA instruction. 

O l Execute 
C- 1 • Z=O 

ol 
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@ CPi (ComPare Immediate) 
·rhc contents of the acctHllulacor or register are compared \Vich the in1rnedialedata. and 
its rcsull is represented by nags C. V. H. and Z. 

· ~·ormat 

CPI RL..i 

CPI RH.i 
CPI A.i 

Comparison 

[Operand] > ; 
(Operand) = i 
[Operand) < i 

c 
1 

1 

0 

z 
0 
1 

0 

* : Refer to "CPA instruction". 

@ BIT (test BIT) 

•Operation 

[Operand) - i - change in C. V. H. Z 

v I H I 
* * 
* * 
* * 

i ·hc ac.x.:un1ula1or is /\ N Dcd \Vi th the external 1nen1ory. and its result is reprt.:sl:ntcd by 
the flag Z. 

•Forn1al 
BIT (Rrcg) 

BIT ll(Rrcg) 

BIT (ub) 

BIT ll(ub) 

(EX) BIT (Xreg) 

Xreg= 4F00H 

•Oper.ition 

A /\ [OJJ<:rand) - Z !lag change 

A= [ l 0 0 0 0 0 0 OJ E.ecule 
Z= l 

Contents = I 0 0 0 0 1 t 
ot 4FOOH . 

@ Bii (test Bit Immediate) 

T he contents of the accumulator or the externa l memory arc /INDcd wit h the 

immediate data. and its result is represented by state of the flag Z . 

•J."ormat 

Bil /l.i 
Bil (Rrcg).i 

Bll li(Rrcg).i 

Bil ((tb).i 

Bil /i((tb).i 

•Operation 
[Operand) /\ i - Z flag change 
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2-4-4. Transfer and search instructions 
@ LOA (LoaO Ace) 

The contents or the RI. register.RH register. or the internal memory arc tr:rnsfcrrcd to 

the accumulator. 

Only the flag Z changes. 

•Format 

LDA RL 
L. DA RH 

LL>A (Rrcg) 

L.L>A li(Rreg) 

I.DA (ah) 

I.DA #(a h) 

(EX) LOA XL 

• Operalion 

[Operand ) - A 
F lag Z 
I: when (operandi c OOM 
0: when [opc rnndJ ¢ 0011 

XL= O O O I 0 0 0 0 Execute XL- j 0 0 0 1 0 0 0 0 

@ LOE (Load and Decrement) 

A• 0 0 0 t 0 0 0 0 

Z=O 

T he contents of the externa l memory (R register) are transfcr~d to the accumulato r". 

then .. I .. is decremented from R register. 

Only the flag Z changes. 

• Forntat 

I.DE Rrcg 

(EX) LOE Yreg 

• Operation 

(Rreg) - A 

Rrcg - I - Rrcg 

Flag z 
I: when (Rrcg) = 00 11 

0: when (R rcg) ¥"- 0011 

Conients = j O I O t I O 0 O l •\ = j 0 I 0 I 1 0 0 01 
of 202.Ah . Execute · ~ 

Yrcg~202Ali ¥rog- 2029H 

z-o 
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@ LIN (Load and INcrement) 

T he con1cn1s of the external rnc::rnor~,. (I~ register) arc transferred to che accun)u lator. 

then "J" i~ added 10 the R rc~ister. 
~ . 

Only lhC nag z changes. 

• J.'orrnat 

LIN Krcg 

•Operation 
( Rrcg) - A 

Rrcg + I - · Rrcg 

Flag Z 

I : "'hen ( Rreg) = OOH 

0: when (Rrcg) >" OOH 

(EX) LIN Ureg 
Coornnls - ~, -0-0_1 _ __ 1 _()_ l_ O I 
of 0055H - ~--- Aa I 0 0 l 1 o 1 o J 

.. E)Cecute 
Ureg= OOo5H - ' Ureg= 0056fl 

Z=O 

@ LOI (LoaD Immediate) 

·rhc inln1cdiatc dat•t is loaded in che accunlulator. J~I~ register. RH n.:gi:;ter. or st:u.:k 
pointer S. 

The nag Zchanges \ Vhtn tr:.tnsfer is d.one lO the accurnulatorand no nag change ( )CCU rs 
in otherwise case. 

T \\10 bytc-s or the in1111ediate value arc trdnsfcrr<:d in the case of th<: Stack poiJl tCr. 

• Format 

CD LOI A .i 

Q) I.DI RL..i 
LDI RH.i 

0) LOI S.i. j 

(EX) LDI XH.SAH 
hnmediate = -

1
-
0

-
1
-

0
- -

1 VJ llJC . 

•Operation 
i - A 

r-1:1g z 
I: w hen i = 00 II 
0: when i ;6 00 H 

i - RL 
i - RH 

(No !lag change~) 

i - · SH 

i - SL 
(No flag changes) 

Exectitc 
I 0 ~ ~ XH~ 0 l 0 l 
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® LOX (LoaO Xreg) 
The contents or the R register. stack pointer. or program counter a rc transforrcd to the 

X register. 

No change takes place in flags. 

• Forrnat 

LDX Rreg 
I.DX S 

I.DX P 

(EX) LOX S 

•Operation 
[Operand) - Xn:g 

£xecute 
S = 4700H - - · X••g= 47001i 

@ STA (STore Ace) 
The conccms of the accu111ulator arc transfcrrccl w the RL rcgislcr. R II register. or the 

externa l n1c1nory. 

No change ta kes place in flags. 

• Fonnot" 
ST/\ RL 
ST/\ RH 
ST/\ (Rrcg) 

ST/\ #(Rrcg) 

ST1\ (ah) 

STA ~(ab) 

(EX) STA XL 

• Operation 
A - (opcmnd) 

A- Lo _0_ 1_ I O o 1 I I Execu!• XL= Jo O 1 I 0 o 1 I 

@ SOE (Store and OEcrement) 
T he contents or the accumulator are tr:m>fcrrcd 10 the external memory (Rrcg). thcn 

"'I"' is decremented from Rrcg. 

~o change tak~ place in nag.'\. 

• l,.orn1at 
SDE Rrcg 

(EX) SOE Vreg 

A= ~ t I t t 

Yreg ~700H 

• 0 11cration 

A - · (Rreg) 
Rrcg - I - Rr<.'g 

1 11 Contents = f() 0 I t I 1 I 0 
_'.J Exccutcot 4700H I v --- ~ 

¥1cg= 46Ff ll 
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® SIN (Store and INcremenl) 
The conten~ of the accumu~~tor arc tran>fcm."'d to the external memo~ (Rrcgl. then 

-1- is incremented to Rreg. 

>lo change takes place in flags. 

• Forn1at 
SI N Rrcg. 

(EX) SIN Yreg 

A- 0 0 1 1 1 1 1 

Yreg- 4700H 

@ STX (STore Xreg) 

• Opcrntion 

J\ - ( Rrcg) 

Rrcg + I - Rrcg 

Conlents 
1 , - 00 1 11111 

E1t.ccu1c ot 4 OOH 

Yrcg= 470Hi 

The con1cn1s or Xrcg a rc transferred to the R register. stack pointer. or program 

counter. 

:\o chani,oe takes place in Oags. 

• Format 

STX Rrcg 

STX S 

STX P 

@ PSH (PuSH) 

• Operation 

Xrcg - (or crnnd) 

T he contents of the accumulator or R register :tre stacked in the mcmor) >Jl<'Ciricd by 

the stack pointer. 

In the ca'c of 1hc accumulator. chc scack pointer is decremented by one. In the case of 

Lhc R regisrcr. chc s1ack pointer is dccrcnlcn1cd by L\\'O. 

• Formal 

0 l'SH A 

0 l'S ll Rrc~ 

• O pcrntion 

J\ - · (S) 

S - I · S 

R L • (Sl 

S I - S 
R ll · (SJ 

S - I · S 
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(EX) 

' I PSH A 

A- 0 0 I I I I I I 46fDll 

S= '-700H 

? PSH Xreg 

X1e&=2030H 
S~46FFH 

@ POP (POP) 

(xecule 
• s~<6FFH 46FEH 

Execute 
- · S - 46FOH 

46FfH 

4700H 

XH con1en1s 

r Xl COrtllfl lS 

A con1en1s 

v 

·111c contents of the stack 1>ointcr trunsfcrr<.-d by 1hc PSH instructibn arc returned 10 the 

accumulator or the R register. 
In the case of the accumulator. the stack pointer is added by one. In 1hc case of the R 

register. the stack pointer is added by two. 

• Formal 
Ci) POPA 

0 POP Rreg 

(EX) 

........ ...... 
'16FOH 
1,6FEH 

46FFH 

4700H 

/ 

20H 

30li 

JFU 

® ATT (Ace To T) 

-
-i 

• Operaaion 

S + l -S 
(S) - A 

Flag Z 
I: when (S) = OOH 

0: when (S) 'i" 001-1 

S + l - S 
IS) - RH 

S + l -S 
(S) - RI. 

(:\o Oag change) 

1 POP Xreg 

Extcule 
P - 46FOH - P - 46Frtl 

Xreg= 203011 

2 POP A 
C:xec:ute 

P~46FFH ~ P - 4700H ----
A= I 0 0 1 I I I I I I 

The contents oi the accun1ul~tor arc tran~fcrrcd to chc ·r register. 

• Forntat 

AIT 
• 01J"ration 
A - T 
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@ TTA (T To Ace) 
'flu: contents of the T register arc 1m·ansfcrred co the accun1ulator. 

The Oag Z chang•-s. 

• Forntat 
lTA 

•Operation 
T - · A 

Flag :C. 
I : when T = OOH 

0: when T ;C 0011 

2-4-5. Block transfer and search instructions 
@ TIN (Transfer and INcremenl) 

~rhc contents of the external rncrnory (Xr-:g) an.:- transferred to the external rne1r1or~1 

(Yrcg). chen both Xreg and Yreg are added by one. 

No change takes place in flags. 

• J."'orn1at 

Tl l\' 

(EX) TIN 

Xree= 4700H 

Yrcg= ·1SOOH 

•01>eration 

(Xreg) - (Yrt:g) 

Xreg + I - Xreg 

Yreg + I - r ·reg 

Xreg- 4701H 
Exeeote 
--• Yrcg= 4001H 

Con,.nts - I 0 0 1 1 0 0 1 1 ] 
of 4700H . 

Contents ~ 0 0 I 1 0 0 I 1 
of 4SOOH 

@ CIN (Compare and INcrement) 

T he contents of the accun1ula1or arc con1pared \Vith that of the external rnerr1ory 
(Xrcg). its result is repr<.'Scntcd by flag staccs. chcn X rcg is incremented by on~. 

• Format 

Cll\' 
• Opcr.ition 

/\ - (Xreg) - change in C. M. Z. and V 
Xreg + I - Xn:g 

l~clation bct\•.rccn the co111pari~() l'l resull (A '"i1h 

Xrcg) and nags (C. H. Z. VJ is che :«1me as in @ 

CPA. 
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2-4-6. Rotate and shift instructions 
@ ROL (ROtate Left) 

··r 1u: accurnulator contents are rotated left through the flag C. 

• Format 
ROL 

•Operation 

~·_J - ·- ·- - - ·- ·- ~_J 
/\ 

AOL 

Io 1 o 1 I 

A 
I 

Execute 
101 - · 10 11 1 01 1 1011 

A Ca fry Carry 

@ ROR (ROtate Right) 

The accumulacor con1en1s are ro1a1ed rigln chrough the flag C. 

•Format 
ROR 

(EX) ROA 

•Operation 

-;;-i I Execute I j ~1 1 00100 0 ,--· 0 
Carry /\ Carry 

® SHL (SHift Left) 

The con1cn1s of the accumulator arc shifted left. 

• F'orrnat 

SHI. 

(EX} 

* I 
Carry 

• Operati<.>n 

~-[ ·-

SHL 

I 0 0 1 1 1 
f.xecute 

0 1 --· ~ 
A Carry 
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@ SHR ($Hilt Right) 
The contents of the accumulator arc shifted right. 

•Format • Operation 
SHR 

----
I -EJ "O" -· ~ - - -· -· - 1 

A 

(EX) SHR 

I t 0 0 I 0 0 t ~ 
~ Execute 

---+ Io 1 0 0 1 0 0 1 I cu 
A C.-i try A Cafry 

@ DRL (Digit Rotate Left) 
l.eft rotation takes bct,vccn the accurr1ulator and the external rnernory (Xrcg) or 
N(Xrcg) in unit of digit (4 bits). 

In other words. the low order4 bits oft he external memory arc moved to the high order 
4 bits of the external memory, the h igh order 4 bi ls of the external memory are nnoved 

to the high order 4 bits of the accumulator. the high order 4 bits of the accumulator are 
moved to the low order 4 bits of th e external memory. and the low order 4 bits of the 

accumulator a rc moved co the low order 4 bits of the external memory ac a ll times. 
No change takes place in flags. 

•Formal 

ORI. (Xrcg) 

DR L it(Xrcg) 

• Or>eration 

l 
t 

A Memory ((Xreg; or :; (Xreg)) 

(EX) DRL (Xreg) 

Xreg=4700H 

A = I~ 0 ___ 0_ 1 _ 1 1 

Execute ____, 

A= J 1 0 1 I 0 0 1 11 

Contents = 11 0 I I 0 0 1 t I 
of 4700H . 

Contents = J 0 0 1 1 0 I 0 j 
of 4700H ------'· 
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@ ORR (Digit Rotate Right) 
Righi ro!ation takes between 1he accumula1or and the external mem<>ry (Xreg) or 

#(Xrcg) in unit of digit (4 bits). 

In mher words. 1he low order 4 bi1s of 1he external memory a rc moved 101hc low order 

4 bi1s of 1he accumulator. the low order 4 bils of the accumulator arc moved 10 the high 

order 4 bi1s of the external memory. 1he high order 4 bi1s of 1he ex1ernal memory arc 

moved 10 1hc low order 4 bi1s of the ex1ernal memory. and 1hc h igh order 4 bits of the 

external n1crnory arc n1ovcd to the high ordcr4 bits of the accun1ulator n1cn1ory at all 
tin1cs. 

No change takes place in !lags. 

• Format 
()RR (Xrcg) 

DRR #(Xreg) 

(EX) DAR (Xreg) 

Xrcg= 4700H 

• Operation 

A 

A= I t 1 0 0 0 0 0 t I 
Executt 

I I 
1- ·=i 

_J 
Mcmoty ((X<eg) O< e(Xrcg)J 

A = ~I o __ o_o_o._o _ 1 _o~I 

Contents = I 0 I 0 0 0 0 1 0 I 
ct 4700H . 

Ccnte<lt$ _ I 0 0 0 t 0 t 0 0 I 
of 4700H -

® AEX (EXchange Ace) 
The high order 4 bits of the accumulator are swapped with the low order 4 bits. 

No change takes place in flags. 

•Format 

AEX 

(EX) AEX 

•Operation 

f t 

A 

I I 
Execute I 

A= t_ I 0 0 t 0 t 0 . --> A= . 1 0 t 0 t 
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2-4-7. CPU control instructions 
@ SEC (SEI Carry) 

Sets the: carry flag. 

No change takes place in Oag~. 

• Forrnat 
SEC 

@ REC (REset Carry) 

Resets the carry flag. 
N<> change ta k('s p l:tcc in tl(tgs. 

•F·ormat 

REC 

@ CDV (Clear DiVider) 

• Operati(ln 
1 -C 

•Operation 
0 - c 

Clears the internal divider. In other words. since the CPU clock is supplied th rough the 
divider. it makes clock reset by chc COY instruction. 

• Forn1a1 

CDV 
•(lperati<)n 

0 - d ivider 

@ ATP (Ace To Port) 

l·hc contents of the accun1ulator art: sent on the data bus. As the clock f><P is sent out 
from the CPU :u this moment. it may be used for chc clock of the latch JC co corn prise 
an output port. 

No change takes place in flags. 

•Formal 
ATP 

•Operation 

H 

Clock P4> ---' '------L 

II 
Data bus----~ ____ _/>----- L llf1gh 11nptd3nce) 

Cofl:<iflltS o! accumulator ~He sen1 out 

ti 

00 - ----------- - --L 
NOTE: Though data is output with high state o f 00 (Ou!put disable) du(ing memory v1(1ite. OD 

is low state i1' the case o f the A TP instruction. 
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Data bus 

CPU r <> 

@ SPU (Set PU) 

_,.,_ 

v 

C!<x;k 

TC4042X Z 
(latch IC) 

Sets the general purpose flipflop PU. 

!\·o change takes place in Oags. 

•Format 
SPU 

@ RPU (Reset PU) 

•Operation 

I - · PU 

Resets the general purpose flipflop PU. 

No clHtngc ra kt:~ pJ[tC'C in nags. 

@> SPV (Set PV) 

• Operation 
0 - · PU 

Sets the general purpose nipOop PV. 

No change ta kes place in flags. 

• Format 
SPV 

@ RPV (Reset PV) 

• Opcr~ttion 
I - PV 

Resets the general purpose OipOop PV. 

No change takes place in Ila gs. 

• ,..orrnar 
RPV 

@ SOP (Set DisP) 

•Operation 
0 - f>V 

Sets the LCf> on/ off control llipOop DIST'. 

• J.'orrnat 

SDP 

•Operation 
I - · D ISP 

-1 
v 

S·b il outpu: port 

On patLern signal is g.cneratc<l fron1 the 
C PU interna l LCD h"ckplatc signal lines 

( HO~ ll 7). 
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@ ROP (Reset DisP) 
Resets the LCD on/ off control Oipflop D ISP. 

•Forn1at 
RDP 

@ ITA (In To Ace) 

• 011cratio11 

0 - · OISP 
Off pattern signal is generated frorn t he 
CPU internal I.CD back plate signal l.incs 

nw- H11. 

The contents of the input pon (INO- IN7) arc transferred w the accumulator. 

Only the nag Z cha nges. 

• l; cJrmat 

ITA 

@ SIE (Set IE) 

•Operation 

I !':0- 7 - · 1\ccurnu lator 

Sets the interrupt enable flag IE. After this. it becomes ready for maskable int errupt 

and t imer interrupt ackno\vJedgc. 

No change takes 11lace in other flags. 

•Fclrmat 
SIE 

® RIE (Reset IE) 

•Operation 

I - IE 

Resets the interrupt enable flag IE. l\f1cr this. 1naskablc interrupt and 1in1cr int errupt 
arc disabled. 

No change takes place in other flags. 

• 1.-(trmat 

RIE 

@ AMO (Ace to Tm and 0) 

• Operation 

0 - IE 

T he contents of the accumulator arc transl erred to the timer register (TM). S ince the 

tin1er register consists of 9 bits. the: accu1r1ulator c(>11tcnts are transferred t<) tile )O\V 
order 8 bits of the register and .. 0 .. is entered in the highest order bit. 

No change takes place in other flags. 

• F"orn1at 

.'\MO 

•Opcralion 

A - T M (T MO-TM7l 

0 - TM8 
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® AM1 (Ace to Tm and 1) 
S<ime as AMO. but "I" is emered in the highest order bit. 

No change takes place in ot her !lags. 

•Format 
AMI 

®' NOP (No Operation) 

@ HLT (HaLT) 

•Operation 
A - TM (TMO- TM7) 

1 - TMS 

Stops CPU operat ion. (Onl)' the divider is in operation.) 

l{clcased frorn stop hy interrupt. 

No change takes place in Oags. 

@OFF 
13F flipflop reset instruction. 
No charige takes place in Oag,,. 

2-4-8. Jump instructions 
@i JMP (JuMP) 

Jumps to a new program step represented by the second and th ird bytes of the 
in1n1ediate data i. _i. 
No change takes place in flags. 

• .. -ormaf 

JMI' i. j 

(EX) JMP 41H,OOH 

PH = 40H Execute 
-> 

PL= 03H 

PH = 41 H 

PL= OOH 

•Operation 
i - PH 

j - PL. 

Jump 
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@ BCH (BranCH) 
Jun1ps to a nC\v program step \vhich.i is indicated by the progran1 counter of \vhicJ·l value 

is addcd /sub1rnc1cd by the value of the immediate data i.j. It will be possible to jump 
within a r:mgc of - 255< i< 255. 
No change takes place in flags. 

• 1-·orn1:.1.t 
BCH+i 
BCH- i 

(EX) BCH+S 

Execute 
P= 4002H --> P- 4007H 

• Operation 
P + i -·P 
f> - i - J> 

As soon as 111e BCH inslruction is read. 
;he program counter becomes 
.. P= 4002H". and after execution oi lhe 
SCH instruction. the next program 
execution starts frorn the address 4007H. 

L ... I 
L 
I 

,r-
f-
~-

@ BCS (Branch ii C Set) 

c·onditional relat i\'(' address j1n11p. 

When C= 1. it jumps to a program step represented by the program counter of which 
vaiuc is addcd/sub1rac1ed with the value of the immediate data. 
If ('=O. the control proceeds directly t<> a next progrant step \Vithout causing jurnp. 
N<> change tak('~ plat(' in nags. 

• Format 
BCS+i 

• Operation 

c -j l: P +i - P 
0: P 1101 changed. 

c-l l: P - i - · P 
0: I' 1101 changed. 

BCS- i 

(EX) 6CS+5 

Exe.cute 
P- 4002H --· P= 4007H 

C- 1 

As soon as the BCS instruc tion 1s read. 
1hc program counter becomes 
.. P= 4002H ... If C= 1 at that point. ne xt 
program execution starts from the 
address 4007H. I f C=O. it stflrts fro1n 
4002H. 

uc- 1 
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@ · BCR (Branch if C Reset) 
If C=O. it jumps hy relative address. 

If C= I. it executes the next program step. 

1\1o change takes place in tlags. 

• Formal 
llCR+ i 
llCR- ; 

@ BHS (Branch if H Set) 
If H= I. it jumps by relative address. 

If H= O. it executes the next progran1 step. 

l\;o change ta kcs place in flag.-;. 

• ] .. ()f(Jlt\t 

BHS+ i 
RHS- i 

® BHR (Branch if H Reset) 
If H=O. it jum ps by relative address. 

If H=I. it excculc'S the next program s1c1>. 
No change takes place in flag..~. 

• Forn1at 

RHR +i 
BHR- i 

®· BZS (Branch ii Z $et) 
If Z= I. it j umps hy relative address. 

If Z=O. it executes the next program step. 

J\io change cakes place in nags. 

• 1-'orrnat 
llZS+ i 
8ZS- i 

® BZR (Branch if z Reset) 
If Z=O. it jumps by relative address. 

If Z= I. i1 cxc<:utcs the next prograrn step. 
No change takes place in nags. 

• 1-·orrnat 

BZR+i 
llZR- i 

~!) BVS (Branch if V Set) 
If V= I. it jumps by relat ive address. 

If \1=0. it executes the ncxL prograrn ~tcp. 

i\o change 1;1kts place in flags. 

• f <>rrnat 
BVS+i 
BVS- i 
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@ BVR (Branch It V Reset) 

If V=O. it jumps by relati'e address. 
Ir V= I. it executes the next program >tcp. 

i\o change rnkes place in flag.~. 

• Formal 
BVR+ i 

BVR- i 

@ LOP (LOoP) 

If borro" is not produced after subtracting -1- from the UL register. the program 
counter is subtrac1cd by the immed iate data. then i1 j umps to relative address for next 

program exc-cu1ion. 
If 1hcrc is b<>rrow. (UL<OJ. it proceeds to the succeeding program step. 

No change takes place in Oags. 

• F·orn1a t 

LO P i 

(EX) LOPS 

1' = 400511 

UL • OSll 

• 011cralion 
UL- 1- UI. 

!O: I' - i - P 
Borrow = 

I: To succeeding >tcp 

' 
.--> 4000H 

P = l,QOOH 
~ 

U!.=04H 

Wl"cn Ul. ..:O 4003H lOP 

4004H OSH 

<00511 
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2-4-9. Subroutine jump instructions 
® SJP (Subroutine JumP) 

·rhc contents oft he prograrn counter. \vhich sho\v the next progran1 Cx('tuting addrcss. 

are stored in the stack pointer. then the control jump~ to the subrout ine address 

represented by i and j of the 16-bit immediate data . 

No change takes place in Oag:;. 

• Fornla t 

S.IP i.J 

(EX) SJP EOH. OOH 

•Operation 

Pl. - (S) 
s - 1 
PH - (S) 

S - 1 

i - · PH 
i- Pl. 

4003H is stored i r~ Ule stack pointer- by 
thP. execution o t STP instruc tion and 

jllmps to lhe subroul;ne of EOOOH. 
With the ATN instruction of the 
subroutine, the control returns to 4003H 
10 n~sume previous program execution. 
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@ VEJ (VEctor subroutine Jump) 

One step subroulinc j1ut1p instructio n that jun1ps to the address indicated by the t\VO

bytc vcct0r. whose high order address byte is represented by FFH a ncl low order 

address byte by the operand or the instruction. 

The nag Z is reset. 
There arc 28 kinds or VE.I operartd wit hin two bytes range of 11000000 (COH) to 

111 101 IO (F6H). T herefore. the vector address table contains the address area or 

FFCOH to FFF6H. 

•Format 
VE.I i 

• Operalion 
PL. - (S) 
S - 1- S 
PH - (S) 

S - 1- S 
( FFOOH+i) - · PH 

(FFOOH +i+ I) - PL 

NOTE: i has 28 k inds o f VEJ operands. 

(EX) VEJ C4H 

TM contents of FFC4H and FFCSH a re 'i « -t-Of 

interrogated at the address 4000H and SutlrOu tnlf 
IU!I\ () 

jump to the subr-Outine of 4500H. 

\\li th the RTN instruction of the 

subroutine. the e.xecution resum es from 

lhe address 4001H again. 

Because it permits subroutine jump by a 

sing le byte of instruction. it t1elps to 

reduce program steps. '.vhen applied to 

100 often appearing subrouline. 

Do not sale this PDF!!! 
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® VMJ (Vector 2 byte Subroutine Jump) 
JumpS to the addrc<s indicated by the two-byte \l.-ctor address. \\hO>C high order 

address byte is represented b) FFI I and low order add res.< b)1C by the immediate data. 

The nag Z is re.ct. 
Vec1<>r address table contains rFOO ll thru FFF6 H. Im mediate value i 111;1 ) ' mke C\Cll 

number of 0011 thru F6H. 

• l"'ornlat 
VM J i 

(EX) YMJ COH 

• Operation 

Pl. - (S) 

S - I - S 
PH - (S) 

S I - S 
(FFOOH+1) - PH 

(l· FOOll+i·rlJ - Pl. 

The contents ot FFC;OH tire intc rro9n1c d 

by the Vf\.1J instruction and jurnp to 1he 

subroutine of EOCOH. 
Wittl the RTN inslructior' 01 lhe 
subroutine. the execution resumes frorn 
1hc address 4002H again 
Sec:::ausc 11 permits subroutine Jump by 
1wo bytes of insaruction. u helps to 
reduce program steps, as compared with 
the SJP instruc11on. 

Do not sale this PDF !!! 
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® VCS (Vector subroutine jump ii C Set) 

Conditional \"\.'CIOr >ubroutine jump in"nietion. 

If c=l. it performs the ,·cctor subroutine jump, the s;ime as in loc VMJ imtructi<>n. 

If C=O. the control proceeds 10 the succeeding Jlrogram step. 

• 1--ornlat 

vcs i 

(EX) VCS COH 

The con1en1s or C are interrogated by 1he 

VCS ins1ruc1ion and perform the vector 

subroutine ju1np, if C= 1. 
If C- 0. it cotitinues to execute the 
progrc:im 1n the address 4002H. 

® VCR (Vector subroutine jump ii C Reset) 

C: 
"""' >tS 

~IHr '!'_ 

'"""' 
C I 

k:.-, -.. 
""" 

~ ... , .... 
''"'"'""~ 

... 
,.-.., 
~ 

"""' '"' ifClu <Ct• 

1.-~ 

Ir C=O. ii pcrforn1> the wctor subroutine jump. the s.~me as in the VMJ instruction. 

If C= I. the control proceeds t<> the 'uccc.-eding program step. 

• Forrr1at 
VCR i 

® VHS (Vector subroutine jump ii H Set) 
If H= I. it IJ<'l'forms the vector subroutine jump. the ,,arne as in the VM.1 in>l rU<.:lion. 

If H=O. the control proceeds to the 'uccccd ing program step. 

• Forn1at 

VHSi 

@ VHR (Vector subroutine jump ii H Reset) 
If ~l=O. il pcrforn1s che \ector suhro utinc iurnp. the san1c as in the \ 1M.J iustruction. 
If H- 1. the cont rnl proceeds to the s11ccccding prngra m step. 

•Format 
VHR i 

@ VZS (Vector subroutine jump ii Z Set) 
If Z= I. it perform' the \~tor subrouti1>C Jump. the same as in the VM.J in,truction. 

If Z=O. the control proc~-eds to the >llececding program step. 

• For111at 
vzs i 

Do not sale this PDF !!! 



All and more about Sharp PC-1500 at http://www.PC-1500.info 

@ VZR (Vector subroutine jump ii Z Reset) 
If Z=O. it performs the vector subroutine jump, the same as i1b the VMJ instruction. 

If Z= I, the contro l proceeds f () the succeeding prograrn step. 

•Format 
VZR i 

@ VVS (Vector subroutine jump if V Set) 

If V= I. ii performs the vector subroutine jump. the same as in the VM .J instruction. 

If \1= 0. the control p r<>Ct.:eds to the succeeding prograrn step. 

•Format 
vvs i 

2-4-10. Return instructions 

(By RTN (ReTurN from subroutine) 

The instruction usc:d to return f ron1 the subroutine to the main r(>utinc. 
No change takes place in flag.~ . 

·rhc previous progran1 address is gotten fro111 €he t xtcrnal n1cn1or)r stack t<> he 

transferred to the program counter. 

The next instruction will be fetched from the address indicated l:>y the program counter. 

• Forrnaf 

RTN 

@ RTI (ReTurn from Interrupt) 

•Operation 

S + l - · S 
(S) - PH 

S + l - · S 
(S) - Pl. 

The inscruction used 10 return fron1 the interrupt service routi11e to the 111ain routine. 

After executing the san1e procedure as in the I~:f!\ instruction. t hen the contents oft he 
·r register a t the tinlc of interrupt are gotten frorn 1he external nlen1ory stack to be 

transferred to the ··r register. Flags arc also set to their previous states. 

• l: orn1at 

RT I 

•Operation 

S + I - S 
(S) - PH 

S + i - · S 
(S) - Pl. 

S + l - · S 
(S) - T 

Do not sale this PDF!!! 
53 



All and more about Sharp PC-1500 at http://www.PC-1500.info 

2-5. Command list 

54 

List of L H5801 Microprocessor will be shown in pages to follow. There arc following nine 

types c'>r con)n1ands. 

Single byte command 

(I) I op code 

Two-byte command 

(2) i 1 1 1 1 1 1 0 1 l 

(3) op code 

Three-byte command 

(4) ~ 1 1 1 o1 I 
(5) I op code 

op code 

immediate 

(i) 

op code I immediate 

(~ 

immediate H ] immediate L 

(i) t6bi ts (JJ 

(6 ) L _op_co_d_• _ _,_==a=d_d-'_re_ss_H_ ... l __ a_dd_r_cs_s_L 

(a) (b ) 

Four-byte command 

(7) i 1 1 1 1 1 1 o 1 f op code address H 

(11) 

(8) opcode address H address L 

(o) (l>) 

Five-byte command 

(9) 1 11 11 10 1 Op COde address H 

(11} 

l 

Do not sale this PDF!!! 

address L 

(h) 

immediate 

(ry 

address L 

(/>) 

J 

immediate 



All and more about Sharp PC-1500 at http://www.PC-1500.info 

8-bil CPU command list (1) 
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8-bit CPU command list (2) 

STATUS MACtCN( LANGUAGE 
i 8YT! I Cl(>( I MN(lttC)H::C $'fMSOIJC OPCAATION COMM(Nl 

CY ll ZIE 165 4 32 1 Q 
I . 

o qA • AVt R •A 0 0 0 • 1 0 I 1 I 1 

... A V1 -.b ·• 1 01 0101 1 3 13 
fD =· AV :: R1 •A 00 • 1 0 I 1 2 11 
ro 

::: ··' AV : -.6 · •A 10 1 0101 1 • 11 

"" ... AV1 •A 10 1 11011 2 1 

••• lt V 1• lt 01 R 1 0 1 I 2 13 

. "·' 4 ..... V 1 • e.6 11 1 01011 ' .. 
ro 

: 1H ,• :N1V1 •:H 01 R I 0 1 I ) 17 
ro 

::: IJ.6 •• = ... v •. ;: •. t-1 1110 1011 s 23 

!OR • Afl'• R •A 0 00 R I 1 0 I I 1 

• 6 A$ 111;,61-A 10101101 :; 13 
ID 

:: , r• A\'.D :: (RI •A 00 • I 1 0 I 2 II 
ro 

::111.bl A$ t:: u,fl - A 10101 1 01 ' 11 

( At ; Aa>1 •A 1011 1 101 2 1 

i.c A A ! I •A 0000- 11011 1 01 I s 

•• Rt t I •ll1 01 Rl 0 00 0 I s 
ro ... R,. t- 1 •ff,. 01 R11 0000 2 9 

• H 1 I · ll 
I --- 0 1 R 0 I 0 0 I 5 

OEC A A- l ••A 0000- I I 0 I I 1 I 1 I I , ., R1 I ·RI. 01 R• 0 0 I 0 I 5 
ro ... I R1· - l ••R .. 01 RnOOIO 2 9 

• I( I •R --- 0 I R 0 1 I 0 I s 

Compare and bit test 

CPA "' A-R~ 0000- OO Rl.0 1 10 I • 
•• A ... IO Rl-01 10 I 6 

• ·-. OOHO l l l I 7 , ... A ... 10 1 00 1 1 1 ) 13 
ro 

=· A- :: R OORO l ll 2 II 
fO ' = ... A :: ... 10 1 00 1 11 4 17 

CPI .... II< - . 0 I R4 1110 2 1 

"" R .. -, 01 Ro. 1100 2 7 

... A • 10 1 10 1 1 1 2 7 . 
t-;;- . - , 

R ., . ., ---o- OOR1 1 1 1 I 7 I 

•• A/\ • ·• - l 101 01 111 l l l 
ro 

:: H AA : It+ •Z 00 • I 1 1 I 2 II 
ro 

:: n,t. AA : ... 6 - 2 10101 1 11 ' 11 

81 ... A/\1 •Z 10111111 2 7 

'" ·' 1R /\ 1-Z 01 • I 1 0 1 2 10 

111M.1 1a.b /\ 1- l 11101 1 01 ' IG 
ro 

I 
~ r ll1 , , ::dhA 1 •Z 0 I R I 1 0 1 $ J.1 

ro 
::H .-1,M.1' !:!o,h 1AJ •1 1110 1 1 01 s 20 

56 
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8-bit CPU command list (3) 

Load and store 

I 
STATUS MACtilNE l.Af,CUACE 

t.!NEMO!HC SYM80UC OP(llAT!O,"i • RYf t CYHi COMM(N"T 
C V H ?lt 1 65 ·1 3210 

l . __, 
LUA Rl R\ - •A ---0- 10 0 R1 0 I 0 0 I s 

"" Rtt- A. I OR .. Q l OQ I I s 
II~• ( R)-A OO RO IO l I 6 

l <;.M ( 1.1.b - · A 1 0 1 00 1 0 1 3 12 

=Ill) ::. I l'U - ·A 
f'O 

O OJi0101 2 10 

::1 '1.b l ~: .. t1.61- ,; 
f O 

1 0 1 0 0 1 0 1 ·• 16 

LO( R 1ft•- A.R- 1-•R 0 I R 0 1 I 1 I G 

LIN R <R>- t..R+ l -·R 0 I R 0 l 0 1 l 6 

LOI A:t.; ;-R1 ·- - - 0 I Rt 1 0 1 0 2 G 

A: .. ,; : ~•R" 0 I R,, 1000 2 6 ... i •A ---0- 1 01 1 010 1 2 G 

s ... ; :i •S -- - - - 101 0 101 0 3 12 
fO 

LOX • R •X 
O OR IO OO 1 2 11 

ro 
s S -•X 0 10 01000 2 11 

fO • p ... x 0 101 1000 2 II 

STA ., A - •Rt -- ---1 0 0 • · 10 1 0 
!-- s I 

... A -•R1' 0 0 R·• 1 00 0 I s 
R A-•I R) 0 0 R I 1 1 0 I • 

t .,,£) A -•l t:,b1 10 101 11 0 3 12 

!;{ l{ j 1\ ~• :: f R1 
ro 

0 0 R I 1 1 0 2 10 
fO 

;!( <1, 6 ! A '::.ca,1,1 10 101 110 •I IG 

sot R A• •I R!."R - 1 •R 01 R 0 0 1 I l • 
SIN R A -•l ffl.R -i I ·• 0 I R 00 0 1 I 6 

$TX R X •R 0 I R 
ro 

I 0 I 0 2 11 

s .X.- · S 
ro 

0 1 0 0 11 1 0 2 II 
fl) 

p X-•J> 0 1 0 I I I 1 0 2 II 

PSH • A ·•ISl,S l ·S 
ro 

I 1 0 0 1 0 0 0 2 II 

R R~ •JS .RH •IS - lJ, I 0 • '" 10 00 2 " 
S - 2 ·S 

P<)p • t S ! l l •A.S i l •S --- 0 -
ro 

1 00 0101 {) 2 12 

R f S I II •RUI S • 2}-•Rl. ----- 0 0 • ro 
I 0 1 0 2 15 

S +2- ·S 

ATT A- HSTATUS> 00000 
ro 

I 1 I 0 I I 0 0 2 9 

TJA l l SlATUSt- ·A --o -
ro 

I C I O I Ol O 2 9 

Bl~ock transfer and search 

lilN f X) - rY X-r l - X 
' Y+.1-·Y - ---- I I I I 0 I 0 I I ; 

en .. · A-•1X:1,X+ l -·X 0000 f 1 I I I 0 I I lJ. I ..L 1 
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8-bil CPU command lisl (4) 

Rotale and shill 

T SlAIUS tl'X'flXC l.Al.'GUAG( 
M:.. f" t1..00:C S YMllC.IC ()P[RAllON . 3fli ""' COMMlNI 

CY ll lf( 7$ ~.C l 2 10 

T 

RO. '-ls· .£o}J Vv.J'- 11Cl101l I s 

ROR ~· C·7·0 d =- 110 1 0001 I 9 

SH~ ..£]· I• 0 I· 0 1101 1 00 1 I • 
SllR o- 7- 0~ 110 1 0 1 0 1 I 9 

ORL l 11 C'.:1' · 1 I I 0 I 0 I I 1 I 12 -A • ,,, 
ro 

ORL .. Mtl Ae"'ll 110 1 0 1 1 1 2 16 

ORR L Lr i'71 110 10 01 1 I 12 -
A I ) ... ro 

ORR - Mt'. 1 A1e.1 110 10 01 1 2 16 .., 
A( X I I I 1 1• 1 1 0 0 0 1 I 6 

A 

CPU conlrol 

·~.o A- 11M(R(l0•171.0- l8 1----- ro 
2 9 11 00 11 1 0 

AMI 
10 

2 9 • 1 • 18 1 1 01 1 1 1 0 ' 
CCV d1v1oe1 cit11 

ro 
1 0 0 0 1 1 1 0 2 8 

ATP A •Ov!Plil Pol l 
FO 

2 9 110 0 1 1 0 0 
Ctock oo! J).11) 

fD SOP 1-DitP 110 0 00 01 2 8 

RCP FO 
2 8 o-~sP 1100 00 0 0 

sru J -.Pu 11 1 0000 1 • 
RPO O-PU 11 1 0001 1 ' srw I •P¥ 10 10 1000 • ... o-Pv 10 1 1 1 0 0 0 • 
... •H- •A c; 

ro 
10 1 1 1 0 · 0 2 9 

Roi 0 •I( ----0 
ro 

10 1 1 1 1 10 2 E . ro 
Sii I -.1£ ----e> 100 0 000 1 2 8 

llLT 
ro 

1 0 1 100 0 1 2 9 

OH 
ro 

01 0 0 11 0 0 2 s 
NOP 00 1 1 10 0 0 5 

Str. 1- c o---- I 1 I I 1 0 l 1 4 

REC 0 ·C 0---- tl l l l O O I ·1 
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8-bit CPU command list (5) 

Jump 

STATUS l MACll!N£ t;,NCIUAf~ .w-.r ,_,, 
MNEMONIC S'r'MOOLIC OPERA TION - - ---; g 1 , "'' "' 

Cl/H l 1E , i' t;~~32 1 0 
C-0.'>IMENI 

Ji*.iP 1j_,. P - 1 0 1 I I 0 I 0 3 12 

eoes 

evs 

C:ll!t 

BZS 

SZR 

LOP Ul.1' 

Call 
S JP 

V{ J 

!f:'.:S 

'-''.CR 

VHS 

VtiR 

vis 
' 

V21l 

'NS 

lfr.1J 

Return 
RTt~ 

Rll 

~ =-Cl< p o , •P 

$. 1: P- i-P 

1/ C = 1. P ;I. : •P 

1/ C O. continue 

1/C- 0. P;. r- ·P 

1J C 1. COl"ll r..te 

1/ V:iQ. CO(I! ""00 

i/ V- 0. P: i-P 

1J H- O. P ii •P 

1'f H- 1. co:i:1r11,e 

if Z= O. co:1h11oe 

UL-1 -·UL 

i/Bouow= O. P- 1'- P 

Pl. - 1 St.P..-1 S-1). 

s - 2- s. ii ... P 
P~ - I SI.PH- I S-1) 

S- 2-S,J. ql-•Po..(q+ I 1-P~ 

ifC 1.1q1- rt.- c s - n 

(q + 1)-· Pl - lS).S - 2-· S 

i/C= O. • 
1'/H - 1. • 
i/U o. • 
1/l- 1. • 
if 'l o. • 
i/ y - 1. • 

«<1i --r •• ~s- 1 > . s - 2-s 

IQi 1)-•Pi - ( S) 

( $ 111 •PUJ.S t 2} •Pl , 

S+ 2-·S 

<S + l )-i-PH.(S 1-2)-·Pl. 

CS+ 3J-T,S+ 3-· S 

-----

---0 -

- ---

00000 

10 0 .5 1 1 1 0 

1 00 ~ 0 0 1 1 

1 o o .<(000 1 

I 0 0 .<: 1 I I 1 

1 0 0.sl l OI 

1 00$0 1 I 1 

1100•0 1:1 

I 00•1011 1 
I 0 0 .,,. 1 0 01 

1 0 0 0 1 0 0 0 

1 0 1 1 11 1 0 

I 1 - ' -· () 

1 1 000 0 1 1 

l 1 0 0 00 0 1 

1 10 0 0 1 1 1 

1 1 0 0 0 1 0 1 

1 1 0 01 01 1 

1 1 0 01 0 01 

1 1 0 0 1 11 1 

I 1 0 0 1 I 0 1 

1 0 0 1 1 01 0 

1 0 0 01 01 0 

8 .-i = I: - ; 

• , (lnt.lu<!os one mort'! 
C)'CIC:) 

2 !10 11 .,t: lld con.:·:'°" 
00¢ NC l"le<'IC1t ry 

00 I C: Un)I' 

2 a·IO U 0 I (I NW r.:.n .,,,, 
0 I l H: tuJI 

I 0 0 N!.: f\Ot! H fO 

2 $ 10.11 1 01 NV. u •O 

2 $ 10 11 

2 S IC U 

2 a !Cll 

2 a !0.11 

8/ \1 

3 I 19 

I " 
2 6121 

2 6/21 

2 8 /21 

2 6/21 

2 8 /21 

2 6/21 

2 ar21 

2 10 

I 11 

I " 

I l () N\', r.:.n~-..,~ 

I I I V: q.~11'°"'· 

• \'ec1or address {<;) 

V£J; f f - ,q., 

11;0 ... q, 

\'MJ: f f - •Qn 
etc. 

,· ' <ll 

-

NOTE: P in above lis1 indicates a succeeding byte. Fo( a command accompanying the imrnediate value. it 
indicates the byte that fo llo\VS to the immediate value. 
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LH5801 --
MNEMONIC MACH!tic LANCUACE MNEMONlC MACH!tl( LANGUAGE MNE MONIC MAC!f.tl( l MlGUACE 

ADC XL 02 AN! ( ab) E9 ab i 8VR - 9D ; 

YL I 12 ;<( X) fD 49 ; BZS ... 80 ; 
I- . Isa ; UL 22 # ( Y) f D 59; -

Xii 82 # ( Ul f D 69 ; 8ZR + 89 i 

YH 92 ~( ab) j FD £9 a 11 ; - 99 i 

UH A2 AM O fD CE i CDV 1 fD SE 

( Xl 03 AM ) FD DE I CIN f 7 

(Y) 13 I ATP fD cc CPA XL 00 
(U) 23 ATT I f D EC Yl 16 

( ab) ,,3 d ,, BCH + SE i UL 26 

:I ( X) I rn o3 - 9E i 
-

XM 80 

;t ( Y} FD 13 BCS ... 83; YH o·· ,,., 
:; ( U) FD 23 - 93 i I I UH AS 

:I ( ob) FO A3 ab 8CR + 81 i ( X) 07 

ADI A 83 i - 91 i I ( Y) 17 
I-

I I cu> ( X) 4F i BHS + 87 ; 27 

( Y) SF i - 97 i ( ,~1,) A7 ( I ,, 

I--
( Ul GF ; BHR + es ; :;( X) FD 07 

( ab) £F' (l b ; 
. 

- I- 95 l I ~( Y} FD 17 

:I ( X) FD 4F i Bil A Of i I :l(U) FD 27 

;;: (Y) FD 5F i I ( X) 40 j I j :!( ob) FD A7 a b 

;; ( U) FD GF i I ( Y) 150 ; I CPI I A 87 i 
-

:I ( oi>l FO EFabl (U) 60 i I XL 4£ i 

AOR x FD CA ( ab) ED u h i I Yl SE ; 

y FD DA ::; ( X) FD 4D i I ,_UL GE i 

u F0 EA :! (Y) FD 50 i I XH 4C i 

AEX Fl ~ ( U) FD 60; I YH SC ; 

AND ( X) 09 :I ( ,,b) FD EDr)b i UH GC i 

rm 19 SIT I ( X) OF DCA ( X) BC 

(U) 29 (Y) IF 

I 
(Y) 9C 

( ab) A9 t1 b (U) ~ 2F ( lJ) AC 

±; { X) FD 09 ( Qb) AF Qt, I :; ( X) FD BC I 
li (Y) FD 19 I< ( X) FD OF I :; ( Y) FD 9C J 
;; (U) FD 29 :I (Y) Fil 11' :l(U) FO AC J 
~ ( ob) FD A9 a b I $: ( U) FD 2F DCS ( X) oc I 

ANI 
- i I I ;; ( ,,b) I FD AF" b I I A 89 ; ( Y) lC 

·--
( X) -19 ; I BVS 

1: 
I SF i I (U) 

2C ~ 
(Y) 59 i I ::;(X) I-FD OC 9F , 

(U) 69 ; BVR + 80 i I :;cvJ FD lC I 
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I MNEMONIC MACll4~E LANGUAGE MNEMONIC MAClllNE LANGUAGE MNEMONIC I MACHIN£ LANGUAC£ 

DCS ::iCU) FD 2C LOA UL 24 ORA ::( Y) FO 18 
f-

DEC A OF XH 84 l'( U) FO 28 

XL 42 YH 194 1'( 1<6) FOAQ,,b 

YL 52 UH A4 ORI A BB i 

UL 62 ( X) 05 ( X) ·~B i 

XH FD 42 (Y) I 1 s ( Y) 5B i 
f- -

YH FD 52 (U) 25 ( U) 68 i 

UH fO 62 ( ub) A5 ~·, b ( ab) j EB u 1, ; 

x 14• l!( X) I ro 05 l;( X) I FD 48 
1-c 

y I Sil ~ (Y) FO 15 :; (Y) FO sa 
u I GS ;; (U) FD 25 l! ( U) FO 68 

!--
I I ORL (Xl 07 i: ( ab) FD A5 ~I h :; ( (1/J) Fil EB • b i 

='! X) i FO 07 LOI A 85 i I POP (\ FD 8A I 
ORR ( X) D3 XL 4A i i )( fDOA J 

~( X) FD 03 YL 5A i I Iv Fl) IA I 
EAi BO i UL 6A i u FD 2A 

EOR (X) OD XH 48 i PSH A FD CS 
-

(Y) ID YH 58; x FD 88 

( U) 20 UH rss ; I y FD 98 

( '11,) AO o I,, s I AA ; i I lu FD AS 

::i( X) FD OD LOE x 47 I ROP l FD CO 

::i( V) FD ID v 57 I REC ,- F9 

::i( U) FD 20 u 67 RIE FD BE 

::(ab) FO AO ( I b I.OX x FD 08 ROI. OS 

t-litl 
- -

ROiJ. FD Bl y FD IS 0 1 
- - -

INC Jl. DD u FO 28 RPU I E3 

XL 40 s FD 48 r RPV l 88 
I- l'fo ss YL 50 p 

1 RTI 8A 
f- l '•s J RTN I UL 60 UN x 9A -

XH FD 40 y 55 I SBC I XL 00 

YH FD 50 u 65 I YL 10 

UH FD 60 LOP UL 88 i l UL 20 
-

NOP I - I XH x 44 38 80 

y 5·1 ioFF I FD 4C I ~· · 00 

u 64 ORA I ( X) OB UH AO 

ITA FD BA (Y) 16 ·I I ( XJ 0( 

JMP BA i j I ( UJ 28 I ( Y) 11 

LOA XL 04 ( tJb) AO (I,, I I ( U) 21 

YL 14 ~ ( X) FD OB I ( ab) Al ('; b 
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MNEMONIC MACHIN( LANGUAGE MNEMONIC MACHISE lASGUAGE 

SOC ~ ( X) FD 01 TTA FD AA 

~ ( YJ FD I I VCS +---,_C_)_, __ 
:<(U) FD 21 I VCR IC) ' 
:: ( obl FD Al • 6 VEJ CO CO 

~----+~~~~--' 

SOI ~1 i C2 C2 

t-
SOP 

SEC 

Sill 

SHR 

SI( 

SIN 

SJP 

SPU 

SPV 

STA 

STX 

L 

43 C4 C4 

53 CS C6 . ~ -u 63 
- . 

FD Cl 

F8 

09 -
OS -ro 81 -x 41 

y 51 

u 1 s1 

UL ; i 

El 

A8 

XL OA 

YL )A 

UL 2A 

tx11 08 

VII 18 

UM i 28 

( X> Joe 
( Y) .LIE 

lUI 
r 2E 

( ult) At o 6 -!: I XJ FOO( 
I 

= YI I FD IE 

~02( 
• l o6l FOAF •• . 
x FD 4A 

y FD SA 
' 

u FD 6A 

s FD •E 

p FD SE 
!-

YMJ 

VYS 

vzs 
VlR 

VHR 

cs ca 
CA CA 

cc cc 
CE CE 

DO DO 

02 02 

o~ 04 

I 06 D6 

08 08 

DA DA 

DC DC 

DE DE 

EO EO 

E2 E2 

E4 E~ 

E6 E6 

EB E8 

Ell EA 

EC EC 

EE EE 

fO FO 

F2 F2 

F4 F4 

f6 f6 

L ___ c_o ; _ 
,-Cfi 

CB, 

I C9, 

l cs; 
WIS I C7; 

L TIN l I ~ ~i I 
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2-6. Electrical characteristics and timings 

Absolute maximum ratings 

Patameter Symbol Limits Unit -- -
Supply voltage Vee - 0.310 + 7 v 
l'npul voltage v. - 0.3 to +7 v 

Output vollago v.,. - 0.310 + '/ v I 
Opera1ing temperature T opr Oto + 40 · c 
Storage temperature Tstg - 55 to -!- 151) •c 

Electrical characteristics 

DC characteristics (Ta- o 10 40° C. vcc-voo-4.SV z o.Sv) 

Pata meter Symbol Min. Typ, Max. Unit Test Applicable pins conditions 

Supply kt 7 15 mA 3.80,\.1Hz 
C t.J ffCOI crystal u't 
Cu ring connection 
operation 

Supp ly l,c; • nlA 
corrent 
d u rir'1g ha.U 

l'npv1 "'o11age v .. V.:.:· 1.0 v 00~7. BFt. RESET. H IN. 
WAIT, N~.,, I , ~ • .,I. IN0,...,7 

v. 0.4 v 

O utp ul v,.. 2..1 v b.= 4C-011 A 1\C0- 1$, OPF. BFO. fVY.J , 
voltage 0 0 . tv\E0...,.1, ?4>, PU . PV, 

v~ 0.4 v lot = I .6n1A <>OS. HA, DISP. D0- 7 

l!npu1 curron1 11"1 1.0 pA lnpul pins o<her than I V .. = Vcc, AESET, BFI 

5.0 pA RES ET. BFI 

1,0 pA Input pins Other than 

Vr. = O IN0- 7. RESET. BFI 

30 60 JIA INO- i I 
Pow·cf S\\•itch Ru 300 !l VA 
O N fCSistoncc 

I R·,,. 300 !) vo 
LC~ d d vc ON j R. 3.5 kfl Hi- Vet: H0- 7 
resistance 

R· 3.5 k!l H;- v .. -
R, 5.0 k!l 1-1 i- '.'OIS 

I-
Supply 1., 5 /'A Vee = OV 
corren1 v.,= 5.5V 
d u ri ng 
St:tOdby 

3 4 s1a1e output 11,. 1 1.0 pA 1\00- lS. 00 ..... 7. RIV.'. 
leakage ME0~1 . OD 
current 
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AC characlerisUcs 

Parameter Symbol 
., 

Min. Max. 

Tc 667 

<i>OS " 150 

11 40 

t•li 220 

to 250 

A00-1 5 t BO 

- T 

lo 260 
ME0.1 

t BO 175 

- -~ 
•• 250 

OD 
. , 170 

'"" 370 

''" 100 

R/W 
b - 30 50 

~ 200 

lo 600 

L 220 
00-1 ,, 170 

•• 1 C\I 
I-- -

p~ 
to 350 

b 100 

r 
11()-7 " 190 

"' 30 

WAIT 
,, 130 

"' 20 

to 340 
PU. PV 

• 50 

·r-

OPF 
r. 310 

b 190 

RESET 1. 2 

BFI lw 250 

BFO 
to 150 

L 360 
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Timing (1) 

... 
AD~ "-" • - - - - - - - - - ·f'----+---' 

- 10 *' 

,, 
"'w- -1-- -4--- 4----J-- - -L-4- -ho 

00--'--

.--1-- +-- - ..J......r -- - - - - - - - -
- '" ·~L ,, 

----~--- - -
o. _1 _ __.__,w1-.--1. '---'----l-/}-~ - --r --··-::-:c_ 

N 1'--....... -~ 
I ~~ 

Timing (2) 

• Os 

------ ----.~--+--r---- -- ______ .. __ _ 
'"'---+---+---'L I --- ~ 

• 1 ~ • ~. 

'l\'Att 

~ I ' 
""" .. •• 

O°' 

•• 
Rf:SE1 

" 
'" 5·· } 
e•o 

» 
,, 
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LH581 O/LH5811 1/0 PORT CONTROLLER 
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3-1. Outline 
The LH5810 1.115811 i, a ,ingk chip CMOS Static LSI that features the follo\\iop. 
functions: 

(I) two p<airs of 8-bit bid irectional pnn 
(2) one 1>air of 8-hit 0111pu1 pon 

(3) t\VO in1crrup1 rcqucsc inpuls (one c:>f lhcn1 pore in pu t) 

(4) one interrupt request output 

(5) CP U wait control 
(6) serial data tmnsfcr t.•orurol 

3-2. Functions 

66 

© Pons PAll"-7 and 1'!30-7 can be progr.1m111cd ofthcirdata fl'"' direction in bit unil. 
Abo. it can be accc,.. ... ~1 as one location ol the memory. as seen from the CPU. 

0 Latch clock 1'4> can be direct!) gi"'" from the c.-icrnal source through output pons 
PC0- 7. Al<o. it ca n he access..'(]'" one location of the memory. as seen from the C PU. 

0 As there are two interrupt request input> or I RQ and rn7. interrupt '" ' Ille<! can be 
issued 10 the Cl' U at the rising edge of the input when the con'Cspo11di11g hit <•f the 
tvf SK rcgi:-.1cr is " I" . (>07 rnust bL' in (he in pu I n1ndc befor.:- using P B7 for I he i ntl!rru pt 

input. 

© Since 1 hl!rc i~ thi..• CPU '' ait control ci rcuit. l\\'O 1nen1ory('nablr.: signals can be output to 

thi,; mcn1or~ of 'llO\\ :tCCt.'S..<i rin1e. Bc~ilh .. ,. it h.a~ l\\O inputs of \\llit condition'. Up to 8 

\arii:lil~ of a(.·cc:s~ tin1 .. ~ (".<tll be progran1nlc:d. 

0) It ha< the follO\\ing functions 10 handk ..crial da1a 1r:111'fer. 

A. Serial data transmit 
Serini da1c1 ll'a rt .. fc:r t;1kc::-. place i1:. a fornlH l ol a :i.Hlrt bi t. 8 bits or <lat:1 .a11d I \\'() :-.lop 

hi1 s. ·rransrnission clt>ck is sc:lcct<:lblc hy n1l'a11s of internal a nd cx1cruu I clock selt:c1 
progr«1111. :l>\\cll asthecloek ratd l I. I 2. 1 128. I 256. I 5 12. 1 1024. 1 2048. 

and I 41)<)6 or the basic clock). 

B. Serial data receive 
\\.hen the ,.t;tn hit i~ n.-cci\l-d i11 an idle ,.,ah:. thr.: ~rial data follo,,inc l<> it i!

recci\l'tl. 1\ftcr rccei\'·ing the: data co111pri"''tl ofX hit.;. it i' then stored in tlx: internal 

rcgi,.tcr und tile intc-rn1pt re<JUC"St flag i:-. :-.ct acti\c. l~t...tti\e clock i,. furni,hcd fro1n 
lhc cx1crna1 )0\lrcc ''hich beco1ne~ the receiving clock by il!->l'lf. It 11n 1, l be in 

~ynchroni7::t tion \\'ith thl~ serial data input. 

C. Pulse waveform 
It is pos:iiblc I t> ha,·c continuoul'I outpul of' pulse \\'aYcf<1r1n. r:rcqucncy is 

program mable 10 eight kincb of I I . I 2. I 1 2~. I 256. I 512. I 1024. I 204fi.nnd 

I 4096 of the basic clock. 
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D. Data transfer to the audio cassette tape 

Format of data transferred to the audio cassenc tape consists of a start bit, 8 bits of 

data. and two stop bits. with cite modulation signal generated from the SOO 
output. 

Normal scfi31 data transfer SXO ~ 0 0 I 

SDO lllllll I I I l I llllllll lllll I IJUlUUll I I I I I llllU J 
Audio casscu c da1a 1ransfer 

--7 ~----OATA-----l> STO? 
START 

CLO I I I I I I I I I I I I I 

Assume now that normal serial data output is to be SXO. the modulation clock to 
cite data I to be FX. the modulation clock to the data Oto be FY.and audio cassette 

tape data output LO he S l)O. then tht: foll<.l\Ving equation c<nnprises: 

SOO = SXO · FX + SXO · FY 

Wherc<is. FX and FY can be set independently to 1/ 64. I / 128. l / 256, l / 512 or 

II 1024 of the basic clock by mean~ of programming. 
The serial transmit clock CLO can be programmed as dis.cussed in Item A. 
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3-3. Internal structure 

70 

3-3-1. Block diagram 
T he I/ 0 pon controller consists of nine i mcrnal registers. wait com roller. seria l controller. 

and interrupt controller. and each of int<;:rnal registers can be accessed as one loca1i<.>n of 
the 111crnory as seen fron1 the C f)U. 

1/0 port controller system block diagram 

.,., 
C1· " $r11!.1 

--+--ll--ll-l-H-+i---+-~-H---ff-+-rl!-fi---+--,----11--l,e9, .. ,<-••-:~ 
~v*il'' -"cso 
COll:.'ol - : C$l 

Y!~l-rt1'- C.\& 
'<C •. ~ •Os• 

"" , 

3-3-2. · Internal registers 
(j) G register (RS3- 0 = 1001) 

i;1 ' (1; ' ~ (.4 G3 G2 (ll (t) 

-T- ' -L_ ., 
OM<' ;;lion 

(j ' -¢ - 1n:cn •:d c:locik. 
' 9-e;o.l er~I CIOCli.: 1 . 

• tntc-rr_.1 ~10¢l 
Clock <1e1n1-ed l i on"\ 

.. 0$ 

• £it~'"'' tl6o::J;: 
C IOCk .,( •ow(l(I !•O•n 

CLO. 

"' , 

- >I" •. "' Clock rll!\' 

0 0 0 <Jo -:- l 

00 1 .P -t2 
,p + 128 

-~ 
1 0 

<ti : 256 0 1 I 

• 1 1?, 0 ¢ -:-512 
~-:-1024 1 0 

1 1 0 9+20-:S 

l I I 9+'()')$ 

(• F.\'11•)' elor.l tl'l :v ,,i <1e :v 1• 
rnorw~ bll GO-.G2 

C< 0 C$CU;'lhQn 

Q CIOC;, °""""""' IMO~ 

00 , 

' 
' 
i 

'"' . 

- --- -- · -' 

I C!oe'-W!~ 

• r;1 r.:.-c-1"·e c>llil'y .n me IC1•(:6 (;S-;j°f'lpt~h.:if{;O l<ll'O) \.\ t~~ !t"illl 

10 . 0 o · 2,51 .... 11.s1 ont.'rnal csoc' m()(f(lo 
I ' 2.St 6.51 I)! (';3=0 0 0 

*fl 0 2.Sl 3.51 
. 0 . 1 -,-.- - 2.St 2.$1 

l 0 0 } ,51 12.51 . 
1 0 I t.St 7 .St 
l I 0 LSt ·!.St I CPU Op(•1 1l~1nl} . 

LSt 3.51 l•flq1~ncy l I I 

·111e (i register can read/ write data when l'cgis1er is selected (1 001). 
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(f) MSK register 

MSK 

1 6 s. 4 3 

xl x !x lx l 
..__.__.__.___.'-;-'-1-;""'":::'. _ _,. , Interrupt mas~ bit for IRQ 

'----l>)• [ lnte(t upt 1nask bit fo r PB7 
~ Interrupt mask bit for receii.•er flag RD 

'------~)~rllerrupl n1ask bit fot 1ransmittcr flag TD 

Interrupt enabled \'.'tlen tt1e bit is ··1". 

T he MSK rcgi~tcr can read / write data when register is selected (IOIO). 

-
-

NOTE: Whan the con1ents of the MSK register are read. the contents of C L 1, SD1, PB7 . and 
IRO ate stored in h igh otder d igi1 positions. 

** CLI $01 PB7 IRQ M~K M~K MfK MgK 

Contents of MSK read 

@ IF register 

IF 

7 6 5 4 3 2 1 0 

1 x 1 x 1 x 1 x 1 TO [RO]"Tn1~1 

I 
I '--) Set at the rising edge of IRQ in put. 

. ~. --~> Set at the rising e<lge of PB7 input. 
'------:> Set upon completion of serial inpu t receive. 

RO is reset \•1hcn the CPU received data is 
read or 1he co1Hents of the U <egister are tead. 
Set upo1) con)pletio o ot setial data 
transmission. 
Reset \Vhen the CJ'lU load th e transferfing 
serial data to the L register. 

IFO and I Fl can read/ write data when register is selected (IOI I). 

RD and T D are dedicated to read only. 
NOI E: During H.~ceive ot serial data, RO is reset. Term" serial data rcceive" means the period 

during which an 8-bi1 data is in reception. \Vhh the start b it excluded. 

© ODA ~gister 

DOA 
., 6 s 

CCf 
4 3 Z I 0 

l_J_l_l_i_I 

T he register used to determine the direction of the port PA. 

i-lh bil of lhe ODA register 

When 0 PAi is in thP. input mode. 
When 1 PAi i s in the o utput rnode and 01..11pu ts the content s o O P i . 

DDA can read / write when the register is selected (1 100). 
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CD DOB register 

The register used IO determine the direction of the port PB. 

Selection of the inpm/ outplll port is the same as in the DDA resister. 

DDB can read/ write data when the register is selected ( I 101). 

© OPA register 

OPA 

7 6 5 • 3 ~ 0 

,_,__LI_! I I 

The OPA register is the buffer for input and output of di1rn to the port PA. 

Jn the case of output. DD Ai must be set to .. I" (output mode) and the register must be 

selected ( 1110), then the data on the bus line is loaded intoOPr'\i, Hl be output on P/1i. 
Jn the case of input. DD Ai must be set to "O"(input mode) which prohibits output from 

OPAi. then the contents of PAi arc loaded into OPAi and the data is sent on the bus 

line. 

<D OPB register 

The OPB register is the buffer for input and o utput of data to the port PB. 

It has the same function as the OPA 1·egister. 

OPB can read/ write data when the register is selected (I I I I). 

© OPC register 

The OPC register can read / write data when the register is selected ( IOOO). 
Also. the contents of the data bus can be latched to the OPC regi~tcr at the fall ing edge 

of the external input clock P4>. 

@ F register 

The F register can read/ write data when the register is selected (OJ I I). 

F0-2 determines the clock rate of the modulation clock FX and F3-5 the modulation 

clock of FY. 

x _L F6J roJ F4_1 F3J F2J n J Fo_I 

I Determines the modulation clock tate of FX, 
Determines the modulation clock rate of FY. 

I C lock rate 

0 0 0 1' + 64 
0 0 1 4>+128 

Change of SOO output moae 
~' t 0 ,p +256 

0 Notmal serial data transfer 0 1 1 ,p + 512 
I f\1odulated serial data transfer 1 0 0 ol + 1024 
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3-3-3. Pin description 
(• ): See Pad layout and structure In 3-5-2. 

No. Signal Function No. Signal Fu nction 
name name 

1 PA l Po :t inptitloutput 31 RS2 RP.fi 1S~Qt solect 1npt:t 

2 Pt\2 Port 1n p11t/ou;pu1 32 RS3 Rcgis;cr select input 

3 PAJ ?01 t 1nput/outpu1 33 R/W f'.leadtv .. ri te inp ul 

4 PA·~ Port input/ou1put 34 MEO Memory ~nab!e inp ut 

5 PAS Port input/oulpul 35 ME1 Mernory ('nab lc inp ut 

6 P/\S Pert inpul/ Oulpul 36 WO '.Va11 COr)j 1t1on 1n pu1 

7 P1\7 Pert inpu lfou1p u1 37 \1,/1 •.van condition 1npu1 

8 GNO f'0 \•1er source JB GND PO\'JCf sov tCC 

9 PBO Pon inpul/output 39 vcc Po.,.•er SOlJrc-e 

10 PB1 Pon inpul/output 40 OMEO f' • .,emory enable output 

11 PB2 Pon input/output 41 OME1 f' • .,ernory c nablc output 

12 P83 Por1 input/output 42 WAIT \Vait ou1pu1 

13 f'84 Porl input/output 43 IN T 1n1cttup1 output 

11; PBS Pon 1np ut/ou;put 44 RESET lnitiaJize Oli tout 

15 PB6 Pon inp ut1o u1pu; 45 IRO Interrupt input 

16 Pll7 Pon inpu11ou1pu1 . lntorfupt inpu1 46 ~OS Sasic c rock input 

17 Pel> Port PC latch clock 47 CL1 Serial receive ciock input 

16 PCO Port ovtput ·~8 SDI S<:nal fcccivc hl put 

19 PCl Port output 49 LC) Not used 

20 PC2 PO(t CU1PUI 50 CLO Serial ret l ttn clock inpu1/ou1put 

21 PC3 Po f t ou1put 51 soo Serial rec/ t rn input/output 

22 PC4 Port ou1pv1 52 00 Data bu$ 1npu1/ ou tpul 

23 PCS Port ou1pu1 53 0 1 Data bus i 1,pu1/ ou1put 

2•1 PC6 Port oulpul 54 02 Data bus i 1~pulfoutput 

25 PC7 Pon ou1pu1 55 03 O~t~ !>us inpullotilput 

26 cso Chip select i 1~put 56 04 Data bus inp ut/Ol•lput 

27 CSI Chip select input 57 OS Data bvs i nput/Output 

26 CS2 Chip select input 58 06 Data bus input /output 

29 RSO Register sel~ct 1npv! 59 0 7 Da:a bus i nput/output 

30 RS1 Ro91stllf select 1npu1 60 PAO Poft inpul/ou!put 
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3-4. Functions 

3-4-1. Operation 
1/0 port controller operation 
CS2 CS 1 cso RS3 RS2 RS1 RSO R/W Operation 

0 1 0 0 0 Resets the divid~r intl'!rnally contained in the- 110 
POfl Chip . 

0 1 0 I I Heads the contcins o f the- u fe91ster an d sen u1s 
thern on the d ata bus. At the sanl e tiroe. 1ho 
tcccivc flag RO is rC-sQt. 

0 I I 0 0 The con tents of th e data bus are con•oerted into a 
serial data ::;:igna1 of stan/ do10/ stop s1n1cture. Al 
lhft sitme t1r1u~! , the tr(lnsmit l!ag TO is reset. 

0 1 1 0 1 I 1 0 The contenis of lhe data b us are sio:ed in the f 
ro-gister. 

0 I The contents o1 thc data t>us arc sto red in the 
OPC register. 

I 0 0 0 

I I The Cc)nten1s of the OPC cegister arc sen! on !he 
dala bus. 

0 I Tl)e c;on1en1s of the di:tta bvs ;.n e stored in the G 
register. 

I 0 0 1 
1 The contents o1 !he G regislCf arc sc1n on the 

Cata bus. 

0 The contenis ol the data bus (lfC stofcd in the 

I 0 1 
1'.'iSK re-gis1er. 

0 
I Ttle conten1s of the MSK cegistcr o.tc son1 on lhc 

e1a1a bus. 

0 The c.on1en1s <>I 1he data b~JS are stored" in the IF 
fC9•Stef. 

I 0 , 1 
1 Tho conten1s ol lhe IF re91s1er are sent on the data 

bus. 

0 Tt:c contents ot the data bus afc stored in Ult) 

I 1 0 0 
OOA register. 

1 The co1H('n1s ot tho ODA rogis:or ar·c scot on the 
dato b vs. 

0 l hc cootcnts of the data bus an~ s101ed io t11c 

1 1 0 
0 00 f0£'iS1Cf. 

I 
1 The contents o t the 0 0 9 fegis1ct are sent on the 

Cata bus. 

0 T!H~ conh?nts OI llH? data bus are s~ored Ul Ult? 

I 1 1 0 
OPA fCgis;ct. 

1 The contents of the PAi a re sent on the data b us. 

0 i 'hc coo tents or the data bus a re stored 1n the 
OP8 registef. 

I 1 , 1 , ltl c con1en1s ol the PBi a re sen1 on the d(-ila bus. 
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3-4-2. Wait control 
Q) Function 

\\1ait is a function applied in accessing a s(()\\I <1c1ion rnen1ory. lt makes lhc Cl' U 
operation ten1porari1y halted until a cornplctc access is do11c to the s1(>\V action 
memory. When the CPU makes access to the address where slow action memory is 

assigned. the condition .. I .. is entered to the wait condition in puts WO and W I. WO is 

the wait condition input which is applied to place wait to the memory area controlled 

by MEO. while WI is the wait condition for the memory area controlled by ME I. 

When the wait condition is established. that is. when "WO· MEO+WI· M E l= I" is met. 

the W /\ IT signal is issued to the CPU. As the wait control counter is provided 

internally. it releases WAIT to the C PU when it is counted 10 the value set by the 

program. then the C PU proceeds to execute a next machine cycle. 

AD 

MEO 

1'10 __/ 

WAIT 

<'--- rncrcn1enls couri~cr---~ VIAil 1c!cascd 

Dt.n·'.O 

<--t P-~ 11\ ----'> 

Since a slo\v access n1cn1ory usually consists of dynan1ic logic. it needs a prcchargc tin1c 

(t r ). Thus. the 1/ 0 port controller issues the memory enab le s ignals DM EO a nd 

!)MEI to the d ynamic memory. including the prechargc ti rne. D M EO is for M EO 

and DME I is for M E I. 

When the CPU accesses the 1/ 0 port controller. the signal WAIT is issued without 

the wait condition in· WO and W I. 

0 Wait time 
Wait time cim he programmed by means of bit positions of GS. 6 and 7 of the G 

register. Relation of GS. 6.7 with I A and tr refer to page 70. 
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0 Wait time of 1/0 port controller itself 
When the CPU accesses the 1/ 0 pon controller. wait of a single CPU machine cycle is 

auwmatically applied . 

If the WO and WI is in the \\".t it slate when the CP U accessed the 1/ 0 port controller. 

\\iait ends in one cycle. 
NOTE: When there is no \•1ait condition ir) WO and \V1 . the same \'l3vefoun as MEO ar1d ME 1 

are sent on DMEO and 0ME1. 

' . 
t<- i~: 

' 

' • !\_ 

' ' ' ' ' AO------:- ---:------------ --,-, -, 
' ' ' ' 

Mt0/1--+., r:.---:.-.------------:.~.L-
_., :..... -+' I+. tO ~· ,.,... 1$ 

I 1 ' I I 
I IAll ' ,----=~~~~---..;.~ 

OME0/1---T---~ ' ' ' ' ' ' 
. ' 
' ' ' ' ··---+-'.----7'-i'--c==========:·:t·=)-. ' I 1 I I ' 

•+- !P - :..:------«------
' ' 

' '<--,,--->:<---- - ------.;.> 
" 

' ' ' 

tr' and '"' for actual ROM is as f-ollows: 
t p· = t ,\ P + l P + l D 

rn· = IA - ID - IS 

1 s = 200nS 
Since l..<\ P and to differ depending o n the pcri1>hcral circuit configuration.1heys hould 

be cornputcd on 1hc basis of lo.ad c.apacitancc. 

3-4-3. Serial data input 
SDI is a serial data transfer input and CLJ serial data transfer clock. 

n ic 1/ 0 port controller reads the 

input d<lla al the rising edge of CU . 
Serial data goes into the r'Ccciving 
111ode \vhen it changes fr()lll an idle 
state (SD l= I) to low· state a nd reads 

data from a next clock . 

SOI =:x: __ __,X~ _ __,X~-

Cll 

When the 8-bit darn is received . it sets the receive and Oag RD active. lf the mask l>it is on at 

this point. interrupt rcqucsl is issued to the C PU. RD will be reset upon read ing the 8-bit 

data . 

RD will be reset in a course of serial da1a receiving. which is the period that the 8-bit darn is 

being rt:ccivcd. \vith (lu t including the s iart bit. 
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CLI 

SDI 

no 

3-4-4. Reset 

0 234567 

11'1 se(ia1 
receive 

~A'>~~~~~~~~~~-' 
1 Reset as it \vent 

into serial data 
receive. 

Reset as the 
CPU read the 
seda1 data. 

When the R ESET line is kept in .. , .. at least for three <IOS clock cyd cs. it causes internal 

reset . by which all internal rcgistcn< arc clea red to "0" a nd ports PA and PB go into the 
input n1ode. ·111e divider. hovicver. \viii not be reset. 
Terminal states after the reset arc as shown in Table below. 

Pin name In/Out Stace after reset 

00- 01 l o/Out High impedance 

PAO-·PA7 .. .. 
PBO- PB7 .. .. 

l-PCO- PC7 Out I Lov: 1c ... e1 

WAIT .. (NOTE) 

DMEO 
.. .. 

DMEt .. .. 

INT " L0\•1 leve l 

SDO In/Out High level 

CLO 
.. Lo\•1 le\lel 

NOTE: WAIT. DM EO. and OM Et are output dependent of WO. MEO, W1 , and MEl and do not 
have any connection ,.,ith reset. 
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3-5. Specification 

3-5-1. 1/0 port controller input/output circuits 
0 Input 

Vee 

App!ocable lerrninals : RESET. P<J>. R/ IV. RS0-3. CSO. CS!. C$2. MEO. ME7. 
WO. I'l l . CL! . $01. </JOS. IRQ 

0 lnpuVoutput 

'.'cc 

1-----..--- Output high impedance 
<:on1101 St.Sflal 

Applicab!e H~cm1nals : PA0--7. PB0-7. 00--7, SOO. ClO 

(j) Output 

Ve t 

Applicable tenninals: V.'AIT. OMEO. Of1~E I 

(!) Output 

Ap;>ticab!e term inal : INT 
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3-5-2. Pad layout and structure 

~ - lo w ~ ;: 
"' =i 

w w 0 ;;; <> .., 
"' ~ 

~ ~ :; ' " 0 w ~ "' "' u g 3: "'i" ... .. 
" :, "' "' "' "' "' 

> ,,. 
<f()S 45 "° 35 30 RSI 

Cll nso 
SOI CS2 

lC CSI 

C:l.0 50 cso 
SllO 25 PC7 

00 LtiSS I 0 O• Ll<58 II PC6 

DI llOP VIFWI PCS 

02 PC4 

03 55 PC3 
~ PC2 

20 
05 PCI 

06 PCO 
07 P4'> 

f> AO 5 10 IS PB7 -
N ,.., ~ "' ~ ~ " 0 N M ~ "' m < "' "' < < "' " "' en "' "' en en ... .. .. .. ... .. .. ... .. .. .. .. .. .. ... 

3-5-3. Electrical characteristics 
© Absolute maximum ratings 

1- Parameter Symbol Limits Unit 

I l<lpUJ apply voltage r 1) v. - 0 .3 to 6 5 v 
t np111 apply voltage ("2) v,., 0.3 to Vet + 0 3 v 
Operating to1npo1alure T 01>r -s to +55 •c 
S lorage ternpcrnlorc I StN - 55 to + 150 •c 

· 1: Applicable to Vee and '.v1th respect to GNO. 
·2: Apphcab1c to other than Vee. GNO. and \•111h respect to GND 

© Operating condition 

Parameter Symbol l imits Unit 

Supply voltage Vee 40 10 5.0 v 
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<D Electrical characteristics 
(l) - 1 - DC characteristics 

T~=-S-!liC 

\ '«=.C.O-S.OV 

Limils ~ Min Typ Max I Unit Test condition 

; 0 - -i--'---; 0.8 v 

Parameter 

Input vollagc 

:~·, 2
•
4 

___ -,-~~: I ~ I •~~ 1 _.6_m_A __ 

--t-- v_, -'-- 2_.4_1-I - [ _ v io..=0.4m_A __ ~~ 
Output voltag~ 1 • · I 2 

Output voltage 2 V"" 1. 5 J j V I i...= I. 5mA j ~ 
Ou~put leaU9e cvufftl l--11-,.-J --_-.:____ I 1 ~ l 4 

1npu1 cu11cn1 11 .. 1 1 :o---r---;-A · v .. -fJi/ or Yee S 
Normal power 
dissipation 

lcc~l _o~g mA 4-0S= 21.1H> 6 

~~I ::__r_s I ,,A 4-0s-ov 7 
NOTES: For Note number. reler 10 the list below. 

Applicable l ermlnals 
---- ~----

PA 0- 7. PB0- 7. 00- 7. R/ W. AS0- 3. CSO. CS l . CS2. MEO. MEI . WO. Wl . 5 0 1. 
Cll, •OS. SDO, CLO. IAO. RESET. 

2 PA0- 7. PB0- 7. PC0- 7. 00-7. OMEO. OMEI . WAIT. CLO. INT --- -----
3 PA0- 7. CLO. SOO. ----
4 All 1npu1 terminals. - 5 

6 

7 

All outpul lcrminals. 
- ---

The term "normal" applies to the roset state that the 1/ 0 port conlfoller is not 
seloctcd and the 2MHz clock should bo s" pplied through lhe IP OS pin . Tho 
fo llo,.vi ng input tennir1a1s should be connected to OV except CS2. 

l'A0- 7. PB0- 7, D0- 7. CSO, CS1, m =vcc, R/W, RS0- 3. P~. MEO, ME I, 
WO. WI , CL ! . SOI. !AO. 

Apphed to the slate lhat no clock is supplied to the 4>05 tcrm1MI 1n lhe normal i 
cond1llon. ----
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(l) - 2 - AC characteristics 

(Ta=-5 to 55°C, Vcc=4.0 10 5.0V) 

Limits 
Parameter Symbol Uni I Test condition 

Min Typ Max 

CSO. CS1 . CS2. lo 230 ns 
AS0- 3 

" 80 ns 

MEO. MEI •• 240 ns 

t• 80 175 ns 

t.,, . ., 250 ns 

WAIT t .. t 50 ns c, = fiOpF 

t .. 50 200 ns 

0 0- 1 {input to 500 ns 
mode) 

" 130 ns 

tzo 100 ns v .. = o.avec 

t" I 300 ns 

0 0·- 7 (output ts 200 ns 
1r1ode) t• 50 ns 

t,. 150 ns 

t,. 100 ns 

R/ W to - 30 50 ns V(l1=0.8Vcc 

t• 150 ns 

<POS to: 500 ns 

t. 150 nS 0 . 1- 0.9Vee 

t· 40 ns 0 .9 -·0. 1 Vee 

PA0- 7, PB0- 7 t,,. 1 µs C1= iOOpF 
(ou tpu1 mode) 

PC0- 7 (register t .. 1 JJS C,= IOOpF 
seleC!l_ 
P<P to 350 ns V°"- 0.8Vcc 

t. 100 ns 
PC0-7 (P<!> t~ I µs c,= IQOpF 
latch) 
SDO (input t, 100 ns 
model t,, 50 ns 
SDI 

SDO (ou lpul to 100 ns C, = 100pF 
mode) 

OM EO to 120 ns C. = SOpF 

DME1 t. 120 ns 

SDO h 200 ns C,= 100pF -
CLO t. 100 ns 0.1 - 0.9vcc 

C,= SOpF 

t· 100 ns 0.9- ·0. I Vee 

c,= SOpF 

<* ):Unless other,vise specified. the criterion shall be v°".:::2.0V. Vo.= 0.4V 
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(j) - 3 - Timings 

ll 

~ 
g 
o. 
0 

f -

iJ 

" _l_ -· 

- - ---- -
~-"'- _t_-_ -: ~----:. = =:-_-_-_-~ 

- -f; 

-i- -... - - - - - -

J_-_j _ 
---r 

, 

__ l_ 

--- -1--
~---- --__ f~ - --

-! --,- -~ -f- ~ = - - -!--
--f - , r I ----- - -
---- __ j,_ ., 

_ l _ 
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PC-1500 hardware description 
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4-1. PC-1500 system configuration 

86 

4-1-"1. Outline 
Around 1he l'C-1500 l'ockcl Compmcr. 1he PC-1 500 sys1cm can be configured wi1h a 

variecy of peripherals. which include 1be CE-150 Color Graphic Printer. CE- 151 4Kll 
Memory Module. CE-152 Casscctc Tape Recorder. CE-153 Software !loard. CE-154 

Syscem Carrying Case, CE-155 8K fl Memory Mod ule. C.:E-158 Serial and Parallel 
Jnccrfacc. and CE- 159 Program Mod ule. 
(i) PC-1500 Pocket Computer 

Jc is a pocket compu1er tha1 features high speed processing wi1h the CMOS 8-bi1 

microprocessor in use. and it has memories of 16KB ROM and 3.5KB RAM on 

srnndHrd. It :tlso permits expansion by the use of opt ions. 
Four pieces of Type AA d ry bactcrics arc used for i1s power source and the 7X J.S6d o1 
LCD is used for the display. 

<D CE-150 Color Graphic Printer 
h is a ball-point pen type four color priming X-Y ploctcr. Jc has 8Kll ROM for 1he 

n1en1ory and is driven by five pieces of Type AA Ni-Cd bactcrics. lc also has the cassette: 
interface built in the unit. 

CD CE-151 4KB Memory Module 

It is a 4K!l option memory unit in which two chips o f 2K fl RAM arc conta ined. 
© CE-152 Cassette Tape Recorder 

h is a casseue !ape recorder dedicated for use wi1h the PC-1 500 sys1crn. It is driven hy 
four piece~ of Type /\/\d ry batteries. 

CD CE-153 Software Board 
h has 140 keys arranged on 1hc keyboard and each key assignment is defined by means 

of programmi ng. /\s it docs m)t have power supply by i1sdf. i1 is supplied from the PC-
1500. 

© CE-154 System Carrying Case 
T he carr)•ing case exclusively designed for carrying of the PC-1 500. CE-1 50. CE-1 52. 

CE-1 53. 

0 CE-155 8KB Memory Module 
It is an 8Kl3 option rnc1nory unit in \vhich four chips of2KB fl .AM arc contained. 

© CE-158 Serial and Parallel Interface 

II has the RS-232C serial interface ;111d the Cent ronics parallel incerface with the built· 
in 16KB ROM. It is driven hy fou r pieces of Type/\/\ Ni-Cd oaucrie-s. 11 will he 

possihlc to interface \vith a norrnal ilypc printer. con1puccr. inscru n1cnt. etc. 

© CE-159 Program Module 
It is a detachable memory module that consis1s of four chips of 2K!l RAM. of which 

area can be partially or entirely used for tht: read only are.a. ·1·he contents <>f the rnc ntory 
can be retained bv rneans <>f the inter11al lithiurn bacterv even if it \Vas detached fro nl the . . 
PC-1500. 
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4-1-2. Block diagram 

~1(6 

:.'i'l!~fy _,._ 
POCktl COni (l'atcr fi S·"232C 

l.'.O<lu h; I- $ol:war0! Oua.1<1 
Ct:.1!.1 PC·ISOO 3. Para llel 

•• C€·1!13 1.n;trr11c<: 

8KS ll 
CE-153 

MC•"n<ll)' 

I= JT JJ l~OC1t1!.C 
Cf·!~ 

~r 
., 

P1og1am 
'-'l<X,:~ite I=: ~:.~H~ 

~ A(l(ll,¢ 111!0 1 
CE159 .--1 

lro,(l(l Rcc;ori:~,, 
:?:()91ilf!\ 

Co!1>1 G 1.ip..·11c P,m:m C~·\52 i ;i:ic 

CE· ISO 

~ 
CE· IS3 

q C<isseue Opcra:mj; 

1;i.:ic Ar:cordw 
Sy$t('M 

P•Q9•~1l"l l .tPC 
CE·15l 

. 

4-1-3. Power supplies 
(PC-1500, CE-150, CE-158, CE-159) 

(j) PC-1500 and its peripheral unit~ (CE- 150. CE-158. CE-159) are driven independently 

by dry bau cry. Ni-Cd banery. or lithium bat1ery. 

When the PC- 1500 is connected with peripheral. RAM. ROM. 1/ 0 PC. C MT l / F. 

a nd UART arc driven by VCC or VGG supplied from the PC-1500. 

0 When the Ni-Cd bnucry of the CE-1 50 is charged capable to dr ive the PC- 1500. power 

is supplied from the CE- 150 to the PC- 1500 and therefon: the baucry of thc PC-1500 

does no1 con::;u1nc. In addition. it drives the driver of the prir11er and rcn1otc control 
relays. 

0 The Ni-Cd b<tllcry of the Cc- 158 drives the driver and receiver of the RS-232C seria l 

imerfoce and the Centronics parallel interface. 

0 When the CE-159 is in connection with the PC-1500. it is operated by VUG of the PC-

1500. and its 1ne111ory contents can be retained by the internal llthiurn battery \vhcn 
disconnected from the PC-1 500. 
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cc l~ . 

~(.{'~"" ·~· "'"' ~ ~ "'' J_ ~ 1$$1'l r;o;;. ....... .. 
~ .. 

~(¢IA.A !~ '70' .......... 100\Xl 

± stJMl w.n. ·-· 
- X < ' H ·~,M;, 1-J ' '¥' = vcc vcc t"'< v• -=-""' ~ So ·(<l -=-

l« ll •'O" ... f~ ... ,x., = 
!IV;!~ ~ 

"" 
h,. 

"" vcc 

•<l<' "'"" !~ :): C:-UI; 

I -"'- r-' 
"'' vco <;Q' ,,. .. 

~ c:t:;;~·1 •"• 

1SS'8 
ll ... 1(1 '°"" 

n ,., e -=-Oflr•fli' PL:;r1 I>> N -=-.____. ,.,, )(. -=-
~. 

c:~ 
o.o.i.m 

' ' 
~r~:~.~--CN---k-Otr 

" ' a:lo ll!rl 
vt~ . ---- ., --... --- ----- ; - ---- -
vcc __J 

vuo __J 
' ' 

NOTE: VGG is a lways output. 
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4-2. PC-1500 

4-2-1. Outline 
(j) CPU 

T he 1.H5801 CMOS 8-bit Microprocessor is used. As it is operated by the clock 

frequency of 2.6M Hz from the crystal oscillator. its internal machine cycle is I .3M Hz. 

BFI ........... Depression of the @!~ key turns it to high level so that YCC is 

supplied from BFO. 

INO~IN7 ...... Input port for other than the @ key. 

DO~ D7 . ....... Bidirectional dat<t bus which is used to write tmd read data to/ from 

the external rncrnory. 

DO: I.SB 
07: MS B 

ADO·vADl5 ... . Address bus. 

ADO: LSB 
ADl5: MSB 

XLO. XU ...... Ex ternal crystal connection terminals. throuJ;h which the 2.6MHz 

crystal is connected. 

(j) 110 PC 

XLO: Input 

XI.I : Output 

Either L H58 10 or l..H58 1 I is used. The same chip is used fo r l / Oof CE-150. CE-153. 

a nd CE-1 58. 

PAONPA7 . .. . . Key strC>IJc output 
Pll7 . . . . . . . . . . . @ key inpm 

ADO~·J. A0 1 2~13. Dtv)EI 

...... Address of 1/ 0 port is set. within FOOOH to FOOFH of the MEI area. 

0 Timer IC 
µ PD 1990AC is used and connected with the 32.768kH z crystal. 

© Chip select decoder 
It consists of two chips of TC4011 I39F and TC40H I 38F and it is used to select chip by 

means of so~4. S6. S7. 2Y2 and 2Y3. For more details. refer to "Chip select circuit". 

<D Display chip 
Because 4-bit SC882G is used . chip I is used in pair with chip 3 a nd chip 2 with chip 4. 

Select signal is commonly used hy chip I and chip 3 or chip 2 and chip 4. Data hus is 

therefore divided into DO·vOJ a nd 04- 07 in order to handle c ompatible with the 8-

hit RAM. 

Address is within 7600 H to 77FFH of the MEO area and is used for the fixed variable 

area. in addit ion 10·1hc di:>play buffer. 

©System ROM 
It is the PC-1500 system program residing RO M for which the 8-bit X 16K SC61328F 

is used . Address is within COOO H to FFFFH of the MEO area. 

0 System RAM 
Because the 4-bit X I K bytes TC55 14 is used in a pair. the data bus is divided imo twoof 

DO- DJ and D4- D7 and the select signal S7 is commonly shared so as to be 

compatible with the 8-bit RAM. 

Address is within 7800H to 7Bl'FH of the MEO a rea which is used for the system 

memory area a nd for the fixed variable area. 
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© User RAM 
lt is the user R/\M for which 8-bitX2 KB llM6l l6 is used. /\ddrcss selected by SO is 

within 4000 11 to 47FFH. 
© 40-pln connector 

It ;, the connector used for the con nection of one of optional memory modules and 
program module. on which provided signal terminals for address bus. data bu,. and 

chip M:icCt. 

@ 60-pin connector 
It is the conrlCctclr \L'\-ctl (t>r the c<>nncctic>n of <>ptional printer and interface. on ,,·hi<:h 

pro\'idcd signal tcrminah of add""'s bu. and data bus for the control of peripheral,. 

@ LCD 
The 7X 156 dot LF8082GE multi-display is used. 

4-2-2. Block diagram 
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4-2-3. Chip select circuit 
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• 1 YO- iY3 is selected by the decoder IC (TC40H139F) when the gate signal 
input BFO (1 G) is low. 

YO .. ... • With !ow stale of i\D 14 and 1·\D 15, 1hc YO omput goes low so as io sclc<:1 the 

( I YO) user memory area of the module unit. (Address assignment of 
OOOOH~3FFFH) 

YI ... ... With high state of AD 14and low state of AD 15. the Y I output goes low so as 
( IY I) to sclccl the gate (G2A) of the IC (TC40Hl38 F). (Address assignme nt of 

4000H-7FFFH) 

Y2 ... .. . With low sta te of AD 14 and high state of AD 15. the Y2 output goes low so as 

( I Y2) to select the optional ROM area of the module unit. (Address assignme nt of 
8000H-BFFFH) 

Y3 ... . . . With high siate of A014 a nd AD 15. the Y3 outpm goes low so as to select 

( IY3) the system program ROM (SC61328F) and the 1/ 0 port (LH58 1 I or 
LH58 10). (Address assignment of COOOH-FFFFH) 

• SO- S7 is selected by the decode r IC (TC40H138F) when the gate signal i'nput 

MEO (G1) is high, Y1 (G2A) low, :and G2B is low (normally low). 
SO . ... . . With a ll of ADI I. AD 12 and AD 13 in low state, the SOt)ulput goes low so as 
(YO) to select the user RAM (HM6116). (Address assignment of 4()(lOH-47Fl-'H) 
SI ...... With high state of AD I I amd low state of AD l2 and ADl3, the SI outpul 

(YT) goes low so as to select the optional user RAM area. (Address assignme nt of 
4800H- 4FFFH) 

S2 ... ... With low state of AD I I and ADU and high state of ADl2. the S2 output 

(Y2) goes low so as tc>Sclect the ·Optional user RAM a rea. (/\ddrcss assignme nt of 
50<XlH-571+H) 

SJ ...... With low state of AD I I and AD l2 and high stall: of A013. tl11: SJ output 

(YJ) goes low so as to select the user RAM area. (Address assignment of 
580011- SFFFH) 

S4 .... .. With high state of ADI I a nd AD l3 a nd low state of AD l2. the S4 output 

(Y4) goes low so as to select the user RAM area. (Address assignment of 
6000H- 67FFH) 

SS ...... Do nm use. 
S6 ..... . With low state of /\D I I and high state of ADl2 a nd ADl3. the S6 output 

(Y6) goes low so as to receive on the 1/ 0 pon the data from the display chip RAM 
or interrupt inplll from the option. (Address assignment of7000H-77FFHJ 

S7 .... . . With all of AD I I, t\O 12, a nd ADl3 in high state. the S7 output gm:s low so 

(Y7) as to select the system RA M (TC55 14) (Address assignmen t of 

7800H-7f'FFH) 

• 2Y2, 2Y3 is selected by the decoder IC (TC40H139) when the 2G gate becomes 
effective alter the selection (low state) of the TC40H138F output S6 (Y6). 
V2 .... . . With low state of ADS a nd high state of DM EO, the 2Y2 output goes low and 

(2 Y2) makes the NANO gate output V2 high so as to select display chip I and 
3.(Addrcss assignment of 7600H-76FF.H) 

VJ ...... With high state of AD8 and DMEO. the 2Y3 outpm goes low and makes the 

(2Y3) NAND gate output V3 high so as to select display chip 2 and 4. (Add ress 
assignment of 7700H-77FFH) 
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Chip select signal 

OOOOH 

YO 

( l VOl 
OPTIONAL USER MEMORY 

3FFFll - ---so 4000H 

(YO) 
STANDARD USER ME 

47FFM 
MORY 

-· ·-
SI 4800li 

(Yl) ~FFFH 

S2 5()()()H 

{Y2} 57fFH . 
S3 SSOOll 

(Y3) SFFFll 
OPTIONAL USER ME~ !ORY 

. • 
S4 6000H 

(Y4) 67fFH 
YI - SS 6$0011 

(I YI ) 1 
(VS) GffFH 

7000H 

INHIBITED 

S6 
75FFH 

(Y6) 
V2 7600H 

<ffi> 76f FH 

I V3 7700H STANDARD USER AN 

(2Y2) nrrn SYSHM MEMOR y 

SJ 7800H 

(Y7) JfFfH INHIBIT(D 

8000H CE 150 
SYSTEM PROGRAM.I 10 PORT 

CE-153 
Y2 1/0 PORT 

( I Y2) CE- 158 
SYSTEM PROGRAM 

SfffH 

I COOOH PC- 1!>00 
SYSTEM PROGRAM 
VO PORT 

' CC- 158 

Y3 VO PORT 

(I Y]) 
UART 

fFFFH -
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4-2-4. PC-1500 system memory map 
0 In the MEO area is contained such as the system program and user RAM area acid chc 

MEI is used for such as 1/ 0 pon . 

Memory bank is assigned by J>V and PV for the MEO<irCa of8000H thru BFFFH. and 

PU and PU arc used to assign the PVarea of8000H thru 9FFFH. Address OOOOH thru 

7FFFH is used for the user aJ'ca and 8000H thru FFFFH for the system are<o. 

The systen1 area is used by the n1 ncJnonic progran1rningsysten1 by \vhich the Cf'lJ. 1/0 
J)C. etc. are contrtlllcd. and the user area is used to store the progran1 \vritten in 

BASIC. n1nen1onic progran1rning language .. and data. 
With chc PC- 1500, MEO memory area 4000H thru 47FFH and 7600H thru 7BFFH are 

used for the user memory and COOOH thru FFFFH for the system program. 

When che C E-150 OJ' C E- 158 is connected. the system program. 1/ 0 po11. a nd RAM 

are arrang.l'd as sh(>\Vrt in the next page. 

0 Upon power on to the PC-1500. ini1ialirntion srnrts for peripheral units according to 

the systcn1 program residing in the s}1stcrr1 area. and the user area ROM and I~/\ r'i.1 are 
checked .. then ic becomes ready for a key entry. 
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MEMORY MAP I 

"' ... 

OOOOHI 

CE-160 

CE - 159 (RO.ll/ RAM) 8KA 

~ 3800H 

?.\ 4000H STAMM.RO USlR tl£MORY (R>.M) 2KB 
~ =- -4800 H CC- 151 (RAM) 4K8 

NOT lJSEO 

8000H 
CE-15S 

NOT USEO SYSTEM PRO:;RA.W 
CROM) 

16KU 

AOOOM 
Ct · ISO 
S't'St£M fRCGl>l.M 

NOT USED <( 'ttlll ... 
"' !KB 
<( 

=~ ... COOOH I-

"' >-

"' 
rc- 1500 

SYS! EM PROGRAM 

(ROM) 

16KB 

FFFnt 

- Pu ~~ PU 
PV ,• PV 

- ME O-

NOT USED 

NOT usrn 

~.1£ 1-- 'i 

• A(ea tescrvcd for option will become unused. in case the respcetive op1ion is noi 
connected 

• Refer 10 "Mornory map II and Ill" tor 
• PV and PU are bank select si~Jnals. 
• Shadowed aren can not be used. 
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MEMORY MAP 11 

MEMORY MAP when the CE-155 is used. (

Nott: for MEMORY MAP wllen) 
thtCE-161,.u•ecJ.tefer 
to page 160. 

XOOit -i 
3e()()H 

I «-•• '" '"'"" ~ ~ <OOOH SiAfiOARO USCR M(.lol(JRY (R.\1.1) 2K9 ~ 

1180011 
8K0 (N 101 AL. 

C<- 1$5 f 
srrrH -

MEMORY MAP fil 

,_, 
0010.1 

O?OOH 020411 __ _ 

oJn u 

( RAM) EK8 

NOT USlD 

~ MrO 

MEMORY MAP N STANOARO USER & SYSTEM M[MOHY (RAM) 1.5KB 

7600H- 76ffH 7700H-77FFH 

'S01 23456789ABCDEF 

0 
2 
4 

6 mPLAY EFGHI JKLMNO 

8 BUFFER $ $ $ $ $ $ $ $ $ $ $ 
A 

c 
E I I 

7800H-78FFH 

0 1 23456789 ABCD EF 
tO'N 

0 
2 
4 

6 SYS TE~ SYSTEM ABCD 

8 

:J 
MEMORY $$$$ 

A 

'11L c 
~ . 

.... 
0 
2 
4 

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

6 DISPLAY pa R s Tu v~'x y z 
8 BUFFER $ $ $ $ $ $ $ $ $ $ $ 
A 

c 
e l.._I __ 

/900H-79FFH 

~o 1 2 3 4 s s 7 8 9 A fl c o E F J 

'"j 1.Cf. .1,1, Ll.' • .CL ,I~ ... 
. ~ . . 

8 11.(NOltl' 

l ~ Jo1

o F HJ L .N P.RIT V X Z 

1._J_JJI, 
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7 AOOH- 7 AFFH 7BOOH-7BFFH 

"""lo l 2 3 .J 5 6 7 8 9 A BC D E F 
~--

0 I 2 3 4 5 6 7 8 9 A B C D E F 
JLC'N _ 

0 i 
LO• 

0 
2 

XIY vs 
4 

6 BASIC STACK 
8 

2 "' -< 
4 "' .... 
6 "' INPUT 3: STRING OUTPUT 
8 :;:: BUFFE!l BUFFER BUFFER "' A z uw c I E 

A ?-
0 

c "' -< 

J E 

• A- Z (7900H-79CFH) arc fixed numerical variables. 
• .t\ $-ZS are fixed character variables. 
• T he arithmetic registers X. Y. V. S. Z. U and W (7AOOH- 7A37H) are different from 

fixed nurncrical \'ariables. 
• 113ASIC stack includes stacks for FOR- i\'EXT. GOSU B. OATA. FUNCTION. 
• Sex: the next page for details of the display buffer. 
• For system memory. refer to M EMORY MAP VI I. 

MEMORY MAPV 

1/0 port 

Do not use 

I Do not use 

I 
~ 

[)O no t use 

Do not use 

Divider reset 

u t e9is1e ( 01..1tp~11 

Serial transfe( 

Load divider to F regis1er 

Porl C inp ut/ Output 

G f"egister i nput/output 

~ASK register input/output 

IF register i nput/output 

Specify port A 1/0 di rection 

PC-1500 

FOOOH 

I FOOI H 

' 

F002H 

F003H 

F004H 

FOOSH 

FOOOH 

I F00711 

F008H 

F009H 

I F00AH 

f 008H 

FOOCH 

Specify por t B 1/ 0 Oirectio:_I FCODH 

Port A i nput/o utput FOO EH 

Port B i nput/ou !put FCOFH 

CE- 150 

I BOOJH 

I llOOIH 

8()02H 

ll003H 

B004H 

BDOSH 

IJ006H 

BD07M 

6008H 

800911 

BOO AH 

I 8t'08H 

000CH 

BOO OH 

BOO EH 

BOOFH 
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CE- 153 1 CE- 158 

8000H DOOOH 

BOOIH I OCOHI 

8002H D002H 

8003H oo:l3H 

8004H 0034H 

8005H DOOSH 

8006H OOOOH 

800711 00071i 

1.~8H I 0008H 

8009M 0009H 

I 800AH 

. 

ll00AH 

8UOBH DOOBH 

I 
8fJOCH OOOCH 

8fJODH OOOOH 

I 8COEll OOOEl l 

I SCOFH OOOFH 
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Memory map VI 
Display buffer 

Since !here arc 7 X 156 do ls wi1h 14 ad'1i1ional dms of symbols (DEF. L PR 0. ccc.) . each 
dot is allocated with a corresponding bit of the memory in order to comrol activil!ion of 

dots. Address is represented by the hcx'>dccimal notation and "H .. is used to represent high 
srarc and "I ~" t<> represent (O\ \I state of scgn1crH drive signals. 

LCD 
0 2 3 4 5 1511 151 151 I~ iS5 

7 
400l'S "' "' "' V> V> </> 

"' V> V> "' V> "' "' w b "' "' "' "' "' "' u• <n ,... ,... ,... ,... ,... ,... ~> w b "' "' ,... ,... ,... ,... ,... .... 

\ 
V> V> "' "' ~ ~ V> V> <I> "' V> V> 

" w .. "' "' 
()~ '" "' "' ~" "' r r " :i: J: :i: "' w .. '" <7> 
J: J: "' :I: :i: :J: 

J J 

3DOTS 

~ 
. 

7f/J - 761- 762 - 763 - 764 -

HK.al OilOE.~ IVN OilOE R tiCH Ofl:il tR lO'N ORDtR l«iH OR!i1RJ L<Yi't' tjt;R t!:GH Of!O(fl I LOW O!IQE.'! tuii:H 0~0(8 I LO'U ORO( ff 
-1 ens ~ans .; SITS 4 ens .: ans 4 ens ·~ SITS ! B!T-S .i ens ( ans 

0 S79L SIL S87L S9L S95L Sl 7L Sl03L S251. Sl 11 L S3 1L 
I-

• .....:i 7H I Sl 03H l S79H SIH S87H S9H S95H S25H Sll I H S31H 

' 2 SBOL S2L I 
3 SSOH S2H I I I 
4 81 3 

5 81 3 

6 82 4 I - I-
7 82 4 

,_ 
8 83 5 

9 83 5 

A 84 6 i I -
I I ~ I I B 84 6 

c 85 7 1 I Sl l 7L S39L 

0 85 7 Sl l 7H S39H 

Sl6L i Sl 02L 
.. 

E S86L SSL S94l S24L SllOL S30L 

F S86H ~H S94H Sl6ti SlCYlH S24H SllOH S30H I , 

' 
1;00R£SS HIGH ORll E R 4 BITS LOW ORD£R 4 BITS 

-

I I 764EH DEF I II m SMALL SML SlllFT BUSY 

764FM NOT USE D RUN PRO I RESERVE NOT USED RAO I G l DE I 
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110· 771- 772- 773 774-
- ..,,Ol(,f". -.. -..,=. -----=.. c- "-'' 

••t\ 1 M\ • SIS t •S\ 

SllSL µ;OL S126l S4$L I Sl~L • S'61. I -0 Sl42t S64L SISOI. S72t. 

I f Sl lSH Sn s 11eH 12--;8H I S l341tS56H Sl42H S64H 515011 S72H 
• I -2 I . I '-r 3 - I-I-

4 -

l 
--I · J 5 

' 6 i . ·-7 -, _ ' ': 
t- . i- -8 • • !_ . . 

9 
I- ! . 

,_.__=h:~ A T B 
s7ai:-c Sl56L . 

• Sl 5GH S7811 

ci±f12~f S47L S1 33L SS5L I Sl41L S63L 1 Sl49L S71L 
NOT USEll 

12511 I S47N S l33H So;M Sl4lli S63H I S149H S7111 

Memory Map VII 
MEMORY SYSTEM DETAIL 

6 

79XX 

r ' D E 

o fmH·;;J Jtj ~ .. .. ... 
1 °'" C'I ~II• t \ .... 

((U\l (lt ... 

7 8 

'''" (KO_'!A( !(:Ill 

--ri4Cf 
('C),D1l lOh' 
OJ l l'VI l!Jl l tll 
1'0">11 ii 

f 
G;t .......... fl•1 

~iiil& 
ROiAI( 

COLOR 

I cs~zc 
' 

?OXX ---

. .. 
NU1'111illt 

9 
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A 0 
Hh"o.$ ..... 
..ooitlS'S" .... 
"'""' Wi .... J • OO!ll SS l ·~ · l'ltt~S 

,..,. 
"". At(ljl"f\' " 
r 1u ·.'QJ!l '"'"' ~" 4tl0Pf \'O ' 
t":ltl VOJS '"'"' foP >+ l .. t " 
1•1;1 ~ious ... o. 
iCf" l t.,C t 

"'"'" """' '''"'"'" '"" l SIA.""4 j lkllO* ._ .. , , .. ' 
'" "" °"'~ -.... . ·~a~ 

""'" (ft L•ol!O' .,., 
~'" ' -"""" o-r•~ 

"' " , ... 
'""" """''-"'' ... ' 

' """' ~ r111e11 

1 
.. co;;rss .. "' " Pl.I»> &. r•-a. I ~CO"lSS t "'" j # t,o...-. CUA 
l 't.1 ... l'()Nl( l " 

jr u,o; l),UA 
l N l l PCfl tf ll 1 
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Add~ Name Functkln 

~H AMT/BEEP Rcrnote and beeC> onlotf pointer 

7871H WAIT YIN WAIT(O). WAIT0(3). WAITl(2) 

7872H WAIT COUNTER H \'JAIT coun1er 

7873H WAIT COUNTER L 

7874H CUrtSOR CNAULE (OtH) ii ur..cd. (OOH) it not. 

7875H CURSOR POINTER Cutsor pa1ruer (0- 155> 

7870H BLINK CHARACTER Charaeler eOde to be blinked. 

787EH BLINK CURSOR H Bhnk1ng cu rsor position (address of the d1sptay bu-fter} 

787FH B LINK CURSOR L I 7880H TRACE T raco OfVort pe>mter 

788EH TRACE CONDITION Status wf\en trace on. 

788FH OUTPUT DUFFER POINTER Oulpul buffer potn?er 

7890H FOR POINTER FOR·NEX'T Slack pointer 

7891H GOSUB POINTER GOSUO po;ntor 

7894H STRING DUFFER POINTER SI.ring buffer poinlot 

7895H USING F/ F Using lorrn11t (presence o f dec1m{ll poinl, eommo, o tc.) 

7896H USING M 101cgc1 putt of Using 

7897H USING & U$1ng or charac~cr siting 

789aH USINGm Oecimal pan of using 

7899H VARIADlE POINTER H V31aabte potntcf 

789AH VARIADlE POINTER L 

7896H ERL Error number when OC::CtJrred. 

789CH CURHENT LINE H Currao1 lino number 

789DH CURRENT LINE L 

j 789EH CURRENT TOP H L.cading odd1oos of program ot the curren1 lino 

769FH CURRENT TOP L 

78AOH PREVIOUS ADDRESS H A<l<lress ot immediately pteceding lino 

78A1H PREVIOUS ADDRESS L 

78A2H PREVIOUS LINE H L•ne number WTwnediatery prect'(ttng 

78A3H PREVIOUS LINE L 

i8A4H PREVIOUS TOP H l.e.:'\d1n9 t'Ck:!ross ot progmm 01 ;hO fine 1mmed1a1c;v I 78A5H PRCVIOUS TOP L p roecd1no 

78A6J'i SEARC:l I ADllRESS H AddrQS!I o l 1ho line found during search 

78A7H SEARCH ADllRESS L 

78ASH SEARCH L INE H Line numl>Of lound ofter search 

78A9H SEARCH LINE L 

76AAH SCARCll TOP H l C3d"'9 address ol ttte seatched program bk:lck 

78A6H SEARCHTOPL 

78ACH Ul'lEAK ADDRESS H AddrHS ol brook:poiflt 

78ADH BREAK ADDRESS L -
78AEH SAE.AK LINE H Address ot bn:~:<'lkpoint l ine nurnber 

78AFH BREAK LINE L 

7860H ClREAK TOP H Top ncldrcss o l the p rogram block to whiCll break 1s 

780 1H BREAK TOP L oppllcd. 

I 78B2H ERROR ADORCSS rt Addtoss where cuor r~ nn~t. 

7883H ERROR AOORCSS L 

7864H ERROR LINE H Llnc number where error is met. 

7SBSH ERROR LINE L 
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AddfCS$ Name Function 

I 7896H ERROR TOP H Leading address 0 1 1he p1og1am blc>ek in \Vh1ch erro r is 

78B7H ERROR TOP l met. 

7BR8H ON ERROR i\OORESS l•t Addre!7s to vthi<;h p rogram jumps \Vhcn an CffC f •S inct. 

7889H ON ERROR ADORESS L 

789AH ON ERROR LINE H Linc numl>Ct to which P'ograrn rumps Y<hen an error is 
789BH ON ERROR LINE l met 

78BCH ON ERROR TOP H l eading address ot program b lock in \vhich an error is 
78BOH ON ERROR TOP L nun. 

78BEH OATA POiNT~R H Pcin1er lcr date. st~HC1l1cni 

788FH 0 A1'A POINTER L 

7901H OP1\J Ov Periphctal dC'licc select 

79EOH USER COUNTER XH Coun1cr by .... hich X-ooord1na1es o f the pen are 
79E 1H USER COUNTER XL indicated. 

79E2H USER COUNTER YH Counler by v1hich Y·coordina1es 01 1he pen are 
79E3H usen COUNTER YL indicated. 

79Et.H SCISSORING COUNTER YH Y-<;:1ircction scissoring cc u1HCH 

79E51·t SCISSORING COUNTER YL 

79E6l-t ABSOLUTE POSITION X )<-direction abS<>lu :e p<>1nt <:01.1n1er 

78E7H SCISSORING COUNTER XL ><·direction scissoring countet 

79E8H SCISSOAING COUNTER XH 

79EAH L INE 'I Yl-'C K.in<I o t l ine 

79EBH OOT LINE COUNTER Cot line coun:~r 

79ECH UPfDOWN Pert up/do\vn Posit ion seiec::t 

79EOH X r>l ,OTOR t10LO COUNTER X motor hold counter 

79EEH PORT O Indicates current moto r phase. 

79EFH Y MOTOR HClLO COUNTER Y motor hold counter 

79FOH . 
GRAPH/TEXT Pt1nter nlC<lO select (graph- 255. text - 0> 

79F2H ROT I\ TE F11f1l1f19 d1rec:1ion SAtec: t 

7~F3H COLOR Color selec1 

79Ft..H CSIZE Printing chatacte-t s.izc setect 

79FFH LOCK Lock/ unlock sctcct 

7800H RNONUMBEA Random numbe1 

700 1H RNONUMBER 

T002H RND NUM9EA 

7803H AND NUMBER 

78()4H ANO NUMOEA 

7605H ANO NUMBER 

7006>t AND NUMBER 

7807" ANO NUMBER 

780AH AUTO P-QFF COUNTER U Aulo po;..,.cr off co unler 

7BOBH AUTO P·OFF COUNTER M 

7BOCH AUTO P-OFF COUNTEn L 

101 
Do not sale this PDF!!! 



All and more about Sharp PC-1500 at http://www.PC-1500.info 

4-3. Connector signals/LSI signals 

102 

Note that there nH1y be a dif terent ki nd of connector used for the 40 and()() pin t.:on11cCLOr 

of the PC-1500 on accoulll of product revision. The (>4-pi n connector on the l>ack of t he 

CE-150 is compat ible wi th the 60-pin connector of the l'C-1500. Either the l.H5g l I or 

I.II 58 10 is used for the I/ 0 PC. T he l.1158 1 I is an u pgrade<I version of the I. H 58 10. 

4-3-1. 40-pin connector 

Pin no. Signal name Descrip tion 

1 vcc VCC 

2 PV Clup S-l::ICc:C 

3 PU Chip seiect 
4 YO Add1ess designation 01 0000H"·3FFFH 

5 $4 f,d<l,css clcsign(ltion ot 6000H .... 6700r1 

6 DMEO Chip sclcc; •s ith WAIT condilion in consiCcra11on (MEO a'ca 
assigninent) 

7 07 D~l i'I b1.1s 

8 D6 O~t~ bus 

9 0 5 Data bus 

10 D-1 D<Ha bus 

II 03 Data bus 
12 02 Data !>vs 
13 0 1 Data tius 
1.:1 DO 0~1ta !>vs 

15 INHIB IT Ptol'l ibits RQ~;\ selec t ot the PC- 1500, \'the-n ccnne-cte-d to G NO . I 
16 $ 1 AC d ress desigiH.llion of 4800H"'· ·~FFFH 

17 S2 ,\ <fd1ess des19na1ion 01 5000H" 57FFH 

18 $3 ACdfCSS d~S.!.9}Hllion 01 S800H --·5FFFH 

19 Y2 Address de signation ot 8000H ... BFFFH 

20 VGG VGG 
I 21 GNO GNO 

22 A015 Address b1 is 

23 A014 Ad<hCSS. bus 

2• AD13 Ad<lfess bus 

25 AD12 AddfOSS t)uS 

26 J\011 Address ?>us 

27 A010 Address bus 

28 /-\09 t.dCrcs.s tus 

29 ADS Address bus 

30 A07 1-\dd'fcs.s bu s 

31 ,\06 Address bus 

32 ADS AddtCSS bl)S 

33 1,0.1 Address t>1...1s 

3-1 A03 Address bus 

35 1.0 2 ,\Cdtess bus 

36 ADI Add1ess b u s 

37 ADO A<!d tess ta1.1s 

38 OD Ol•tput c isablc 

39 RIW M CfilOf';• t4:ad /\•1tih: 

'-0 GND GND 

NOTE: S4 ol No. 5 may be NC. depending on production month. 
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4-3-2. 60-pin connector 

Pin no. Signal name Description 

I A07 ACdfCSS bus 

2 A0 6 AddfCSS bus -3 f\DS AddfCSS bus 
4 AD·1 Addf'CS.$ -!>us 

5 ADJ AddtCSS bus 

6 AD2 AddtCSS t)uS 

7 AD I AdCfCSS bus 

8 ADO Address bus 
9 PBO Not used 

10 pc; NOi llSCd 

l1 vcc vcc 
12 vcc vcc 
13 NC NC 
IJ NC NC 

I-
15 PV C,hip seiect 
16 PU C-h!isc!eci 
17 07 Data bus 
18 06 Data bus 
19 OS Oat3 bvs 
20 04 Data bus 
21 03 Data bus 
22 0 2 Data bos 
23 DI Data bus 
24 DO Data bus 
25 INHIB I T Pcohib11s not.1 select ol !IH: PC· 1500. \'.'hen connected ;o GND. I 
26 \\'EX External V1AIT s_l9_!1al j 27 CW1TIN casseue cata ineu1 
28 1/11 1/IAIT cond11100 1!!Qu1 I 
29 CM TOUT Cti$seue oa1a outpu ! 
30 INT I nterrup t rt cluOSl to CPU 
31 f,DB Address bus 

32 1 .. os Ad(jress Dus 
33 A0 10 Add:ess bus 
34 /\0 11 Add :ess b us 
35 i\0 12 Add ress bus 

36 AD 13 Address bus 
37 1-\0 14 Address bus 

38 /\0 15 I Address bus 

39 PBl Not u sed 
40 NC NC 
41 vcc vcc 
42 vcc vcc 
43 F·GND F rarne GNO 
44 VBAT VBAT 
45 VBAT VBAT 
46 VSAT VSJ\ T 
47 VSAT VUAT 
48 VBAT VBAT 
49 NC NC 
50 8FO VCC output 
51 <t>OS Clock io the same phase JS the LSI internal c;f()(:k 

52 GNO GND 
$3 GND GND 
54 G NO GND 
5~ C>NO GND 
56 OMEO Chip se1ec1 iaJcing consi<1era1ion o f WAIT cond11ioo ( f\.tEO ;:Hc J 

designation) 

57 R/ '.V t-.'1cmory rcad/ ,vritc s ignal 

58 DN1E \ Chip setect taking consiCera!ion ~>: V.'_AIT c:ond11ion ( r...iE 1 <irctt 
designation) 

59 MEI ME 1 arc.:! designation 

60 OD O ulp ut disable 

NOTE: PBO ot No. 9 may be NC depending on p foducrion month. 
PB 1 o1 No. 39 may be NC depending on productio 1) rnonth. 
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4-3-3. LH5801 Microprocessor 

Pin no. Signal name Ocs.crlplion 
1 RESET Resc: •ne:ut 
2 NC NC 
3 ono F tACC: to O N O low.I 
.: 8 fl ~ k~i~I 5 (l t\31 

5 VGG VGG 
G oro VCC ouJJ:'ut 

I 7 OPt- NCI used 
8 BAK No l u$Cd -' 
9 vcc VCC ~4 0 <17~ 

10 VCC VGG (40 .:.TV) 

=: 11 v•• LCD OOWC' JU pt 

' ' 12 VOi$ 
13 VA ~·: LCD po'ft-et s 
14 VO LCO PO""'C' JUC~ -' 
IS N~JI GND 
16 Ml 1.'.a!.kablc 1 ri:~rr~1 1.!!.e!;1 I 

17 HiN LCD blM;kptll l O s1!)l'\ll l 

18 MA LCD bi\e~111 1e S!!!!'DI 
19 OISIJ LCO onrou con1101 

20 H7 NQI ~J :S.Cd 

21 HG Backplate con1101 
22 ... &c~a.tc ccnuo1 
23 H4 Sac1i.e1at<' contrOI 
z.: 113 Back p ta1e COl"ICtOI 

25 .. , Ba.Ckp'alf! con11ot 
28 HI Bac'o'atir com101 
21 Bactr:p:a:~ COl\lrot 

28 OD Quu>ou1 drUblt 

29 •1~ MEO "'1tea dtt.tOMt•O-t 
30 MCI r.1E 1 area dC1$1~n;n101\ 
31 00 Data bu$ 
32 01 Data bus 
33 rw 0 ;)13 bus 
3, - Data bu~ Dl 
35 ~ Data bus 
36 o a1a bus. 
37 O& Data bus 
38 01 .' Oata bus -' 

l 39 ADO i Ac:drC» b1.1S -' 
"° ADI Ac:OICS.S b 1.1S -' 
~· AD2 + AA!<Hcss bws I 
•2 AD3 A.dd"(:sS biJS 3 • 3 •04 Md~.,,_s bu.s 
.:,4 '°" A.cl:Jtess bu~ J 
45 •06 A ddtC.."$$ bU). I . 

• D7 •• ACl:1rcss bui: 
:.:; CNO GNO 
.:.s AC8_ Add r1n5 bu~ 
;:g VGG VGG 
so AD9 Add1ess l>u ll 
51 A010 

I· 
Address bu t 

52 A011 t.tl<lrCSS bus 
SJ /1.012 /.Odrcss cus 
5" A013 Mcre:ss.cm 
55 •01< ..!.. Ac!t~bus 

56 /1.01~ Adc:re» bus I 
$7 ~'C NC 
S8 RW t-.~Cme)fy riraid .,•11• 

H :' PO t.1~1 useo 
GO PV Chip :select 

Sl l'U Ctup :SCltlCI 

62 •OS Cl c>clol. wt11eh IS In l!lC snme phase as the LSI l ntc-rnrt1 ~loci.. 

G3 XIO 2 GMHL osc1ll11101 l llJ;\l l 

64 XLI 2J.1MMt cnc1Ut11or 01~1 
65 Wt.IT C PU \'/ AIT s:!SL!'IU .. INT K~1n:>ul pot' I 
67 IN6 Key 1npol OOtt .. IN$ Key 1n;>u1 CiOtt 
69 I ... ~-I 10 l INO -I 
11 I Key 1npui POl1 :0 
n I INI Key input porl _. 
73 ::r "" f<.ey ·~t p0r1 I 

§§ NC , '1C 
5 NC '1C 
G NC NC 
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4-3-4. 1/0 PC 
When the p111 l\o. J4 cMEO) of the I 0 PC ;,connected \\ith MEI of the CPU. it " ill be 

ac<:c-sscd a~ the M f. 1 area. 

(j) PC-1500 1/0 PC 

Pin no. Signal name Otscripllon 

1 PAI K!'r_ slro bc 

2 PA2 Key s trob-0 

3 PAJ Key Sl(Ot>c 
4 PM K ey sirot>c 

I s PAS Key strobe 

6 PA6 K~strobe 

7 PA7 Ke:t: strobe 

8 GNO GNO 
9 PBO 

~ 

Not used 
10 P01 Not used 
11 P02 Scnal daln input ho•n the cassette t(lpe 

12 Pl13 VCC (C)(PO!I 1nodcl), () NO (d omest ic n1cdel) 
13 P04 GND 

I 14 PBS i 11nc 1 COrl lrOI 

1S PBG Timer con!rol 

,.__ 16 PB7 ON k.!l__ 1npu1 I 

17 P<> GNO I 

18 • PCO Timer control I 

19 PC1 Tuner COOlrOI I 

20 PC? Timer conlrol I 

f-%- PC3 T1met control ' 
2 PC< T 11ncr contro l I 

23 PC!i Timer control 
2-1 PCG Buzzer on/o fl co1uro1 
25 f>C7 Not used 

26 cso c I ".I!_ se lec tj!' D 1 ?J_ 
27 CS1 ch:P scicct::i:AO 1:11: 
28 rn Chip select 
29 nso Ctup select {AOO) . 
30 RSI Chip sctcc:t (A01 ) 

JI l RS2 Chop select (AD2) 
3? RSJ Chop select (ADJ) I 
33 I R \•/ J.~emcry rcaO /wt1tc 

3• MEO t,,.,EO are~ dosiqntn•on 
35 ME I t\'1E 1 atc.:i <1cs1onri11on 

36 WO VJAIT condition 1n1>u1 

37 WI VJAI T cond1t1on lnel i t 

38 GND GND 
39 vcc vcc 
40 OMEO Ct11p ootect 1ak1.n9 consideratton ol WAIT con<11tion (Oss1gnr11cnt of 

MEO a1ca) 
41 OMEt Ctup s.cJe<.:t takmg cons.C:erati<>n o l WAIT cond1t1on (;11s.i911men1 of 

42 r \\IAIT ! 
~.1E 1 area) 
\~/AIT to CPU 

•3 INT lnlerrupl to CPU 

•• nESEl 110 po11 reset 1npu1 

4S IRO Interrupt input 

•6 l'JOS B asic clock 1npu 1 

'17 CLI CMT C:o1nodulnt1on CIOCk 1npul 
i---,-8 $ 0 ) V cc tevcl 

• 9 LC I NOi uSC<t 

50 CLO C&1T signal 
S1 SDO Senal da1a ouH'.>ul 10 cassette tape 
52 DO DatJ b:::u::•:----------------------' 
53 01 Data bus 
s• 02 Data bU$ J 
SS 03 0..1tJ bvs I 

Rf 04 Data bu:s 
05 Oata bvs 
DG Dalil bus 

L 59 07 Data bus 

I 60 rAO Key sirobc -
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(1) CE-150 110 PC 

Pin no. Signal name De:1cription 
I PAl Remoce O control 

2 PA2 Remoce 0 control 
3 PA3 Reto()(e t control 

• PA4 Rcme»t! 1 control 

5 PAS Manual p11n1 m<XJe as~uncn1 
G PAS Not used 

7 PA7 Not uSC-0 

8 GNO GNO -9 PDO Pen asccndi~..!!.Qnnl 
10 PB1 Pen dosoond111g s iunal -
" PB2 COIOI ctotec1100 
12 P63 No1 used 
13 PB4 Not used 

14 PBS NOi used 
15 P65 low bat1e1y 
16 PB7 Paper feed key 1npu1 
17 Po No1 usec 

~ 
18 PCO X motOf conltol 
19 Pel X mok>f control 
20 PC2 X mo1or control --21 PC3 X motor control 
22 PCA Y mo1or conuol 
23 PC5 Y motor con1ro1 

2• PC6 Y motor con1ro1 
25 PC7 Y rn<HOr COnllOI 
26 cso A013 lnriu1/ oulpu1 

I-
27 CSI AD 12 1npullou1p11t 

28 C:S2 110 port f1c.ld1C$S ctcslgnalion 
29 RSO ADO -30 RSI ADI 
31 R$2 AD2 
32 RS3 A03 
33 RIW Memory reAd/writc 

34 MEO t.i EO area dcstqnauon I 
35 MEl GND I 

36 \ 'iO GNO I 
37 Vil \•/All cono11)0n OUlf?UI 

~ 38 GND GNO 
39 vcc vcc 
40 DMEO No: used 
4 1 O~.iEl NO! US.Cd 

42 WAIT \VAIT cond1hoo o u_!eut 
43 INT rnterrupl r~ucst to CPU 

44 RESET L H58 11 fCSOI 

45 IRO lntor1upt roquas.c llonl axtcrnol S(lurce 

46 </JOS 1n1c1 nnl clock hflving the sarnc phaso as LSI 

t.7 CL\ GND 
•8 SD1 GND -49 LC Not used 
50 CLO Not us.ed 

51 soo Not used 

52 00 Oala bJS 

53 01 Data bJS 

54 02 Oa1a bus 
50 03 oa1a bus 
56 04 Data bus 
57 OS Data bus 
58 06 Oa1a bus 
59 I 0 7 Oa1a bus 
60 I PAO For stable input level when CM T 1s 001 111 use. -
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(i) CE-153 110 PC 

Pin no. Signal name Descript ion 

I PA l Key input port 

2 PA2 Kg_y_inpu1 port 

3 PA3 Key inpul port 

4 PM Key input port 

5 I PAS Key input port 

6 PA6 Key hlput pon 
7 PA7 Key input port 

8 GNO GNO 

9 PBO Key input po ft 

>O PBl Key input por~ 

" PB2 Kex_s<robe 
l2 PB3 Key SHObC 

>3 PB" K~s1robe 

l4 PB5 Key strobe 

15 PB6 K"Oy_ strobe 
l6 PB7 Key slrobe 
l 7 P<!I GND 
18 PCO K~_sirobe 

19 PC 1 Key slrobc 

20 PC2 Key s1rob0 

2> PC3 Key slrobe 
22 PC4 Key strobe 

23 PCS Key strobe 

2• PC6 Key strobe 

25 PC7 Ke>.'. strobe 
26 cso AD 15 

27 CS1 AD 14 

28 CS2 1\0 >3 
29 nso ADO 

1-30 R$1 AD1 
31 RS2 AD2 

32 RS3 AD3 

33 RIVI r-.~~rnory r~ad/\•tfilc 

34 MEO ~.~EO area designalion 

35 ME> GNO 

f--'~6 WO GND 
37 VJ 1 GND 

38 GND GNO 

39 vcc VCC (4.70± 0.02V) 

·10 OMEO Not uSC!<I 
41 DME 1 Not us.ed 
•2 \ \

1AIT WAI T condition -43 INT Not use<f 
44 RESET Aas.et 
.,5 IRO GND 

·'!6 1•0S Internal clock tla\•lng the sarnc phase as LSI. 
47 CL 1 GND 

•8 $01 GND 
.,9 LC Not usc-0 

50 CLO Not usCO 

51 SDO N6t u!>M 

sz o:; Oa1a bus 
53 Ol Oala bus 
;t. 02 oa1n bus 
55 03 oaia bus 
56 0-l Data bus 
57 0 5 Dato bus 
sa 06 Data bus 

59 07 Oa1a b1Js. 
60 PAO Key input port 
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© CE-158 1/0 PC 

Pin no. Sl9nal nam~ Description , PA1 AS232C l/F send request 
2 PA2 RS232C l/F rca~to receive 
3 PA3 AS232C 1/F carrier detect 
4 PA~ AS232C l/F data se1 reaqy_ 
5 PAS Low t.>anery 
6 PA6 Baud rate SCICC1 

7 PA7 Baud rate SC?IC?CI 

8 C~NO GNO 
9 PBO Centron ics parallel l/ F DATA 2 

10 PB1 Centronics para I t~I l/F DAT A J 
11 PB2 Ccntronics parallel l/ F OAT A 4 

12 PB3 Centronics~,ral tel l/ F OAT A 5 
13 PEl4 Centronics parallel l/ F DATA 6 
14 PBS Ccntror~1cs~rallel l/ F DATA 7 
15 PB6 C(!;'nlron ic$ pitr"llel l/ F OAT!\$ 
16 PB7 Centronics para I tel l/ f BUSY irJQyl 
17 P<!I GND 
18 PCO Baud ra1e select 
19 PC1 Baud rate select 
20 PC2 Baud rate select 
21 PC3 Baud a1tc select 
22 PC4 Baud ra1e select 
23 PCS Cen1ronics pttr~l lel 1/ F DATA 1 
24 PC6 Centronics panallel l/ F STR()BE'. 
25 PC7 Ccntronics para I let l/ F IN IT 
26 cso VCC (4.70:t0.02V) 
27 CS1 VCC (4.70±0.02V) 
28 CS2 GND 
29 RSO ADO 
3() RS1 A01 
31 RS2 AD2 
32 RS3 A03 
33 RI\\' Memory read/ write 
34 MEO ~1EO area dc$i90a1ion 
35 MEI GND 
35 WO GND 
37 W1 GND 
38 GND GND 
39 vcc VCC (4.70:t0.02V) 
·10 OMEO Not used 
41 01'.1E1 No1 used 
42 WAIT Not used 
<3 INT lnlerrupl 1eq1.1es1 to CPU 
44 RESET LH58 11 reset 
45 IRO - Interrupt request 
46 4>05 1oten1al clock havi!!9_ 1he s;1me phase as LSI. 
.17 CL1 GND 
48 501 GND 
49 LC Not used 
50 CLO Nol u sed 
51 soo Not used 
52 DO Oata bus 
53 01 Data bus 
54 02 Data t:: ~1s 
55 03 0 (lta bus 
56 04 Do.ta bus 
57 05 Data bus 
58 06 Oata bus 
59 0 7 Data bu$ 
60 PAO RS232C l/F lerminal ready 
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4-4. Key matrix and key code chart 

Key matrix 

Key code chart 

.... 0 ... 1 2 3 4 5 
0 ... 0 p 

1 s .. ' i F1 I 1 A Q . - · 2 SML F2j 2 8 R 

3 F3 3 c s _J 

4 IF4 4 0 T 

5 F5 5 TU] 
6 F6 ' 6 F jv

1 I 
7 7 G W 

' 81 -4 CL ( 8 HixJ . . 
9 ... HCL ) 9 I y • 
A 

1 I * J z ' 
' I O:f · + · ' 

8 K 

~ ... , L . 
' D , ... ,I - - M . •' t 

E · N l-i 
• ' '~ NOTE· 

F Cff"" / 01 For ON key. reter lo "KEY SCAN" of "SYSTEM 
SUBROUTINE". 
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PC-1500 software 
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5-1. BASIC command related PC-1500 machine language 

112 

Jn this section we will discuss the llAS JC command related PC- I 500 machine la nguage. 

5-1-1. NEW 
Format (PRO mode) 

NEW r expression T 
0) NEW expression (= O) 

Clears progra rn a nd a ll data areas a nd secures the Hr\S I(: pr<lg_rarn area follo\l .. 1ing to 

lht rescr\'e prograrn area. 

~ 
To p of tho BASIC program 

Operation of the PC· 1500 only 40C~5H 

Operation in conjuction v•ith the CE- l55 38CSH 

See {System menl ory) 

CD NEW expression (¢ 0) 
Effecti ve. \vhcn there is no user R()iv1 a rea. 
C lears BAS IC progra m a nd all dat•:t a reas a nd sets tht· B:\St<: pr<>gra1n ,area fr< >n1 tht· 

address represented in the expression. \\•hich is valid '''ithin an addrcsl" range of H.AM 
area cxct:pt the reserve a ri.:a . 

<D NEW 
Clea rs R1\SIC progra 1l1 and all da ta area~ \Vithout uffecting th:.: f3l\SIC progra n'l area. 

When cxccu1cd in the reserve mode. i1 clears the re~crvc area. 

5-1-2. STATUS 
Format 

Status - expression -
0 STATUS 0 

Si n1i lar to ME Y1 . the su1n of unoccuipi(.·d 1nc1nory siLC and dala nlcrnory si1c is gii\'en in 

tcrnts of bytes. 
(f) STATUS 1 

Si1e of the 1nen1ory used for the 13.·\SIC pr<>gra1n is given in l~rn1s of byt~S. 

<D STATUS 2 
·r hc last J~;\SIC prograrn add ress p lus one address (next to FFl-1) is given. 

0 STATUS 3 
·r hc s111allcst address \vhen: da ta stc>n.:d is given. 

(D STATUS 4 
\\' hen llASI C progra111 is in execution. the· line nuntbc.r executed intntcd iatcly before. 
\ \'hen progran1 execution is <H hal1 . tht! current line number. 

Jn otherwise cond ition. "O''. Same f<H STATUS 5 thru 255. 
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ST A TUS'-'2'---i-!J r 
I STATUS I 

"" 

STATus __ 3 _ __;1 t i · STATU$0 

I OOl{I oroa 

L 

NOTE: R0~.1 information is 8 bytes and 1hc reserve area 1s 189 bytes. 

5-1-3. PEEK 
Format 

PEEK tl:r expression -
(j) PEEK expression 

User area 
(RAM) 

Rec.alls the data in :-.1 EO arc.a ''ho.:te address is represented by the cxpr~"''ic)n. 

0 PEEK II expression 
Recalls che data in the ~iff: I area \vho~ address is rcprcscnt..:d hy lhC cxprcssitln. 

5-1-4. POKE 
Format 
POKE tl:r expression-1 I. • - expression-i 1-
0 POKE expression-1, expresslon-2, expression-3, 

Starting from the MEO area addrc» represented b~ the cxpn.-ssion-1 . i1 begin> 10 >!Ore 

suco..-s..-si'e data in order of the cxprc~ion-2. expre.,sion-3 ... . 

0 POKE II expression-1, expresslon-2, expression3, . . . 
S1ar1ing frum 1he ME I arc:iaddrc» rcprcscmed b~ the expression-I. i1begin,1<»1<>rc 

successi,·e dat'' in order <lf the cxprcs~ion .. 2. cxpression-3 .. .. 
CAUTION: S•nce me 1/0 por1coniroller1s in !he MEI area for !he PC- 1500. cnrc muSI be 

taken no1 10 have ii wrong use of this command. as 1t may possibly result 1n 
dCSlflJCtion. 

(EX): POKE &4700. &01. &02. &03 
. 

Address Data 
t-

4700H J_ OIH 
r- I 02H 4701H 

'--
4703H I 03H I 
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5-1-5. CALL 
Format 

CALL ~ expression r • - variable r 
<D CALL expression 

f\•1achinc language prograrn starts to cxeculc starting fron1 address specified l>y the 
expression. 
F>rogan1 returns fron1 the 1nachine :language routine by the cornrna nd. 

CD CALL expression, variable 
I) \\1hcn the varinblc is a nun1erical variable (\vithin a range of - 32768 th ru 32767) 

I. ~rhc va lue of the varia ble is tr•.'l nsfcrrcd to the Xrcg. 

2. ~tachinc la nguage prograrn is executed front the starti ngacldrcss rcpn::scntcd by 
the expression. 

3. If there is a carry \\'hen returns, the value of the Xrcg is tl'a nsfcrrcd to the varia ble. 

2) When the variable is a nonnumer•ic variable 
I. l"he leading add ress of the non11u1ncric variable is transferred to the Xrega ·nd the 

Si?.<: infor111a.tion of 1hc nonnu rneric va riable is: transf<:rred t<> the accunllJlator. 

2. Machine language progran1 is executed fron1 the starting addresl\ represented by 

the ex pression. 

3. If there is a ca rry \Vhcn returns .. the charac.ter string \\•hose siz.e is indicated iby the 
accun1ulacor is transf<.:rn:d to •he variable fron1 the address represented by the 
Xreg. 

NOTE: It .. viii result in ERROR 7 for a t\vO-nonnumeric variable whose variable has not been 
defined. 

5-1-6. CSAVE M 
Format 

CSAVE M r - 1 JC "file name"; T ex:pression-1, expression-2 T , expression 3 ,. 
· (j) CSAVE M expression-1, express.ion·2, expression-3 

l)ata n.:siding fron1 the address re presented by the expression- I to the address 

represented by the exprcssion-2 is recorded on the tap-: a~ the 111achinc lang uage 
pr<>gra rn. 
\\ihcn 1he exprcssion-3 is given. c.xccution \viii aut<'>matica By take pl;.1ce frorn tht:: 

addn:ss n:pn::-scntcd by the -.:xprcssion-3 upon loading of the pr'ograrn fronl the tape. 
1:-ilc na 111c \viU also be recorded on lhe tapL', \\'hen there is a tile rHtn1c. 

0 CSAVE M·1 
Tape control will be set to the REMOTE-I side. 

5-1-7. CLOAD M 
Format 
CLOAD M r - 1 Jr " file name"; "'. expression r 
Ci) CLOAD M 

'f hc n1achinc language progran1 recorded on the cape is loaded int<> the sa1ne n1ernory 

area as '"hen recorded. 
\Vhcn the expression is given. pr-0grarn load \\•ill take plact· frorn the a<Hdrcss 
represented by the cxpr(·ssion. 

If there have been the e.xpression-3 du ring data save. prograrn execution \Viii 

au1on1atically ta ke place fron1 the add ress rcprcscnt-.:d by the ex pression-~ upon 
conlplction of program l<>ad. 1-ft)\vever. autornatic cxccuc ion \,·ill not Sta.rt rif the 

expression is given. 

0 CLOAD M-1 
Ta pe control will be set to the REMOT E-I side. 
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5-2. Internal code chart 

With the l'C-1500 >YStern. BASIC co1111nand ;, convened into internal code of two b)1CS 

to be processed by the PC::-1500 system. 
ShO\\'ll ncx1 is the lisl of con1n1ands \\'ith corresponding internal Cl')dcs. 

COMMAND f1NrCRNAt coo[J I COMMAND -~l(RNALC001 _ COMMAND '1Nl'1.RNAL coo9 
ABS F l 7 0 Hi 'LC URS 0 II C683H SE TC OM I E88 2H 
ACS Fl74H LE ~ T$ F 17AH SET DEV E886H 
A ND F I 5 0 H LE N F 164H SGN Fl79H 

A READ f l80H LET F198H SIN F I 7 OH 
ARUN F I 8 I H Lf FOB6H SOllGN E684H 
ASC F160H LINE FOB7H SPACE$ ~061H 

ASN F l 7 3 H l I ST F090H SOR F l 6 BH 
A.TN Fl75H L l I S l FOB SH STA I US F l6 7H 

~ E E P F18 2H LN Fl76H STEP 

""~ ~f:A K FO 8311 LO C K F 1 85 H STO P F J ACH 
Cl\ LL F I 8 AH LOG F l 77H STR $ F I 6 I H 
C Hl\ I N f0 B2H L PR I NT F OB9H TAB F OBBH 
CHR$ F163H MEM F l SSH TI\ N F I 7 F H 
CLEAR f l87H MERGE F08FH TERMINAL E883H 
CLOA D F089H M I 0$ fl7BH TEST FOBCH 
CLS F088H ' NEW Fl99H TEXT E686H 
COMS [858H NEXT Fl9AH THEN FIAEH 
CONS OLE FOB IH NOT Fl6 DH f TI ME F15BH 
CO NT F 1 83 H OFF f I 9 EH TO F I B I H 
CO LO R F0B5H ON F 1 9CH 

1
TRANSM I T E 885H 

cos I F 1 7E H OPN F I 9 OH TROFF FlBOH 
CSA.VE F095H OR F I S I H ~ TRON F IAFH 
CS IZ E E 6•8 0 H OUTS T /\ T E88 0 H I UN I OC K F 1 6G H ~ cunsoFt f084H PAU SE F lA2 H USll>IG F085H 

- DATA F 1 8 0 H P EE K Fl6FH VAL F l 62H 
DEG F I 6 5 H PE( K: Fl6EH WAIT Fl83H 
DEGREE FISCH p I Fl50H ZO N E f 0B 4H 
DEV$ E857H PO INT Fl68H 

DIM F I 8 B H POK~ FIAIH 

OMS f l 66 H PO KE : F IAOH 

DTE E 8 8 < H PR I NT F 097H 

END F l 8EH ~AD IA~ F I AA H 

ERL F 0 5 3 H AN DO M F I A 8 H 
ER N F052H E 11 0 F l A6H 
ERROR F I 8 4 H EM •1A 9H 
EX P F I 7 8 H RESTO RE FlA711 
FEED FOBOH A El URN Fl99H 
F OR F IASH RIGHT$ Fl72H 
GCURSOR f 09 3H RIN KEY$ E85 AH 
GL CURSOR E682H ALI N( ~ OB A H 

GO SUB F19 4 H AMT E7A9 H 
GOT O F l 92H HND F I 7 CH 

G PA I NT F09FH RO TA TE E 6 85H 
GRAD F l 86H R lJ N f ll\4H 
G RAP H E68 1 H l 
I F j F196H 
IN KEYS r I 5 CH 
INPUT F091H 
INST AI E859H 
INT F l 7 I H 
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5-3. Expression of variable and program 

116 

5-3-1. Expression of decimal number 
Dccinlal nunlbcr consists ()f eight bytes \vhich arc u::;cd to represent nun1bcr 'vi thin a range 
of - 9.999999999 X I09

' to + 9.999999999 X 10'" and are composed ofthccxponenl pan. 
inantissa sign and n1antissa pare 

: _J Exponent pa.rt: cxpfCSSCd n~ o b inary nun1b¢r. - -=====-....'._, -
l l L Mantisso OOH 

Negative rlumbcr is represented by 
comp1cmc1~t. 

Mantissa sign 

Exponent 

M(ln1issa sign: OOH (Positi·.•c) 
SOH (Neg \'ltivc) 

(Example when numeric is stored from 7 AOOH to 7 A07H) 

7AO~ 7A07H 
[ 0 3 H 

. 
1 5 H OOH OOH j OOH OO H 1500 OOH OOH 

r 0 0 H OOH i 1 2 H 3 4H ! Ss H l oo H ' ooH QOM 1.23456 
1 F OH OOH I 2H 3 4 M 56 H 7 8H j 90 H OOH 0.0012345$789012 
L 0 8 H 80 H 1 2 H j 3 4 H OO H 00 H j 00 H OOH - 1.234 X10" 

5-3-2. Expression of binary number 
llinary nuntbcr consists of t ight hytcs:. but five bytes arc not used . le expresses a binary 
nu1nbtr \Vi lhin an integer rang..: of - 32768 thru +32767. 

Ne9a1ive nt1n)bCf is cxpessad by a compleo~ent. 

lnvaliCS <!'1ta 

(Example when numeric is stored fr'om 7A00H to 7A07H) 

71\ 00H 7A07H 

* .,-* T * * j B2 H 0 5 H j DCH j * 
I ** ; ,-* I * B2H FF H I F BH I *-
f- ] * * -B 2 ~1 7 F H . f F H *-I 

* * 1 * * B2H l 6 0 li! OOM I * 
NOTE: Noted \•1i th an asterisk ( * ) ind ica1es invali(i data. 

1500 
- 5 
32767 
- 32768 

5-3-3. Expression of character string 
( :haractcr st ring. inf or rnation is conlposc:d of eight bytc..·s ( 'vit h four hytes of valid data ) and 

it rcsidt-s in the address <.:ontaine.:d in the character stri ng inJorn1ation. 

* * * * 
Invalid data 

DOH ADDH ADDL L<NGTH S•~e ol c.:harac1er strinrr 01 H thr'll 5011 
Leading address of character st ring: 

[)oH Le~1(f ing "-cldress- t:$ize or OOOOM tl)fu FFFFlt 
c f ch.;1r.;1cter c.:h~1rac!et 

siring siring 

Example lhat lhc character string lnfor'mation resi des in the arithmetic register and l he 
character siring ·'SHARP'' resides in the string buffer. 

7A00H 

l * I * ""!-*_'_ *_ 
7 A071i 

DOH 7 Bfi j I OH 05H 

7B1CH 70 14H 

53H 48H 41H 52H S~H 

$ H A i1 i' 
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5-3-4. Structure of variable name 
\i :.;ariablc nan1t: field is n1adc of t\VO bytc-s \\'hich consists of variable nan1e con1poscd of 
ASC II character. disti nction of nun1cric and nonnun1cric variable. a nd presence of array 

assignrncnt. 
- ----High order !3yle---- - -----'LO\V 01tl~r By~ll-----

-
Variable narne 

A 

B l 

cc 
00 ( I ) 

E$ 

FF$ 

'G°G$ ( 2 ) 

<e ( 3 ) 

2:Z$ ( 4 ) 

Firs I ASCII charac1er 

Code 

I 4 I OOH . 
14 2 1 I H 

•13 4 3H 

4 4C4 H 

·1520H 

4666 H I 

4 7 E 7 H 

4 080H 

5AEAH -

! 
54?co nd ASCII character 
(low or<JGr 5 bils) 

~to: Nu 1ncfic variable 
1: Nonnurn~ric variable 

71h bit from the LSB ol the 
second ASCII code 

(EX) When array declared to "'AS(1 ,2) * 3" 

2Bytc 2Bytc 3Bytc 3Bylc 3By!C 

0 I I 0 ) 0 2 I 5 

r 
A$ (0. 1) A$ (0.0) 

-D~ta- - Oata-

~ ~ -----~---
variable 

n::iinc 
By t C- count Second J 

of .,.,hole Slt t.>scri;>l 
memory - 3 

Fi: st 
subscnpt 

string 
(88 !Cr 

ourncfiC) 

5-3-5. Structure of program 
Each o f prograrn lines is t·o 1n poscd of the line nuntbcr. line s i1e . p1'cJgran1 Cf1dc .. and end 

code. 

O OH I\ 
Lioc nuinbef Line size Program code cm Line number Line size 

1 0 PR I NT A 

l O E N O The ;;ibove programnl e.O l ines \•;ill l>c as 10110·.vs (;vithou1 (module): 

AC1d 1e );5 0 .>t ;;t 

·! OC5 H OO H l 

-;'-· ,,_~ '°'~~;-"~:'-+-~~~'-'~ .~ .. ~.:n~ ''' -0 
.~ OC8 K FO •"!_ ) PRINl 
-~ OC1K 17 H 
·i 0C AH ·i lH ······ A 

~.;." -':O.;;C;.;U"I"'' _,__,o"o,_1'-'' - ..... ·CIR 
.: O CC H OO H t 
.: ocO H l ·l H '• 20 

!--'-.: "0-'C"E~, l'-l-+~0F'-3~I HH~ ...... Lm.,, S•.'c 
,; 0 C t= K I 
I. 0 O O H $ /\H f [NO 

:. 0 0 I K 0 O H ······C/ Fl 
!--"" "O_,D">~H-'--'-''-'c... H"--< •····· C«le to •ni.l •(<lU~ el)(l o t 6 ASte i>•o;y:.'"· 

11 7 
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5-3-6. Structure of reserve area 
(!) Leading address of the reserve area 

S~·sten1 <.:onfigura!ion 
1
leading address~ 

PC- 1500 0NLY 

PC- 1500.J CE-151 

PC- 1500 I CE- 155 

1
1 

PC- 1500 , CE- 159 

I 
4000H 

4000H 

3BOOH 

2000H 
~ 
J 

CD Reserve memory configuration (when only the PC-1500 is used) 

.~ 0 1 
~ 0 1 

' 0 3 
t .• 0 , I 

.: 0 s 
·~ 0 6 
.: 0 7 -

Key sym':>ol 01 1ne rcsetve nunlber I t:?S by1es; 

1- Key sy1n :.>ot o l thU r(i :;.;" ·e n u mt':<Ci II ( 26 !)ytes) 

1 i I I I I I I I i r 1 I ! 
lt<oy syn1!)¢I ¢11ne o~setve n~un:.>er 111 (26 b)''!¢s) 

I I I I J.III I 
I t11e c<.:1\ ton1:1 c l 1eser .. 'i! keys ate :l!¢ 1(!<: 1n 

order -01 rc91stta1io fl ( ~I: :>;·test 

0 Reserve key code 
.;;··· .... f:.~~-~ I 11 

F I 0 I H I "' fi l 02H I 2H 
F 3 03H 13H 
F .; 0 ·~ H I ·~ H 
F 5 105H ISH 

I F 6 0 6H 1 611 

ID 
0 9 Ii 

~~ OB H 
OCH 

OO H 
OE M 

I T .: 0 8 
.. 0 9 

1-1 

• fillsor .. ·e key conten;s arP. stored 
IOll0\'11119 10 th~ key C()de . 

4 0 A. 

40 0 
40C I I 
t. 00 I 4 0 E 
4 0 F 

1 
t-.~acnn'le 1a1)9ua9e ., 
e:\S IC p r09ram 

II I 

I I 

l 

• Acscrvc p 1ograrns are $1ore-d in 
orCcf 01 rcgisuation. In the- c ase 
o f tC·fC;Jisttatioo. U)O p revious 
progfam is deleted and the 1ne .. ·1 
progr(lm is addc-0 IOllO~'liflg to 
i t 

NOTE: When NEW l"'" · is execu1ed in the 
RESERVE mode. address area 1rom 4008H to 

40C4H is fi lled vp wi th "OOH". 

(<) ROM status information 

ADDRESS DESCRIPTION 

1st Byle in lhe ROM 55H 

2nd Byte in the ROM High order one byte of the ROM lop address 

3rd Byte in lhe ROM High order one by1e of lhe top nddrcss or 1hc BASIC program. 
assuming 1he ROM tOP address 10 be .. OOOOH" 

4ih Byte in the ROM Low order one byte ol the top address of lheBASIC program, 
assuming the ROM top address to be .. OOOOH" 

5th Byle in the ROM Write the loffowing code according to the ROM size 
1 K8:··Q4H .. 2Kl3: .. 081-1" ·1KB: .. 10H .. 
8KB:··20H .. 16KB:·AoH" 

6th Byle in the ROM Undefined 

7th Byte •n the ROM Undd•ned 

8th Byle in lhe ROM To inhibit "LUST" command. wrile .. OGH .. 
To ei lec1 "LUST .. command, write .. FFH .. 

Note : The ROM address is OOOOH-3FFFH. 
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(An example of regi$lration) 

Key symbol 

,;:,~,,. .. ,~ 1 PR l [± 3: jo G¥i Al: rr 
ltc~t'l'<C t+) n I S I U lc'o 

~ ''1" 
. i 

~N~~ RU N ~r ! 

Reserve conlents 
Rc~~1~ 1 1 ;,,~10t1 I "" Rtt:•~ l1;1((11;on1~11: $ 
0 1.:''tl 

I I F 1 l'f1 1 NT 
2 I F 3 GO TO 
3 I F 2 IN P UT 
4 I F 4 GOS UB 
5 I F 5 RE T U RN 
6 a F 1 S IN 
7 ll F 3 TA N 
8 m F 2 GOTO<!! 
9 lO F 1 RU N((l 

10 u F 2 cos 

_,;;.-,.:::..~ 0 I z 3 ' 5 GI' 8 9 A~ ~ c.o EIF 
' 0 0 ' [2050525'20 •9 <t !>J 
4 0 I 20 47 4F fl>' ?,0

1 
'17 S3: i ?. 20 S1, 11oS~ ~ ~,00 ,00 

~ 0 2 001002053 494 20 434fS'l 2CS.: 4J14d 2000 

4 o 3 ioooooo;oo ooooroo·ooioorocloo'oo20 s2'ss4 
4 o.; 20471S44r20oooooooooooooo oooo'oooo 
' 0 5 000000,00[00!00 ~1f0 97~03fl ,9(01f0 '9 1 04 
' o 6 ·" s.1C6~ 991!.'1~bJ13.~7f :o'.~" ~~·~joo 
' o 1 n[., .10 n n1 n1oo oo oo oo oo oo oo oo,oo oo 
' o s oo oo 00'00100 oo oo oo oo oo oo oo oo w'oo oo 
' o 9 ;oo,oofoofooioo.oo;oo;oo.oo,oooooooooojooloo 
.; o '' .oo~oo ~100100 00100 ~-~-~oo oo oo oo oo oo 
4 o a t<l'oo ~J:oo:oo oo oo oo oo oo!oo oo oo 00,00100 

: ~ ~ tY<l1
00
r
00
r
00
1 l l 1 · 

.1 o e 
4 0 F 

Cha(actcrs arc stored in forn' ot character 
code and corn inan<Js in form ot internal code. 
"OOH" is for the end code o f <Jata. 
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5-4. System subroutines 

120 

S~:.1cn1 ~uhroutinl.>s used by the 111achinc language prograrn \\·ill be introduc ... ·t.I ncx1 . 
llo"c'cr. care must be taken for primer rdat<"<l cntr~ address for it differs depending on 

the KO~·I \'crsion of the C E-150. The \Cr>ion number will he indicated in the acldrc» 

;\ &OO H. 

Versio n 0 

Ve(sion l 

0 Character function 

Con1bination o f character 0925H 

CHAS 0981H 

Address /\800H is 44H. 

Add ress /\800H is BEH. 

H 
VAL 

LEN. /\SC 

0907H ] 

090DH 

STRS 09CFH RIGHTS. MIDS. LEFT S 09F3H 

<D A rithmetic operations 

Substract EFB6H 1on F104H D EG 

Add EFBAH cos F391H I OMS 

Multiply F01AH TAN F39EH ABS 

Divide F084H SIN F3A2H SGN 

LN F161H ACS f492H INT 

LOG F165H /\TN F<96H P0\•1er raise 

EXP FlCBH ASN F49AH 

<D Compare 

C Numerica1 comparison DOD2H l Character stnng comparison 

0 Search 

L ~umber scarc~2EAl--t 
~can (I) =-i- E42CI I 

Vaciahle search 

K EY scan ( ll j 

(!) Display 

Auto·power-off 
- ----- -

Program display -----
Graphic d isplay 

,_ 
Hexadecimal (2 by1es - 1 

I byte> 

E33FH One charac ter d1spla;· -------
E8CAH 

EOEFH 

E095H 

er d isplay .. n .. charact 

Cv rsor move 
character d 

afte1 one 

1splay 

•e after .. n .. 

isp1ay 

~ Cursor mo\ 

_] Ch<"t.nu;rer d 
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F53tH 

F564H 

F597H 

F590 H 

F5BEH 
F89CH 

I 

OOF9H~ 

046 11~ 

E2<311 

ED57 H 

E03BH 

ED40H 

EOOOH 
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© Printer related 

Color dcsignalion A519H(A4F7H) Pen up/down AAE3H(AA80H) 

Print A781H(A758H) Motor dnve A8DOH(A887H) 

Unefeed A9F1H(A9C8H) Molor off A769H(A747H) 

Paper feed AA04H(A90EH) Gel GRAPHIC rnO<!e A8EF1t(AOC6H) 

Gel TEXT mode ready ACBBH(AC8FH) ready 

(Fl:::Jures In parentheses Indicate versi on 0.) 

© Cassette tape 

Rcmole o n BF l IH Header inp uVou1pu1 BCE8H 

Hemote off BF•3H C MT 110 con1rol .8BF5H 

O ne character save BOCCH Create header BBD6H 

One character load BDFOH Transfer fi le B03CH 

121 
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5-4-1. Character functions 
• Combination of character string 

Con1bination of character string .. ) aind charac(cr string-2 
(!)ENTRY PREPARATION 

• Prepa racion of character strings 
Character string inf<>rrnation of the character string-I is stored in the arithljnelic 

register (7AOOH - 7A07 H). 

Character string inf(>r1na1ion or t he character string-2 is stored in the arithtllCtic 

register (7A IOH - 71\1 7H). 

• 10 11 is stored in the string buffer pointer (iS94H). 

(~ ENTRY ADDRESS 
D925H 
• Subroutine is called in the fol1o\ving forn1a1: 

SJ P (Address where PS H X reg is wri11rn) 

DB DATA (Error return address} 

PSH Xrcg l 
PSH Yrcg Write in other addresses . 

.IMP 0925 

... .., ....... -- ~ PSH Xr ec 
::>JP - - - · 

P SH Yreg 
1 Data 

~~:~: .. I ::_- -_~ -~ -~ :~,·- _ :~ ---r .. ,, 
l; t Crrcr - --- '--':...-.. HTN 

Q) EXIT STATE 
• \Vhcn no error 

Returns tO tht.: address next to the data. l~ esultant charac1er string inforn1atio1l ' viii 

then be stored in 1hc arithmetic register X (7A0011-7A07H) and the combined 

character st ring.~ \\1i1l he sto red in the st ring buffer (7 ll I 0 I-{ ...... ). 

• \ \' hen er ror 

r\ ftt·r storing the error codi.: in the lJ H rcgistcr. il returns to the data stored address 

pl us one. 

NOTE: Fot details o f character str ing info,malion. 'efe, 10 lhe parngn1ph discussing the 
Stfut lure of v~riable and pfogran~ . 
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• CHRS 
(i) ENTRY PREPARATION 

• l'rcparation of nun1eric value 

An integer of 0 thru 255 i' ston:d in the arithmetic register (7AOOll - 7A0711) in 

decimal or binar~ figure. 

• IOH is stored in the ,iring buffer pointer (7894H). 

@ ENTRY ADDRESS 

D981H 

@ EXIT STATE 
• \Vhen no error 

UB = 0011 

Address 

7A04H 

! 7A05H 

7A06H 

r- 7A07H 

7810H 

- I Contents 

ClH I 
76H I 
10H I 

OOH or OIH J ASCII code 

When ASCII code is 001 1. thccomc111s of? A07 H become OO H orO 111 when ot hcrthan 

OOH. 
• \Vhen C IT f> r 

UH ~ 0011 (Error code is stored in UB) 

• STRS 
Q) ENTRY PREPARATION 

• J\umbcr to be COll\crtc-d i> •torcd in the arithmNic register (7AOOll - 7A0711) in 

decimal or binary figun:. 

• IOH is stored in the >tring buffer pointer (7894H). 

@ ENTRY ADDRESS 

D9CFH 
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(!) EXIT STATE 
• \\I hen no erJ'or 

UH = OOH 

Address Data 

7A04H DOH 
7A05H Leading add ress of character string (hi9h order o ne byte) 

7A06H Lea<1iog a<f<fress of character string {IO\v o rder ot1e byte) 

7A07H Size ot c haracter string 

1-·o r a n actual character string. th.e st ring bufl·er (7 J~ I OH-71{5F.H) can bl~ used. 

• \\/hen error 

UH ¢ OOH (Error code will be stored in UH.) 

• VAL 
0 ENTRY PREPARATION 

• ( ·ha nlClCr string inforrnation 10 t)C converted is Stored in the a ritlHllCtic regis ter X 

(71\ 00H-7,\0?H ) in character string for1nat. 

(l) ENTRY ADDRESS 

0907H 

(!) EXIT STATE 
• \\' hen no error 

lJ li = OOH 
Rcsuh is stored in iirithmctic register X (7AOOH~7A07H) in decimal figure. 

• When error 

lJH ¢ OOH (Error code will be stored in UH.) 

• ASC, LEN 
0 ENTRY PREPARATION 

• Character stri ng info rnlatio n to be converted is sco red in the arithn1ct ic regis ter X 

(7 i\OOH~7 i\07 H). 

Address Data 

7A04H OOH 

7A05H Leading address of character str ing (high order one byte) 

7A06H Leading address of character str ing (low order one byte) 

7A07H Size of character string 
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• Setup of function 
Function 

ASC 

LEN 

0 ENTRY ADDRESS 

D9DDH 

0 EXIT STATE 
• When no error 

UH= OO H 

YL 

60H 

64 H 

Result is stored in arithmetic rcistcr X (7AOOll - 7A07H) in decimal figure. 

• \\' hen error 
UH¢ OOH (U H=error code) 

• RIGHTS (Character st ring. numeric value-I ) 

LEFTS {Ch(lr::t<.: lr:.r string. 1n1111cric value- I } 

MIDS (C'haractcr stri ng. nun1cric vahic-2. n1.1n1cric value-I) 

(j) ENTRY PREPARATION 
• Setup of function 

Function YL 

RIGHTS 02H 

LEFTS 7AH 

MIOS 79H 

• Existence of avai1<1bi lity for 8 bytes in the BASIC stack (7A38H- 7AFFH) is 
checked. 
• In the case of RI GHTS. LEFl'S 

(Data of 7890H) < (da ta of 7891 H) - 8 

• ln thc casc ol'MIDS 
(Data of 789011) < (data of 7891 H) - 16 

Since re-write of 7890H and 7891 H is not penniued. it must be avoided to call this 
suhroutiuc, unless tht: ahovc: condition is satisfied . 
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• Change of ehe daca poimcr (7892H) 
Funclion Dala 

RIG liTS (data of 78901-1) + 8 

LEFTS 

MIDS (d arn or 78901-1) + t6 

• Preparation of cha racter srri ng 
" 

Address Data 

(Data of 7890H) + • OOH 

(Data o r 78901-1} + 5 acter string (t1igh order o ne Leading ad dress o1 char 

byte) 

(Data of 7890M} ·•· 6 acter s~fiog (lov.• order on e Leading address ot char 

byte) 

(Data o f 789011) + 7 l Size oi character slring 

NOTE: High order byte of address is 7 AH. 

For actual clrnractcr sering. ehc sering. 1hc siring buffer (7 1llO H~71!5FH ) can be 

used. 

• Preparation of HUJl)Cf ical data 

Nun1cric- I is st<1red in 7 A()() H"'7.;\071 I in decin1al or binary figure. 

(In ehe case of MIDS. ehc numcric-2 is s1orcd frorn the add ress of ··data 
of n90H .. plus eight to the ad<lrcss .. data of 7890H" plus fifteen.) 
Stored in the above address in a decin1al or binary forrnat. 

0 ENTRY ADDRESS 

D9F3H 

(i) EXIT STATE 

• \Vhen no error 

UH = OOH 

Addl'ess 

7A04H 

7A05H 

Data 
DOH 
Lea(li ri g add tess o f chal'actcr st 

7A06H 

ring (high order one b yte) 

tring flow order o ne byte) Leading address ot character s 

7A07H Size o f ct,al'acter stl'ing-

For an actual chamc1cr sering. the string huffcr (7B I OH~·71l5FH ) can be used. 

• \Vhcn error 

Ull '>" OOH (UH is suhstieuttd with error code.) 
NOTE: I z z c c - 3 3 

$t(ICk o f " " Stack. of >. 

L_ 
~ ;:; I GOSUB ... 

Represented ., 
"' Rcp tesented 

l>y 1hC " " h y 111e 
" " poinlP.r " <> po1n1cf 

(7800H) " " (78 91 H ) 
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5-4-2. Arithmetic subroutines 
(i) ENTRY PREPARATION 

• ])reparat ion or nuntcric value 

Numeric va lue should be prepared in 1hc ari1hrnctic register X (7AOOll - 7/\07H) 
a nd thcarithme1ic rcgislcr Y (7A IOll - 7A l7H). 

( In the case of a single va riable. only the ~trith111ctic rcgisccr needs to be prepa red. 

(!) ENTRY ADDRESS 

f 
~ 
~ 
~ 
~· 
• ' 

_____ o _p_cration - -------- Addl'es~ 
k ;hJ X - Y -:X EF8 AH ~ 

Suww~X-Y - X EFB6H I 
~.1 •• u ::riv X * Y - X FOl AH ---i 
o""" XI Y - X F084H 

Po .. 'i!• · ~• 5e I X,,,..... v_-_._x ___ -+-____ F89CH 

.$e:u,1 IC' tQOI 

I , •• ,..,,,,M 

lu~1i{)<'11e!«4 
f11<1Ct•Ol'I 

I 
"'""'$(1 

I ?t19f'ltim•Mr<<: 

h.of'<;h(""l 

Ort~·~ 10 mol'lo!,ll~ I 
""' WCOl'<I <:O"'"i'•S•O!I 

/..!l<;Qlu!e v:1'~ 

SQR X- • X FOE9H 

LN x -· x fl61 H 

LOG x- x fl65H 

EXP X- X FlCSH 

IOAX -x Ft0·1H 

SIN X - X f3A2H ----
cos x- x F391H -----
Tl1.N X- X f'39 EH 

----
ASN X- X 

/•CSX- X 

F49AH - -----+---
F 492 H ----

ATN X- X Ft.96M 
----~----

OE(; X- · X 

llMS x- x 
ASS - x 
-------~ 

F 5 .3 I H 

F564H 

t:"597H 

L $1<in 

C 0 1»;:>1$tOt'I 1n10 .tll'I 
1·1l<'!fC' 11um~1 

SGN x-x 
INT x- x 

F59DH 
----l 

FSBEH 

CD EXIT STATE 
• l(csult will he s1orcd in 1he arithmc1ic register X ( 7AOOH - 7 A07111. 
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5-4-3. Comparison 
• Comparison of numeric 

( f\umeric I) 0 ( numeric 2) 

O Indicates the operand . 

(i) ENTRY PREPARATION 

• Setup of opera nd 

Operand Accumulator data 

<> 

~ _,. OI H 

> I 02M 

+- 04H 

<= 05M 

-- - l OOH 

• ' l'ht· nu111cric is stored in lhc arith n1ctic register in a forntat of dcci1nal lig.u re. 

Nu meric 1 Adthrnetic register X (7A00H- 7A07H) I 
Numefic 2 Arithn1etic regislor X. (71\1OH- 7107H) J 

(j) ENTRY ADDRESS 
0 002H 

(j) EXIT STA TE 

• \\' hen the <>pcrand is established 

The flag Z is rese1 10 "0" and the arithmeiic register turns l<l " I". 
7A001i 

OOH OOH IOH OOH OOH 

• \\' hen 1hc opcrnnd is not established 

·r 111.: l1•·1g Z is set to .. , .. and tht: arithn1cti<.: rcgisti.:r tul'ns to .. O". 

7AC()H 

OOH OOH OOH 

• Comparison of character string 
(Character st ring· I ) () (chanictcr string·2) 

O I nd ica1cs the opera nd. 

(!) ENTRY PREPARATION 

• L>csignation of the op1.:ran<l 
-,---

Operand Accumulator data 

<> 
-,----

OOH ---
01H 

02H 

04H 

OOH 
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• Preparalion of char,·tch:r string 

Address Character Character 
Conlents - slring-1 string-2 

DOH 7A04H 7A14H 

L eading add(ess of (high order) 7A05H 7A1 5H 

I he character stn llQ (IO\•; o rder) 7A06H 7A16H 

S ize of !he charactet string 7A07H 7 f, 17 H 

For the address where the cha!'attcr siring is stored. the string bu ff er (7 B (OH - 7 BSFH) 

can b..: used. 
• IOH is Stored in 1he siring bnffer po inter (789411 ). 

Ci) ENTRY ADDRESS 

DOF9H 

(!) EXIT STATE 
• W hen the condit ion for the operand is cs1a blishcd (Z= O) 

7MOH 

OOH OOH IOH OOH OOH 03H 

• W hen the condit ion for the o perand is not c'tablishcd (Z= I) 

7A()JH 

OOH GOH 
'----'--

OOH 

5-4-4. Search 
• Variable address search 
0 ENTRY PREPARATION 

• L>csig_nation or variablt nan)C 

COH 

·r hc \'Ol riable nan1e is stored in the Urcg_. 

OOH OOH 

7A07M 
()JH OOH 

7A071i 

OOH OOH 

• \\'hcthcr array i~ one dirncnsion or 1\VC.l din1ension is st <"l rtd in paran1ctcr f. / r: 
(788CH). 

one dimension: 01 H 

t\\'o d i1ncnsion: 021·1 
• Subscript is sto red in the a rithmetic register X (7AOOH - 7A07 H). 

\ \•' hen o nr..: d in1cnsion a rra y: the fi rst suhscript 

\\' hen t\VO dirncnsion array: the second ~u bscript 

• Subscript is sto red in the arithmetic register Y (7A I Oll~7A l 7 11 ) . 

\\' hen one diincnsion a rray: ~o need 
\\' hen t\VO din1cnsion a rray: the fi rst subscript 
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(i) ENTRY ADDRESS 

D461H 
• Subroutirtt; n1ust be called in the follo,ving forn1at: 

S J P D46 I JI 

DB FAM 
DB DAL-'\ .. .. . . (Decides the address to rclllrn when a n error is me t.) 

(i) EXIT STA TE 

• \Vhcn no error 

·rhc leading address of the variable is stored in the Urcg. a nd the variable nan1c a nd 

the data s ize is stored in t hi..~ a rithf'll.i..'t ic register x. r 1ic11. it returns to the add ress that 

follows Dll DATA. 

7A05H 7A06H 7A07H 

UH UL 10001000 Nurneric variable 

UL t OXXXXXX~ Nonnumedc vat iablc 

Leading addn.~ss Size secured 
of variable for' the variahle 

• \\lhen error 

Returns to the add ress that data plus one is added to thc ·"data ' ''rittcn ad<l rcss""aftcr 

storing the e rro r code is store:d itk lJ l-1 . 

• Key scan ( I) 
(j) ENTRY PREPARATION 

• '.\ one 

(j) ENTRY ADDRESS 

E42CH 
CD EXIT STATE 

• ·rhc kt·y code of the ke.y that dep ressed at that ti1ne is stored in the accu rnuO~ tor. 

If there is no key depression. "0011 " \viii be s to n::d in the: accu1n ul;1tor. 

• Key scan (II) 
(]) ENTRY PREPARATION 

• \ «H l l.: 

<!) ENTRY ADDRESS 
E243H 

CD EXIT STATE 
• i ·hc key code of ne\vly depressed key is St()red in the <tccun1illat<,r. A ltht)ug h it does 

not rL'turn unti I a ne:< t kL'y is depressed. it 111a y ~nd in auto-p<>,v<:r-ofT unless a key is 
<lcpn:~scd ' "ithin seven rninutc~. (llo'''cvcr. the prcvi()\IS s1;:ttt~ rt·:s11n1c:s \vith _._ 
depression of t hL' I r~ I kt~'· 

~- ' . 
When the @ key is pushed . PB7 of the PC-1 500 IF register (ti FOO ll H) will be 

set. 

NOTE: So tong as P87 of the address ::fOOBH is set. "OEH .. '.vi ii be sto(ed i n the 
accunl t,.ilator. 
PB7 or the address ;;FOOBH will be reset when .. ANI "FOOBH. FDW is execu ted. 
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• Search of program line 
(i) ENTRY PREPARATION 

• Linc number is stored in the Urcg (0001 11 :5 Ureg :> FFFFH). 

0 ENTRY ADDRESS 
02EAH 
• Suhrout inc is t:alk:d in 1hc follO\\•ing fornl:tl: 

SJ P ()2 EA ll 

IJB IJJ\T A 

@ EXIT STATE 
• \\ihen the: spl'cifl('d line: is f<>un<l 

Returns to the <•ddreS> that follows 1)13 DATA <1ftcr storin)!: 1he dat<• in SE,\RC H 
(78A6 H ~ 78A B H ). 

78A6H Leading address o f the line 

78A7H Leading address o f the line 

78A8H l Line nun,ber 

78A9H Li ne rn.unber 

78AAM Leading address o f the line plus 3 

78ABH Leading address of the line plus 3 

• \Vhcn the specified l ine is not found 

llcturns to the "data \Vrittcn add r<:ss" p lus o ne afte r sto ring tl1c e r ro r 

code in Ull . 

Carry Condition 

0 No speci fied li ne found , and search i s n1ado to the las.1 of the p rogfam. 

t Found the hne larger thflf1 the spec1fieO li1u}. 

5-4-5. Display 
• One character display 

CD ENTRY PREPARATION 
• L)isplay sta rt position is S1<lred in c he cursor poin1er (7875 H ). Cu rs or \vill he effect i\'e 

within a range of OOH 10 98 H. 
• ( 'odl.'. of display character is st ored in the accun1ulator. 

0 ENTRY ADDRESS 
ED57H 
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(j) EXIT STATE 
• !\1o change:: takes place in the curs()f pointer. 

• Chanse \Viii be n1et in c.<1rr~' depending on the cursor c<.t11ed. 

Cursor Ca:rry 

OOH- 95H 0 

96H-·9BH 1 

• One character will be d isplayed <>n I .C D. 

• Moving cursor after displaying one character 
(j) ENTRY PREPARATION 

• ()is play Start posit ion is sto red in the cursor po inter (7875 H). Cursor will bc cffcctivc 

wi1hin a range of OOH to 98H. 
• Cod(' of display character is stored in the ac::curnu lator. 

(J) ENTRY ADDRESS 

ED4DH 

(j) Change will be met in the cursor pointer. 

Cursor posUion when called Cursor position after return 

OOH·-95H Previous cu rsor position +6 

96H- 9BH OOH 

• One character will be d isplayed o n LCD. 

• Auto-power-off 
(1) ENTRY PREPARATION 

• None 
Q) ENTRY ADDRESS 

E33FH 
Q) EXIT STATE 

• \Vhen po,ver is turned on once after a uto -po,ver-off. no pri nter initiali zation takes 

p lace. 

• \Vht~n po\ver is tu rned ()n by n1eains of the (<:t•J key once after auto- po,ver-c)ff. it 

needs to push any key. excepc (&.;r:r) . ls@ . and ( r:Ef) key. as subrout ine is in 

execution. 
Note: An example of 1nanual operation 

Example of manual operalion 

I Key OPt.a 1oon 

CALL & t3!f 

~ 

Any key exct:ti! ISHFTI, ISMLl.al'ld CWJ 

CAl l&E'31f 

iOFf :>111!1!) 

> 
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• "n" character display 
@ ENTRY PREPARATION 

• Display scart position is scored in the cursor pointer (7X75 H). 

• Si1e of the character string is scored in che accumulator (01 H s ACC '5 JAJI). 
• l.cading address of the character string is stored in the Urcg 

(OOOOH < Ureg < FFFFH). 

(3) ENTRY ADDRESS 

i;DOOH 

® EXIT STATE 
• Change ' "'ill be n1et in C(lrry. 

Carry - Cursor position 

0 Next to the dght1n ost posi ti on o f the character str i ng on display. 

1 Indicates the last character Oil l he display. i n case d isplay shoul<.! end 

a1 26th digit or exceed 26th d igit. ---
NOTE: When display exceeds 156 d ots, the co ntents after this dot position will be igno red. 

• Output of "n" characters from the top of LCD 
"n" characters will be disp:ayed unconditionally from che lefl side of I.CD. 

© ENTRY PREPARATION . 
• The leading address of the charac1cr suing is <lored in the Ureg 

(OOOO H :s: Urcg ;,; l'FIT H). 
• Si7.c of chc character string is stored in XL (0 I H ;> Xrcg ;;; I AH). 

0 ENTRY ADDRESS 

ED3BH 

G) EXIT ST A TE 
• Change \\1i II be nic1 in carry. 

Carry Contents 

0 Charac1er string within 25 charactecs. 

1 C ha(acte( st(i ng mo(e than 26 cha(acte(s. 

• Hexadecimal (2 byte - 1 byte) 
1\ SCI I code. of t\\1( > by1c.~ is assu1ncd to b<: a hcxidccirnal figure and is changed into 

nucncric of one byte. 
0.) ENTRY PREPARATION 

• Leading address of the /\SCll code is sto red in the Xrcg. 

133 
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Q) ENTRY ADDRESS 
ED95H 

@ EXIT STATE 
• In Xrcg is stored the va lue of previous Xreg added with 02 H. 

• The one byte of the derived data is stored in the acc111nul:.l1or. 

• Graphic display 

(j) ENTRY PREPARATION 
• ()utpu1 pattern is stored in the accuntulatol'. 

(D ENTRY ADDRESS 

EDEFH 

@ EXIT STATE 

• Contents of Xrcg. Urcg. and at:c11111ulator bcco111e irrelevant 
• No change takes plac·c in the cursor posicion. 

(Reference ) 

·• Program display 
(j) ENTRY PREPARATION 

/\. In the c<,se of nun1eric 

Data is swred in the arith metic register {i/\OOll- i f\0711). 

R. In the case of character string or prograrn 
Data is stored in the input buffo·r (71lll011~7BFFH). 

Cursor position is stored in Yrcg. (In the case of program. 7BM is stored in Yll.) 

C. Parameter Fi F (i880H l is set. 

Data of 7880H Display contents 

40H Character string is displayed according 10 Yrc9. I 
OOH Character si ring is displayed frOn'l the top. re9ardless of Yreg 

contents. 
-

20H Nume(ical value o f th e a(i th metic (eg istef X is displayed. 

IOH Lir1e n umbef. space. a nd pro9ram are displayed from the top. 

14H Linc number. colon. a nd p(Og(am a(e d isplayed f(om the top. 

SOH l.ille rn.unber and space are displayed in a midd le ot p(ograrn 
according to Yrcg . 

54H Lioe nun'lber and col o n a(e d isplayed ir) a 1niddle of p rogram I according to Yreg. --
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0 ENTRY ADDRESS 
ESCAH 

Q) EXIT STATE 
• Displayed on I.Cl) 3ccording 10 direction. 

NOTES: 1. In ihe case al an 1n1e1na1 cooe. the cursor must st10\•1 lhe code POSit1on on the 10\"'er 
side o f 2 by•es. 

?. Numeric is di splayed in righ1 juslll1ed manner and character string 1n left just1l1ed 
rnanner. 

3. Nurneric has no concern \Vllh U SING 
4. Only 26 chnracte1s will bo handled for a character slfing exceeding ?G chorncters. 
5. OOH is requi red at the end o f character siring for the inpl1t buffet. 

5-4-6. Printer 
• Color designation. 
Q) ENTRY PREPARATION 

• The specified color code (0- 3) is >torcd in the UI.. 

0 ENTRY ADDRESS 
A519H (A4F7H for the \crsion 0.) 

Q) EXIT STATE 
• l{.c t urn ,,·ith th..: ntt>l o 1 on . 

(Motor off routine must he called aftc1· EXIT.) 

• Motor drive 
0 ENTRY PREPARATION 

f(X) LOI UL. color code 

SJP A519H 

SJP A769H 

RTN 

• Set the adrlrt:ss pointer in the Xrcg to indit·atc the val ue of rel;:lli\'c 1no,...:n1cn1. then 

~ton: the value of r1.:la ti\'C 1n<l\cntcn1 aftc..::r that addr~ss pointer. 

I A ddress sho,•11) byd rc9 ..\XH: High 01<Jer ~ bi ls of the relative n1ovomont vniue 
10,va1ds tt' e X d irec1io 1,, 

----1 
AcJdress sho'''" by Xreg; 1 .l YH Hig h o rder 6 b its o1 ' he relative movcr1'1erH vnluo 

lov .. ar<Js th~ Y d irecti on. 
--~--

Addres.s shov .. n by Xreg 1 2 .lXL: Low o rder 8 bits o1 1he relative rnovemcnt value 
towards the X cirection. - - - ----

A ddress sho,·1n by Xreg,.-2 .l YL . Low order 8 bil.s of the re1a11vc movemenl value 
1owards the Y direc11on. 

© ENTRY ADDRESS 
ASDDH (A8B7H lor the \ cr,ion 0.) 
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(f) EXIT STATE 
• The motor is on. (MotOI' off routine must be called after EXIT.) 

NOTE: Negative movement must tie indicated by a complement. 
Relative movement must be "·1i1hi n a r'ange o1 - 32768 thru 32767. 

• Motor off 
(i) ENTRY PREPARATION 

• None 

(f) ENTRY ADDRESS 
A769H (A74711 for the version 0.) 

(f) EXIT STATE 

• Motor off 

• Pen up/down 
(!) ENTRY PREPARATION 

• Eithc1· 0011 or FFH is stored in th< l'l' N Ul'1 IJO\VN Fi F (79E9 1-1 ). 

UP oo;:;-j 
DOWN FF!! I 

0 ENTRY ADDRESS 
AAE3H (AA flDH for th< ,·crsion ().) 

(f) EXIT STATE 
• Pen ascends or descends then solenoid turn inactive. 

• GRAPHIC mode preapralion 

(i) ENTRY PREPARATION 

• None 
Q) ENTRY ADDRESS 

ABEFH (tdl('(>H for th< version 0.) 

G) EXIT STATE 
r-

Line (79EAH) OOH 

Ro1a1c (79F2HJ OOH 

User coumer (79 EOH- 79E3H) OOH 

NOT ES: 
1. BecalJSC GI T (79FOH) is no t changed. it needs to store FFH in GI T (79FOH } after re turn . 
2. C SIZE <loes not change. 
3. Sc1sso rin9 co untet does no! change. 

Do not sale this PDF!!! 



All and more about Sharp PC-1500 at http://www.PC-1500.info 

• TEXT mode preparation 
Q) ENTRY PREPARATION 

• None 

(j) ENTRY ADDRESS 
ACBBH (ACBFH for the \'Crsion 0.) 

@ EXIT STATE 

.-Li ne (79EAH) 0011 

G IT (i9FOH) 
OOH ___ 

Ro1ate (79F2H) OOM 

NOTES: 
1. Whon the sc1ssorin~J counter YH and YL (79E4H"- 79E5H) exceeds 0200H. it rnakes i9E4H 

1unl ed ro OlH and 79ESt"i to FFH. When (79E4H- 79E5H) isbel0\•101 FFH, it causes no change 
in 79E4H and ·19E5H. 

2. C SIZE docs not change. 

• Paper feed 
@ ENTRY PREPARATION 

• Paper f cl.!d coun L is :>t<.>n.:<l in the address represented by the Xrc:g. ( !\cgitti\'(.' n un1hi:r 

is indic<.-ttcd by a con1plcn1cnt. ) 
(j) ENTRY ADDRESS 

AA04H (A9DEM for 1hc version 0.) 

(i) EXIT STATE 
• Tho: ll1<)l01' stays on. (Motor off routine must be called after EXIT.) 

NOTE; Paper ree<l co<in\ may change ar1er $e!!ing the C$1~(;. 

• Linefeed 
@ ENTRY PREPARATION 

• I.inc kind (i 9EAH) must be reset to 0. 

• ,\ddress a rea that can be destructed should be stored in X rcg. (X- 10 ~ X+ I will be 

destructed.) 
(j) ENTRY ADDRESS 

A9F1H (/\9CBH for the version 0.) 

(j) EXIT STATE 
• ~rhe 111otor stays <Hl. {Nlotor off routine 111u:st be c.allc:d a fter f':Xrr.) 

NOTES: 
1. \.\11,en the co nten1s of Xteg is 7A221-1. oa{a i n 7A l 8H thn.17A2JH \viii be desttlic ted. 
2 Paper feed COlu'll c tl anges <iftet CS!ZE. 
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• Print 
(i) ENTRY PREPARATION 

• OOH is stored in 1.1!\E TYPE (79EAH). 

• P rint code storing address £nust be stored in the Xrcg. 

(When 7.A20H is stored in Xrcg. it affects the data in 7A08H thrn 7 A37H. So. care 

rnust be exerted not lo dcstru<.:l address area of the Xn.:g_ represented address 1ninus 
ten and plus one. 

• t>rint code is stored in the address n::prcsented by tht: Xrcg. 

0 ENTRY ADDRESS 
A781 H (A 75Bll for the version 0.) 

Q) EXIT STATE 

• Stays on. 
• T he value of 6XCS IZE will be ad ded to the contents of CU RSOR (79E6H). (Motor 

off routine must be called after E X IT.) 

5-4-7. Cassette tape 
• REMOTE ON 
(i) ENTRY PREPARATION 

• Sets the PAR AMETER Fi F (7879H). 

Contents of 7379H 

oxxoxxxx 
OXXIXXXX 
lXXOXXXX 
IXXIXXXX 

· 0 ENTRY ADDRESS 
BF11H 

(i) EXIT STATE 

Remote 

0 

1 

0 

j 

CMT input port 

Close I (CMT o utp<Jt) 

Open 

{CMT input! 

• REMOTE 0 or I turns act ive according to the conlcnls of the 

PARAMETER F/ F (787911). 

NOTE: l t,is syste1n subtoutine dnves th.e relay in the CE-150. regardless 
ot the REMOTE switch position. 

• REMOTE OFF 
(j) ENTRY PREPARATION 

• RMT/ BEEP (786B H) must be set lo control REMOTE I. 

{Preparat ion is nol required in the case of R EMOT E O. 

Contents of 786BH Remote 

oxxxxxxx OFF 

IXXXXXXX ON 
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@ ENTRY ADDRESS 

BF43H 
@ EXIT STATE 

• RE~10TE 0 i> olT. 
• REMOTE I will be in accord;mcc \\ith RMT BEEP (786BH). 

NOTE: This sys1em subroulone d ro ves !he relay on !he CE- t 50. regardless ol 1hc REMOTE 
s .. •1itch position , 

• Save of one character 
(!) ENTRY PREPARATION 

• D<--tta is sto red in the accunl1.1lator. 

@ ENTRY ADDRESS 

BDCCH 
(!) EXIT ST A TE 

• :\one. 
NOTE: This system call must be c xocu1cd after saving of the synchron1z1n9 hcadet . 

• Load of one character 
(!) ENTRY PREPARATION 

• None 

@ ENTRY ADDRESS 
BDFOH 

(i) EXIT STATE 
• f)ata has been sent in the ~1ccu1nu la1or. 

• Cha nge: takl'S place in carry. 

Carry Condlllon~ 
O End ol data read. 

t-, - -+--
Depression of the (BREAKJ key. 

'----.L.-- -

• Creation of header 
Q) ENTRY PREPARATION 

• File n1<xlc is set in the accu1l1U1(1 tor. 

File mode Contents 

1-- OOH Machu' c 1an9uuno 
0 1H BASIC p rogram 

I-
02H Reserve 

04H Dara 

u,,., another code to a'oid confu>io n. as 1hc file mode for other than l'C-1500 i< 11-'>Cd. 
• Fik name i< stored in 711(>9 H- 71378 11 or the output buffer. 

0 ENTRY ADDRESS 
BBD6H 
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@ EXIT STATE 
• Header is established in 7B6011- 7ll87H of the output buffer. 

Address Contents 

7860H- 7867H Synchronizi ng head et 

7B68H File 1node 

7B69H- 78 78H Fit~ name 

7879H- 78 67H All OOH 

• Header input/output 
(]) ENTRY PREPARATION 

• Parameter F F (7879 H) is set. 

Contenls of 7879H In/Out Remote 

oxxoxxxx o si<fe 
Out f--

oxx1xxxx 1 side 

I XXOXXXX o side 

r In 
tXXtXXXX 1 side 

• R MT/ BEEP (786lllll is set. 

ContenlS of 786BH BEEP 

xxxxxxxo OFF 

XXXXXXX1 ON 

• I-leader is created in the ca se of oulput. 

(i) ENTRY ADDRESS 

BCE8H 
(i) EXIT ST A TE 

• c·arry chang.,;s. 

Carry Condition 

0 Broken in a m iddle. 

1 Input is complete. 

• In the ca~c of input 
The read darn is stored in 1hc output buffer of 71.l9 1 H- 71.lA FH. 

7691 H 

File name 

• In the c''se of output 

70Al}H 70AI M 76/\FH 

Data of 7B79H- 7B87H a1 
the tio1e of headet o utput. 

Stop hit 1nodulation signal stays on. 
NOTES: I . BEEP wi ll be m accordance with 786BH. 

2. Paper feed operation stays i::iroh ibited for tile CE· 150. 
3. 11'1 the case o f 111put. the l ite name coincident of !he he()de( and tile rn ocJe is 

displayed o n the LCD. In case the file name is specified. 11 is searched until found. 
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• File transfer 

(j) ENTRY PREPARATION 
I) l'aramctcr F F (7879H ) is set. 

[

_ 7879H__ Conton_t_• _ _ 

o~xxx__ '" the case o f 1oa_o __ 

01 XXXXXX In 1he case o f veri ftcauon 
---f 

L oxxxxxxx -- In the case of save 

2) Leading addrt:i:, ol input , ou1pu1 data i:i StOrl:d in tht: Xrcg.. 

3) llylc coum of 1hc data minus one ;, :;1orcd in 1hc Urci;.. 
@ ENTRY A DDRESS 

BD3CH 
0 EXIT STATE 

• In the CH~C of ,..;1\C 

(Cart) change>) 

Carry Condi tion 

1 Broken in a middle. 
1--

0 Input/output is complote. 

• Termination of CMT 110 contro l 

(j) ENTRY PREPARATION 

• Parameter F I· (7879H) ;, >cl. 

~IS of 7879H -, _£_ala lnpul/ou__;tp_u_t -~ 
~~~.~xxxxx I Input 
._ OXXXXXXX L Ou1pv-, - - I 
Ci) ENTRY ADDRESS 

BBF5H 

CD EXIT STATE 
• Serial port is rt..'M:l. 

• l'/\P l: R FEED key or1 hc CF-150 become> operative. 
• ~~ OlOI' drive IU l'lll\ orf. 

• In the case of load 

Chang,c i~ lllC't in car~-. ll . and \ ' . 

Carry HE I - _ Slate 
O - I - Load and verification an·: complete -- . ._, -- - ..._, 
1 1 - In break Slate 1--'] 0 I ' I Error occurtonce du rong verof1ca1;on. 

l O o Occurrence or check sum error. 

NOTE. The lasl 1raosfcr ··acsdress plus on.e·· is s1ored 111 the Xrcg 

5-4-8. Caution for system subroutine call 
1. Printer related system call 

r'\hhough the error c:c.x:Je is put on the di,pla~ '' ht:n an err-or such a~ lo'' bat1cry 
occurred <l uring ..:xccution ol p1 inter related .\~)te:n1 subroutine. it i ' not possih l..: HJ 

chct:k the: error line using the 1 key. 
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Machine language programming examples 

"'Machine language program discussed is assumed to start from the address 40CSH. 

143 
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6-1. Binary to hexadecimal conversion 

144 

~rhc binary nuntbcr stored in the Xrcg is converted into hcxadccin1al cqui val<:nt and ~Lorcd 

in the fixed nonnurntric varia ble YS. Binary nun1bcr \Vithin a r:1ngc of- 32769< a < 32768 

is a pplicable. 

-
AOORESS MACHINE LANGUAGE 

·10C5 68 77 

7 6A EO 

9 84 

A OE 40 EO 

0 61 

E 84 

f OE 40 El 

02 61 

3 04 

4 OE 40 EO 

7 61 

8 04 

9 BE 40 £! 

c 61 

0 69 00 

F 9A 

EO fl (!) 

89 OF 

3 87 OA 

5 83 03 

7 83 30 

9 9A 

A 93 36 0) 
c 9A 
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MNEMONIC 

I.DI UH 77H 

LOI UL EOH 

LDA XH 

SJP (!) 

SIN U 

LOA XH 

SJP (fJ 
SIN lJ 

LOA XL 

SJP (!) 

SIN U 

LOA XL 

SJP (g) 

SIN U 

ANI U, OOM 

RTN 

AEX 

ANI A. OFll 

CPI A. 0AH 

BCS (j, 

ADI A. 30H 

RlN 

f•DI A. 30H 

RTN 
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6-2. Display inversion 
The current display contents arc im'Crtcd. 

ADDRESS MACHINE LANGUAGE 

40C5 68 78 

7 6A 40 

9 FD 6? 

B 25 

c BO FF 

E 2E 

F 88 06 

DI 6C " 
3 93 OE 

5 9A 

Do not sale this PDF !!! 

MNEMONIC 

L OI UH. 78H 

L DI UL 4011 

DEC UH 

LOA U 

EAi FFH 

STA U 

LOP 06H 

CPI UH. 77H 

BCS. -OEH 

RTN 

145 
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6-3. Single display dot left shift 
T he current displa y contents arc shifted to the left by one dot position. 

ADDRESS MACHINE LANGUAGE MNEMONIC 

40C5 FO 88 PSH X 

7 FD 98 PSH Y 

9 FD AS PSH U 

B A5 76 00 LOA 7600H 

E F l AEX 

F 89 OF AN I A, OFH 

D I OA STA XL 

2 AS 76 01 LOA 7601H 

5 Fi AEX 

6 89 OF ANI A, OFH 

8 08 STA XH 

9 68 78 LOI UH. 78H 

a FD 62 (j) OEC UH 

0 GA 40 LDI UL. 40H 

F 66 121 DEC U 

EO 65 LIN U 

I I A STA YL 

2 25 LOA U 

3 18 STA YH 

4 84 LOA XH 

" 5 63 SOE U 

6 04 LOA XL 

7 2E STA u 
8 FD 18 LOX Y 

A 88 OD LOP ~) 

c GC 77 CPI UH. 77H 

E 93 15 BCS ( i) 

FO 04 LOA XL 

FI AEX 

2 AE 77 4E STA 774EH 

5 84 LOA XH 

6 Fi AEX 

7 AE 77 4F STA 774F H 

A FD 2A POP U 

c FD I A POP Y 

E FD OA POP X 

4100 F9 REC 

9A RTN 

146 

Do not sale this PDF!!! 



All and more about Sharp PC-1500 at http://www.PC-1500.info 

6-4. Single display dot right shift 
T ho current display contents arc shifted to the right by one dot position. 

ADDRESS MACHINE LANGUAGE MNEMONIC 

40C5 FD 88 PSH x 
7 FD 98 PSH Y 

9 FD AS PSH u 
B A5 77 4C LOA 774CH 

E Fl A( X 

F 89 FO ANI A. FOH 

D I OA STA XL 

2 A5 77 40 LOA 774DH 

5 Fl AEX 

6 89 FO ANI A FOH 

8 08 STA XH 

9 68 75 LOI UH. 75H 

B GA FF LDL UL. FFH 

0 64 INC U 

E 65 LI N U 

F IA STA YL 

EO 25 LDf, U 

I 18 STA YH 

2 84 LDA XH 

3 63 SOE U 

4 04 LOA XL 

5 61 SIN U 

6 FD 18 LOX Y 

8 GE 40 CPI UL. 4DH 

A 91 OF 8CR. - 0 FH 

c 6C 77 CPI UH, 77H 

E 91 15 BCR. -15H 

FO 64 INC U 

04 LDA XL 

2 Fl AEX 

3 61 SIN U 

4 84 LOA XH 

5 Fl AEX 

6 2E STA U 

7 FD 2A POP U 

9 FD IA POP Y 

8 FD OA POP X 

D F9 REC 

E 9A RTN 
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6-5. Conversion of USING fonnat expressed 
numerical data into character string 

(j) ENTRY PREPARATION 
• Nuint·ric data is stored in the fixed nun1eric variable J\ in dcci111(l1 figure ;i nd the 

forma1 is specified by means of the USING statement. 
(Forrnat is ' ' 'ithin 16 character:-; and Jl(J error is detected du ring conversi(nn.) 

(D ENTRY ADDRESS 

(j) EXIT STATE 

40C5H 

• Characti:r string is stored in the fixed nonnurneric va riable AS. 1-io,vcvcr. /\Scan bt: 

anything \vhcn in error. 

0 PROGRAM 
r 

ADDRESS MACHINE LANGUAGE MNEMONIC 

40C5 48 79 lDI XH. 79H 

7 4A 00 LOI. OOH 

9 S8 7A LOI YH. 7AH 

8 BE F7 :lF SJP F73FH 

E BS 0 1 LOI A. OIH 

00 CD 96 VMJ 96H 

2 OF OEC A 

3 2A STA UL 

4 S8 78 LOI YH 

6 SA co LOI YL 

8 F5 TIN 

9 88 03 LOP 03H 

B 14 LOA YL 

c 89 OF ANI A. OFH 

E 88 02 BZS. + 02H 

EO S9 00 ANI (Y). OOH 

2 9A RTN 

6-6. Power off that does not activate the printer 
upon power on 

148 

\Vi th the follo\ving progr~1n1. the printer vvill not be act ivated '"hen po,ver !s turned on after 
power was turned off. the same man ner as in the case of I OF!'l to I ON I. 

ADDRESS MACHINE LANGUAGE MNEMONIC 

40CS AA 78 4F LOI S. 784FH 

8 BE CF CC SJP CFCCH 

B BE DO 28 SJP D02BH 

E BS 3E LOI A. 3EH 

DO IE STA Y 

E9 78 SA EF ANI 788AH, EHi 

5 E9 76 4E FE ANI 764EH, FEH 

9 BS 00 LOI A. OOH 

B AE 78 80 STA 7880H 

E AE 78 9C STA 789CH 

E1 AE 78 90 STA 7890H 

4 BE E8 CA SJP E8CAH 

7 48 CA LOI XH, CAH 

9 4A 92 LOI XL. 92H 

B FD 88 PSH x 
D BA E3 3F JMP E33FH 
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1. Determining printing character size and 
direction 

• Specifying printing character size 
Print ctrnracter siLe ( 1 ~9) must be stored in the character size memory (79F4H). 

• Specifying print ing direction 

Print direct ion (0~·3) must be stored in the print direction memory (79F2H). 

2. Restoration of array and two-character variable 
• 1\rray variable and two-<:haracter variable that cleared by means of RU N operation or 

CLE/\R command can be restored by operating the variable pointer (7899H . 789/\H). 
r\ u1nbcr of bytes dorninatcd by the a rray variable and t\vo~haracter variable should be 

deducted fron1 the last address of the free area, then store it in the variable po inter. 

• How 10 store 

1\ssun1e no\v "x" is the-nurnbcr that t he byte count of a rray and t\vo-charactcr variable 

deducted fron1 the last addrc.ss of the free area. 
{l = x / 256 
h = x - 256 *a 
Where. 
a: I ligh order t\VO digits ' vhen .~: is d isplayed in hcxadccin1al figure. 

h: l .O\V order t\VO d ig its \Vhcn ,,- is displayed in hcx;1d.:cin1al figure. 
Whereas. store" in the variable pointer 7899H and h in 789AH. 

• Last address of the free area 

Syslcm configuration Address 

PC-1500 only 4800H 

PC-1 500 + CE-1 5 t SOOOH 

PC- t 500 + GE- 155 6000H 

PC- 1500 + CE-t 59 I 4800H 

• Nurnbcr of bytes used for the al'ray a nd t\vo-charactcr variable 

Nun1eric arr<ty ,·a riab1l!: 

7 bytes + 8 bytes * size of array 
Nonnlllllcric a rrtLY variable: 

7 bytes + character lengc h * size of array 
(Character size is norrnally 16 ch;tractcrs.) 

N un1cric t\VO<haracter variab le: 

7 bytes + 8 bytes 
Character t\vo-character variable: 

7 bytes + I 6 bytes 

3. Knowing the use of CE-150 

150 

Because the system program ROM of the CE-I 50 resides in the CE-I 50. FFH will b-c read 
when a MEO address range of AO-OOH thl'u BFFFH is accessed with the CE-150 not 

connected to the PC-1500. If connected . the contents of i\!Hl()H will fetch COH . 
NOTE: PV must be rese t. 
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5. Circuit diagram 
Circuitry subject to change \vi1hou1 110 1ict. 

153 
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5 - 3 

CE- 151 

5 - 4 
CE - 153 
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5 - 5 

CE- 155 
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MEMORY MAP when the CE-161 is used. (FOR PC-1500) 

CXXlOH 
* OIOOU -- .. . .... -. ... -·· ... . --- .. --·. -----·· .. . -. * Rt Sf.RVE AREA (RAM} 

CE- U:H (ROM/~AM) 16K8 

3Fff"l t 

4000H 

ST ANO ARO US( P. M(U.0Rl' (RAJ!) 2K8 

4800H 

NOT USED 

6$0:.iH 

ME 0 

MEMORY MAP when the CE-161 is used. (FOR PC-1500A) 

OOOOti 
~~ ................ ······-··-· ··· ·· · ····-·-OIOOH 

* RESER\'£ AREA (RAM) 

CE- 161 (ROM/ RAM) IQ)\'8 

3fFf H 
4000H 

ST/INO'-AO USCR .11.( MOJ'tY (RA.!ol} .SKB 

57rn-1 

NOT USED 

€$OOH 

ME 0 
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5 - 7 
CE- 159 

·~ .i>;>-':;;=i:=H==1=+::::::;:::+=t=l=l=t==1~*=l=Jl==:-i 

.. !>:;i,_ 

5 - 8 

CE- 161 

•• 

' ·. 

' " 

• • ' 
• l 

s 
., 

:-<eit-... 1 

... 
,,),,. 

e 
r-i 

~ ,.__, 
~ r-1 
~ ,...__, 

~a 

.. 

~ 

~ 

v ! • 
. . 
(~~ 

~"I----' 

~J ~ ~ 

..:.. ~ 
" "t-, 1-c lv,H 

1;;; 1 (' ~~ 1$Si8 ..... 
ll.'1 ... 

'-i l;;;; ly.-H :ui 1.t 11n 

t·" 1.=· """'" boH<I)' ~ lv,H I ~"~ 
r 

.,,.. lvo1-1 "' iv;· ~r-.; 
l ( WU U11~t·r 

1 ; 1r~ 
ll ll •l 

] ] J ~ J_ .l :I :I J: J: l .,. "· .i; µ, \'.F, .,. ?f xr• N Il l • n: Ill• U: ... ,. n:. 111•a 

~l(IO So'.A.11 

0 0 0 0 © © 0 8 
Al • l •ll 

0 .. 10 o ... : (jl) "'-" 

:T J J1 
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MEMORY MAP when the CE-161 is used. (FOR PC-1500) 

000011 
* 010011 --.. -. ·----· ·--·-... . --- .. --- .. ----·· .. --

CE- 161 (ROM/ RAM) l l)K8 

~JffH 

<OOOH 
ST .t.NOARO US( P. MtMORY (RA!.t) 21(0 

4SC()tt 

NOT USED 

S$0C4i 

ME 0 

MEMORY MAP when the CE-161 is used. (FOR PC-1 SOOA) 

OOOOH 
~~- ............... ······-··· ···········-·-OlOOH 

* RESERVt AREA (R,\M) 

CE-161 (ROM/ RAM) 16K0 

3fffH 
.!00011 

STA!iOARO US.ER MEMooY (RA."1) $KS 

S7ffli 

t..'OT USED 
6$00H 

Mt 0 
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ADDENDUM 

Differences between the PC-1 SOOA and the 
PC-1500 
Take notice of thc::sc differences \Vhen you use the 111achint language for the PC-1500,\. 

Page 

89 

90 

91 

PC-1500 

© Chip select decoder 
... and it is used to select chip by 
means of S0-4. S6. S7. 2Y2 and 2Y3. 

0 System RAM 
Because 1hc 4-bit X I K bytes TC5514 
is used in a pair. the data bus is 

divided in10 tw(> of DO-D3 and 
D4- D7 a nd lhe selec1 signal S7 is 

con1n1only shared so as to be 

compatible with the 8-bit RAM. 
Address is within 7800H lO 7ll FFH 

of lhe M EO area which is used fort he 

systcrn n1cn1ory area and for the 
fixed variable area. 

© User RAM 
h is lhe user RAM for which 8-bil X 

2KB HM6tl6 is used. Address 

selected by SO is wilhin 4000 H to 

47FFH. 

4-2-2. Block diagram 

4-2-3. Chip select circuit 

PC-1500A 

© Chip select decoder 
. .. and il is used to select chip by 
means of S0-7. 2Y2 and 2Y3 . ... 

0 System RAM 

Address is within 7800H lo 7FFFH 

of 1he MEO area which is used for the 
systcrn n1enlory area. machine 

language area (7COI H~7FFFH)and 

for lhe fixed variable area . 

© User RAM 
ll is the user RAM for which 8-bil X 

2KB HM6116 is U~Cd. Address 
sclcclcd by SO- S2 is wi1hin 4000H to 

57FFH. 

4-2-2. Block diagram for the PC-
1 SOOA 
Refer to 4-2-2 diagram for the PC-

1500A 

4-2-3. Chip select circuit for the PC-

1 SOOA 
Refer to 4-2-3 circuil for lhc PC-1500/\. 

161 
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4-2-2. Block diagram for the PC-1 SOOA 
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4-2-3. Chip select circuit for the PC-1500A 

CPU 

BfO 1--t+J-":~ 
AOl i i-..J,-l.j.:.::.:.:.,j 

·~ l I 
AOI S 

110 PC 

SI To Use1 RAM 

52 
S3 
S~ l l<> Ml>:lule U1l1l 

S5 

$6 

M£0 
MEO 1-"=-H,,---- - - - tt--r' 

w 
111 

'---------·~ To Systen'l ilAM 

L------ - --------,--- To 1/0 l'ORi (Llt5811) 

~-.. To ROM{CS613\~f: 

L--- --------------•To MOl.!11h: Unit 

'--------------- - --- · To Modu~e IJmt 

' 
c - !»·-{» 

TC40t1139 (lt(U•1 
; (!1(\1 1 

~-t» VO 

INPUT 

I OUTPUT 
(N.\StE Sf,LECT 

G A a I y~ YI Y2 

YI 
H __;;' 1;. H "' II 

L L l l l II H 

Y3 
H 

H 

, 
" L H l 1 II l ~P=l 

II II II L I H L l 

G 
v; 

L II II " H H I I. . ' 
·!: • Irrelevant 
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PC-1500 

• so~s1 is selected by the decode:r 
IC (TC40H138F) when the gate 
signal input MEO (G1) Is high, Y1 
(G2A) low, and G2B is low 
(normally low). 

PC-1500A 

• so~s1 is selected by the decoder 

IC (TC40H138F) wh@n the gate 
signal Input MEO (G 1) is high, Y1 
(G2A) low, and G2B is low 
(normally low). 

S I . ... .. With high . ... low so as to SI ... ... With high . ... low so as to 

(Y I) sclc,1 thc optional user RAfv1 (Y I) select the user RAM area . .. . 
area . ... 

S2 ... . . . With low .. . . the S2 output S2 .. .... With low .. .. the S2 <)utpu1 

(Y2) goes low so as t(> select the (Y2) goes low so as to select the 

opt ional user RAM area. . . . user RAM area .. .. 

S3 ...... With low . . . • the S3 output S3 ..... . With low . ... the S3 outpul 
(Y3) goes low so as to select the (Y3) goes low so as to select the 

user RAM area. . . . optional user RAM a rea . . .• 

$4 ... . .. With high .. .. the $4 output S4 . . .. .. With high . ... the S4 outplll 

(Y4) goes low so as to select the (Y4) goes low so as to select the 
user RAM area. . . . optional user RAM area . .. • 

S5 .. .. .. Do not use 

S7 ... ... so as to select the system 
(Y7) RAM (TC5514) ... 

Chip select signal 

SS . ... . . Optional user RAM area 
(VS) (Add ress assignment of 

6800H~6FFFH) 

$7 ...... so as to select the system 

(Y?) RAM (H M 61 16) ... 

Chip select signal for the PC-1 SOOA 
Refer to following chart for the PC

I 500A. 
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Chip select signal for the PC-1500A 

I OOOOH 1 

YO I 
( IYO) 

OPTIONAL USER MEMORY 

JFFFH 

so t.OCJ()H 

(YO) 47FFH 

Sl 480011 

(YI) 4FFFH 
STANDARD USER MEMORY 

:r SOOOll 

(Y2) ~1rrn 

S3 5SOOH 

(VJ) SfffH 

54 6COOH 

(Y4) 67FFH 
OPTIONAL USER MEMORY 

YI 
SS 681JOH 

( l YI) 
(VS) 61H H 

7000H 
NOTC· SO- S7. V2. ~nd 

INHIBll'EO V3 aro nppliCAblo only 

75fFH 
for "-'1£0 :lfCn 

S6 
V2 760011 

(Y6) 
(2Y2) 76fFH 

Y3 7700H STAHOARO USER ANO 

(2Y2) n rru SYSTEM MEMORY 

S7 7800H 

(Y7) 7FFFH MACK.-.1 l A/'oGUA(;( AR{A 
1C01tt-;rrrH 

800()H CE- 150 
SYSTEM PROGRAM.1(0 PORT 

CE-153 
Y2 1/ 0 PORT 

( IY2) Cf - 158 
SYSTEM PROGRAM 

BFFFH 

COOOH PC- lSOOA 
SYSTEM PROGRAM 
VO PORT 

CE - 158 

Y3 110 PORT 
UART 

(IY3) 

LL FFFFH L _J 
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PC-1500 

4-2-4. PC-1500 system memory 

map 
G) . .. With the PC-1500, MEO meme>ry 

a rea 4000H thru 47FFH and 7600H 
thru 71lFFH are used for the user 

memory a11d COOOH thru FFFFH 
for the systcn1 progra1ll, . .. 

MEMORY MAP I 

MEMORY MAP ll 

PC-1500A 

4-2-4. PC-1500A system memory 

map 
(j) . . . W ith the PC-1500A. M EO 

memory area 4000H thru 57FFH 
and 7600H thru 7FFFH are used for 

the user memory and COOOH thru 
FFFFH for the system program . . .. . 

MEMORY MAP 1 
Refer to following MAP I for the PC -
1500A. 

MEMORY MAP ll 

Refer to following MA P II for the PC-
1500A. 
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MEMORY MAP I for the PC-1500A 

AOOOH 

COOOH 

NOT USED 

CE- 150 
$YST(M i'P.OGftA.\! 
~·) 

SK8 

Ct:- 158 
S~ST( ll. Pli'OORAM 

(ROM) 
: IQKH 

NOT USED 

PC- 1500A I DOOOH 
NOT USEO f'\.fililli 

SYSTEM PROGRAM 

(ROM) 

16KB r
~~1(#t !'W"AW'~ DCO:JH 

J DFFFH 
NOT USED 

PC- 1500 Po1tl1~a F'OOOH 
FOOFH 

FFFFH 

MEI 

_ r - PU · PU 
-- PV _ ..,.. __ PV -

!-----MEO I 
• Area reserved for option will become unused. in case the respective option is not 

connected. 
• Refer to ··Me1nory map II and 11 r · for • 
• PV and PU are bank select signals. 
• Shado\•1cd area can not be used. 
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MEMORY MAP II for the PC-1500A 
MEMORY MAP when the CE-155 is used. 

JOOOH 

3800H CE- 155 (RA. M> 2KB t-
-,~OOO~H----f-------------l 

STANDARD USER ~.iEl.iORY (RAM> <>KB 

5800H 
CE· 155 

(RA ~\; OKO 
6FFFH 

NOT USED ----
7600H 

[. MEO -· 

Page PC-1500 PC·1500A 

102 4-3-1. 40-pin connector 4-3-1. 40-pin connector 
Pin no. Signal nam& Description Pin no. Slgnal name Description 

5 S• Address designation 5 NC NC 
of OOOOH- 3FFFH 

16 S t Address designatio.n 16 S3 Address designation 
ot 4800H....,4FFFH of 58-00H-5FFFH 

17 52 Address designatio :n 17 $4 Addtcss dcsigna1ion 

of SOOOH- S?FFH of 6000H-67FFH 

18 $3 Address designation 18 SS Address desi9na1ion 

o f 5800H- 5FFFH of 6800H- 6FFFH 

The above ponion should be changed. 

154 5-1. PC-1500 Circuit diagram 5-1. PC-1500A Circuit Diagram 
For the PC-1500A, refer to the circuit 

diagram on the next page. 
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