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FOREWORD 
Since the release of the PC-1 500 on market, we have had great 

number of questions from users regarding the machine language 

of the PC- 1500. 

lro meet with such demand from ardent users, we are now 

sending this text for study of the machine language of the Sharp's 

original design LH580 I Microprocessor and LH58 I I Periphera 1 

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

text is edited on the basis of user questions. it may not support 

qual ity as a guidebook. In such an event, you are suggested to 

make reference to microprocessor guidebooks published on 

market, in addition to this text. 

Your opinions and questions are welco me through our products 

distributor. 

NOTE: Machine language program. which controls ha rdware direct ly. 
gives you more va rious functions than BASIC programs. However. you 
should check your machine language progr·am enough w make no error 
before executing it because single wrong key operation may upset the 
program or occasionally make the machine break down. 
Sharp Corporat ion assumes no liabil ity or responsibility of any kind 
arising from the use of programs or program materials or any part 
t hereof. 

SPECIAL NOTICE TO PC-1500A CUST OMERS 

Because rhc PC- I 500A provides rno rc RAM than the PC- 1500. sornc of the 
descriptions of the CHIP SELECT SIGNAIL. MEMO RY MAP. and 40-
PIN CONNECTOR (for memory modules) require modi fications to suit 
1 he PC-1500A. 
A summary of the differences between 1hc PC- I 500A and the PC 1500 is 
given in lhc addendum on the page 161. 
Take notice of these differences when using machine language. 
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1. Machine language 

2 

There are many program languages for each purpose. PC-1500, for example, is 

designed to carry out both BASIC and machi ne language. BASIC is easy to use, 
however, execution speed is slow. On the other hand, machi ne language is 
difficult to understand but execution speed is fast 

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

[EXAMPLE] DISPLAY REVERSE PROGRAM 

I. Prepare the program with assemble language consisting of mncmo nic codes. 
LDl U H.78H l 

r prepare for assignment of the fi rst disrlay buffer address. 
LDI 
DEC 
LOA 

EAi 
STA 

LOP 

CPI 

BCS 

RTN 

UL.4DH 
UH 

u 
FFH 

u 
06H 

UH.77 11 
OEH 

advance the address 
lake data in the accumulator 
lake the cornrlement 
return data into memory 

make the loop 

return to RASIC 

2. Translate the above program into machine language. 1 ht: <•s~crn blcr translatcs thc 
assemble language in to the machine language au tomatically accord ing 10 the list. 
H nwever. a short program can be t ranslatcd manually. (hand assemble) 
The above program can be 1ransla1cd as follows : 

68 78 6A 40 FD 62 25 BD 
FF 2E 88 06 6C 77 93 Of" 
91\ 
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3. After the completion of the machine language program. write it in PC-1500 by using 

POKE instruction. And execute the program together with BASIC by CALL 

instruction. 

Execute the followi ng program. You can ru'n the BASIC program with ~ 161 and the 

machine language program with CfilJ (!2l . Display reverse in machine language program 

is faster than that of BASIC. You would know how functional the machine language 

program is . 

EX. Write the following program after executing NEW &4100 IEM<AI . 

10 11 A11 WA IT 0 
20 PRI NT11 s h a rp pocke t c ompu te r 11 
~ FOR A= O TO 155 

40 GCURSOR A 
50 GPRINT 255-PO INT A 
60 NEX T A 

70 GOTO 30 
80 END 

100 II B II WA I T 0 
110 PR I NT 11sha rp poc k e t comPu t er11 
l~ POKE &40C5 •&68 •&78 •&6A •&40• 

&FD •&62 · &25 · &BD·&FF ·&2E·&88 · &0 6 
l~ POKE &40 0 1 •&6 C •&77 •&93 · &0 E •&9A 
140 CALL &40 C5 
150 WAI T 20:PRI NT : GOTO 140 
160 END 

This manual is d ivided into three major sections: description of LSI (pp. 5""84: L H5801 

Microprocesso r & LH 5810/ I H58 I I 1/ 0 port cont roller). PC- 1500 hardware description 

(pp. 85~ !09). and PC- 1500 software description (pp. 1 11 ~ 141). 

If you want to know about PC-1500 system fi rst. read from p. K6. 
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LH5801 Microprocessor 
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2-1. Outline of LH5801 

6 

The LH5801 Microprocessor is a CMOS static 8-bit microprocessor that features low 
power dissipation performance inherent to CMOS LSI and large capaci ty dat<J 
processing. Not only that. it enables to lO configure a varie1y of xystcrns with a few 
additio nal chips because such as the LCD backplate signal generator. input port. externa l 
latch clock. and timer are bui lt in the 1.H580 1. 

Features of the LH5801 
CD 8-bit parallel data processing 
CD Direct accessing of I 28K bytes 
CD Use of a 6-bytc general purpose register. in addition t0 the accumulator. allows to 

comprise three pairs of 2-byte date pointers. 
© 9-bit timer capability 
© Three kinds of inter rupts 

• N on-maskable inter rupt 
• Mask.able interrupt 
• Timer interrupt 

© 82 instruction set 
CD WAIT fu nction (memory access control possible) 
© Clock Pcb for input por1 (8-bi1) and external latch 
CV Me mory backup function (BF!. BFO) 
® LCD backplate signal control 
@ Exuernal crystal connection for clock generation 
@ Reducing program steps by means of 28-k ind single step vector subroutine jump 
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2-2. Internal Structure 

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

0 
AOO-AD7 XLO XLl <t> DS WAIT HA NMI Ml 

VGC 
vcc 
vss 

s 
x reg 

v 1eg 

u reg 

T A 

lnstrvct.on decoder 
&. CPU control 

LCD t()-H7 
backplale 

VA 
4 VB 

powor VM 
su~ly 
con trot VDIS 

PU PV DISP 

OPf SAK 8RQ RESET OD R; W ME0ME18f0 8FI 00-07 IN0-IN7 PU PV DISP 

Fig. 1-2 Internal register & flipflops 

' 
PH 'I Pl . , P: Pr~ram counter 

r SH 'I SL ., S: S1ack pointer 

XH • XL 8 
Xreg f Data pointer . 

YH • Yl 8 Yreg : or 

t- UH • UL 8 Ureg general purpose 1e91ster 

A ~ A: Accumulator 

TM . , TM: Tuner 

L'1 PU f 
: Genera I purpose flipflop 

LJ PV 

L'.J DISP: LCDon/off cont1ol 
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0 'o o IH v z 1E c r·. s latus re~1ster 

- C: Carry and borrow 

(byte to byte) 

- IE: Interrupt enable 

- Z: Zero 

V: Overflow 

H: Carry 
(d1g1n to d1~1t) 
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2-2-2. Internal registers 

Symbol Name Bit size Description 

p Program counter 16 Indicates the address next to the address the CPU 
is now in execution It will be incremented by '"I " 
VJhen the next instruction is fetched. 

s Stack 16 Indicates the stack address. 
pointer 

A Accumulator 8 Used for retention of operational result or for data 
transfer \Vith the ex tern<JI memory. 

XL 8 XL, XH. YL.YH,UL. UH comprise independent 8· 
Xreg 

XH 8 
bit registers. 
Also. 1..1sed as 16-bit data pointers. Xreg. Yreg. and 

YL 8 Ureg. v1hen used in a pair. 
Yreg 

YH 
Data register 

8 

UL 8 
Urcg 

UH 8 

TM Timer counter 9 When "O'' is set to the TM. i t stops the counter 
action. When anything other than "O .. is set. it 
puts the coun ter in to action. \A1 hen the TM turns 
full of .. , .. v1i th !he in terrupt enable signal IE on. 
CPU executes an interrupt processing. 

PU 1 General purpose flip-flop. 

PV 1 

OISP 1 LCD on/off control. 

T Status register 8 Low order 5 bits represent one of five status of 
operational resul t. 

2-2-3. Status flags 
Status !lags. C. V. H. Z. IE arc contained in the 8-bit stacus register. In general. !lags nther 
than I E change their sta te after the execution of arithmetical instruction. 

Status register T =I 0 I O I 0 IHI VI Z I 1Ej CI 

Q) Carry flag C 

Carry flag C is set when there is a carry from the MSB and reset whem there is no carry. 
For SUBTRACT. the !lag is set when there is no borrow or reset when there is. 

@ Half carry flag H 

Half carry flag H is set when there is a carry from the bit position '"3" (digit-to-digi t 
cany) and reset when there is no carry. 

(j) Zero flag Z 

Zero !lag Z is set when the operat ional result is zero and reset when not. 
© Overflow flag V 

Qv,erflow !lag Vis set or reset depending on the operational result of"C6El:1Cr; where. 

the carry from the bit position 6 of a single byte data is assumed to be ( 6 and the carry 
from the bit position 7 to be C7 

Single byte data I I I I I I I I ] 
87 86 85 84 83 82 8 1 BO 
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2-2-4. CPU pin description 

U') ..:::J"('f')('\1.-.0 

u oooooo8 g~~8~8o~~o8 
Z<~<<~<<><~<<<<<<<< 

R/ W 
57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 
~ ~ 07 

P4> 59 37 D6 
PV 60 36 05 
PU 61 35 D4 
4>0S 62 34 03 
XLO 63 33 02 
XU 64 32 01 
WAIT 65 31 00 
IN7 66 LH5801 30 MEO 
IN6 67 29 MEl 
IN5 68 (TOP VIEW) 28 OD 
IN4 69 27 HO 
IN3 70 26 Hl 
IN2 71 25 H2 
INl 72 24 H3 
INO 73 23 H4 
NC 74 22 H5 
NC 75 21 H6 
NC 76 20 H7 

1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 

..... 
UJ 
lfJ o _ e> ou..~ue> !:Q -
w u~~~ ~ ~c u~~oc~~- 1~c~ 
~ z mm>mom>>>>>>Z~xxo 

Q) XLO, XL1 
These arc e xterna l crysta l connection pins. XLO is the input pin and XLI is the output 

pin. Clock frequency is d ivided by two inside the C P U. When the 2.6MHz crystal is 

connected , the CPU operates ·under I .3M Hz of internal machine cycle. 

(j) ADO~AD15 

Address bus. Outputs from these pins arc 3-statc (three o utpu t states of hig h, low a nd 

high impedance) and go high impedance with BRQ (Bus ReQuest). Basically, 64K 

bytes of memory area is suppor ted for direct accessing, but it is made possible to access 

even 128K area of memory area when MEO and M El arc used. 

Q) 00~07 
Bidirectional data bus which is used to write or da ta to/ from the external memory. 

© MEO, ME1 
Memory enable signa ls. As memory area of 64K bytes is accessed by M EOa nd another 

64K bytes by ME I, it permits d irect access of memory area of 128K bytes in total. 

Since MEO is used for instruction fetch and stack operation, accessing by means o'f the 

program counter P and stack pointer S is limited to a maximum of 64K bytes. 

As for data access ing, both memory areas covered by M EO a nd ME I can be controlled 

by a CP U instruction. 

9 
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CD 4JOS 
Through this line can be supp lied the clock to an ex ternal system since the clock in the 

same phase as the CPU internal basic clock is on this line. Connectio n o f the 2.6M Hz 

crystal oscillator to XLO and XLI wi ll supply the clock of I.3M Hz. 

© RIW 
Memory write signa l. A low on this li ne causes the CPU to send data on the data bus. 

0 00 
Output d isable signal. /\ high on this line causes the C P U to p roh ibit data output to the 

external device. It is used in writ ing data to the memory. 

<l>OS 

MEO or 
M£1 1 

R/ W I 

OD~~A~---~--'/ 
00~07 _..------<( MEMORY DATA : )-----~<\_ __ cP_u_o_AT_A_ .,_.;)------ -

Memory read cycle Memory wrrto cycle 

© RESET 
CPU reset input. High state of this signa l resets the CPU and the contents of the 

address FFFEH is set to the register PH and the contents of the address FFFFH to the 

register PL. When it turns from h igh to low level. it sta rts program execution from the 

add ress of the program counter. 

@ NMI 
Non-maskablc interrupt input. High state of this signal causes intermpt to the CPU, to 

whi.ch the CPU unconditionally responds and starts the interrupt processing routine of 

whi.ch h igh o rder byte address is represented by the address FFFCH and low order 

byte address by FFFDH. 
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@ Ml 
Maskable interrupt input. When the interrupt ena ble flag IE is active. a high on the pin 

Ml req uests interrupt, to which the CPU starts to execute the interrupt processing 

routine whose high o rder byte address is represented by the address FFF8H a nd low 

order byte address by FFF9H . 

How instruction execution address is determined against the reset and interrupt 

input 

Address 

EOOOH 

El 71 H 

E22BH 

E22CH 

fffBH 

9 

A 

B 

c 
D 

£ 

FFFFH 

External memory 

....--

~ 
-- ~ 

-::.----..:: -

1--1 

-
El H I 
71H r 
E2H 

f 2CH 

E2H 

f 28H 

EOH 

l OOH 
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-.. 

Staft addn.~ss 

by RESET input 

Start address 
by M l input 

Start address 
by NMI input 

Start address 
by timer interrupt 

11 
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@ BRO 
Bus request signal. 

@ BAK 
Bus. request ackowledge signal. When BRQ goes high, the CPU issues a high level of 
signal on BAK in response 10 it. The CPU keeps address bus (ADO~ i\D 15), data bus 
(DO~ D7). MEO, MEL R/ W, and OD high impedance when BAK is in high level. 

@ OPF 
Operation code fetch signal which is sent out when CPU fetches operation code 
(instruction code). 

OPF is issued only when operation code is fetched and will not be issued in fetching 
address data. immediate data. and second byte of the two-step inst ruction. 

<l>OS 

ADO 
- AD15 

MEO 

OPF 

@ INO~IN7 

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

~---~ 

-I Last 
cycle 

__, _ __ Operation code __ __, 

fetch 

Input port through which the CPU receives 8-hit data into the accumulator. As internal 
pullup resistor is used. the CPU assumes it to be high level when not connected . 

@> p qj 

External latch clock. With high level of this clock. the contents of the accumulator is 
sent on the data bus. Addition of IC will comprise an output port. 
REFERENCE: ATP instruction. 

@ PU, PV 
These arc CPU internal flipflop outputs. PU and PY are fu rnished with set and reset 

inst ruct ions. 
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@ WAIT 
CPU wait signa l. A high on this line \top~ the clock <P so 1ha1 the C P U halts its 

operation. /\s soon as WAIT rnrns lo\\. the CPU resumes the operation. 

Basic clock 

Clock 

WAIT 

np11op 

WA 

<POS 

NOTE: WA is lhe flipflop dedicated 10 WAIT, by which the WAIT input is received at the falhng 
edge of the c lock <!>OS Because the CPU operating clock <P stops when W/\ 1s high, ii 
makes the CPU.stopped , consequently. 

@ HO...,H7 

I.C D backplate signa l ou1pu1. /\s the liquid crystal d isplay (LCD) is driven by 

backplate signals and segme111 ~igna ls. the CPU contro ls the backplate signals. 

@ VA, VB, VM, VDIS 
I.CD backplate power suppl) input>. 

® HIN 
Input signal to the counter from which the LCD backplate signab 110- 117 arc 

generated . orrnally. connected to pin llA of the CPU. 

@ HA 
CPU in1erm1 I di vider output pin. It is used for· the basic clock that drives the LCD that 

conncc1ccl with H IN a nd the segment signa l generating LSI. 
@ DISP 

I.CD on / off control signa l ntllpul which can be set o r reset by means of instruction. 

@ BFO, BFI 
RF nipflop output ( BFO) and input (IJF I). The BF nipllop is n:..,.ct by the OFF 
instruction from the CPU. and ''ill be~• wh en the input BF! is turned to high level. 

BFO is in low level when the BF flipflop is set and in high level when rc~ct. 

As VGG is power supply to the BF ni pOop. 1 he contents of the nipOop arc retained a~ 
long as VGG is in supply. 

'o rmally. it is used for memory backup system. 
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2-3. Functions 

14 

2-3-1. Timer 
The timer is a 9-bit polynominal counter. The counter value can be set by the A MO or 

AM I instruction (lf the CPU. Shown in " POLI NOM INAL COUNTER" is the list of 
hexadecimal data of counter with decimal count number. 

TI1e timer operates continuously at all times. When the counter value reaches I FFH. it 
issues inte rrupt request rn the CPU. If IE (Interrupt Enable) nag is active at that point. the 
CPU jumps to the timer interrupt processing routine whose high order byte address is 
re presented by the contents of the address FFFAH and low order byte address by the 
contents of the address FFFBH. The timer has to be set to OOOH when it is not used. 
Since it counts in synchronization with the clock <1> F, each one cycle of <1> F increments the 
counter one step. 

Oscillator '--~D~iv_id_er~__,~<1>F 

When the 4M Hz crystal oscillator is in connection. the timer is incremented at each 
32~1sec. bcca use (!> F is 3 I . 25k Hz. 

Do not sell this PDF !!! 



All and more about Sharp PC-1 500 at http :/lwww.PC-1500.info 

"POLINOMINAL COUNTER" 
COUNT 
NUMBER 

51 l 
510 
509 
508 
50/ 
506 
505 
504 
503 
502 
501 
500 
499 
498 
497 
496 
495 
494 
493 
492 
491 
490 
489 
488 
487 
486 
48!:> 
484 

483 
482 
481 
480 
479 
478 
477 
476 
475 
474 
473 
472 
471 
470 
469 
468 
467 
466 
465 
464 
463 
462 
461 
460 

DATA OFI COUNT 
COUNTER NUMBER 

l FF 459 
Off 458 
01r 457 
03r 456 
01 F 455 
OOF 454 
107 453 
183 452 
lCl 451 
l EO 450 

OFO 449 
178 448 
1 BC 447 
lOE 446 
1 EF 445 
1 F7 444 
OfB 443 
070 442 
031:. 441 
11 F 440 
o8r 439 
147 438 
1A3 43/ 
101 

OE8 
074 
13A 
191) 
OCE 
067 
133 
099 
04C 

026 
013 
009 
104 
082 
04 1 
120 
090 
148 
OA4 

052 
129 
194 
ICA 

OE5 
172 
189 
ooc 
l6E 

436 
435 

434 
433 
432 
431 
430 
429 
428 
427 
426 
425 
424 
423 
422 
421 
420 
419 
418 
417 
416 
41 !J 
414 
413 
412 
411 

410 

409 
408 

COUNTER NUMBER 
DATA OFI COUNT 

087 407 
058 406 
020 405 
116 404 

188 403 
lC5 402 
l E2 401 
Ofl 400 
078 399 
13C 398 
19E 397 
ICF 396 

1 E7 395 
I F3 394 
OF9 393 
07C 392 
13E 391 
l9f 390 
OC F 389 
167 388 
183 387 

009 386 
06C 385 
036 
118 

080 
146 
OA3 
151 
OAS 
054 
l2A 
095 
04A 

025 
l l 2 

lS9 
IC4 

OE2 
071 

038 
ll C 
ISE 

OC7 
163 
l Bl 
008 
l6C 

086 
153 
OAO 
156 

384 
383 

382 
381 

380 
379 
37S 
377 
376 
375 
374 
373 
372 
371 
370 
369 

368 
367 
366 
365 
364 

363 
362 
361 
360 
359 

358 
357 

356 

DATA OFI COUNT 
COUNTER NUMBER 

l AB 355 
105 354 
OEA 353 
075 352 
03A 351 
11 D 350 
08E 349 
047 348 
123 347 
191 346 
OC8 345 

064 344 
032 343 
119 342 
08C 341 
046 340 
023 339 
111 338 
OS8 337 
044 336 
022 335 
011 334 
008 333 
004 

002 
001 
100 
080 
040 
020 
010 
108 
084 

042 
021 
110 

188 
OC4 
062 

031 
018 
IOC 

086 
043 
121 
190 
JCS 
OE4 
072 
139 
09C 
l4E 

332 
331 

330 
329 
328 
327 
326 
325 
324 
323 
322 
321 
320 
319 
31S 
317 
316 
315 
314 
313 
312 
311 
310 
309 
308 
307 
306 
305 
304 
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DATA OF I COUNT DATA OF 
COUNTER NUMBER COUNTER 

OA7 
153 
OA9 
154 
IAA 

005 
06A 
035 
Ol A 
100 

186 
OC3 
161 
100 
108 
lEC 
OF6 
178 
OBD 
05 ~ 

12F 
197 
OCB 
16!:> 

182 
109 
OEC 
076 
138 
090 
04E 

027 

113 

089 
144 
0A2 
051 
028 
014 

JOA 
085 
142 
OAl 
150 
IA8 

004 
l6A 
OBS 
05A 
120 
196 

lCB 

303 
302 
301 
300 
299 
298 
297 
296 
295 
294 
293 
292 
291 
290 
289 
288 
287 
286 
285 
284 
283 
282 
281 
280 
2/9 

278 
277 
276 
275 
274 
273 
272 
271 
270 
269 
268 
267 
266 
265 
264 
263 
262 
261 
260 
259 
258 
2!>7 
256 
255 
254 
253 
252 

1 ES 
1F2 
l F9 
OFC 

l7E 
lBF 

OOF 

06F 
137 
098 
040 

126 
093 
049 
124 
092 
149 
1A4 
002 
169 
184 
10A 
l EO 
1 F6 

l FB 

OFD 
07E 
l3r 
09F 
04F 

127 
193 
OC9 
164 
082 
159 
OAC 
056 
128 

195 
OCA 
065 
132 
199 
occ 
066 
033 
019 

ooc 
006 
003 
101 
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COUNT DATA OF COUNT DATA OF COUNT DATA OF COUNT DATA OF COUNT DATA OF 
NUMBER COUNTER NUMBER COUNTER NUMBER COUNTER NUMBER COUNTER NUMBER COUNTER 

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 

16 

180 
oco 
060 
030 
! 18 
18C 
OC6 
063 
131 
098 
14C 
0A6 
053 
029 
114 
18A 
OC5 
162 
081 
058 
12C 
096 
148 
1A5 
1D2 
1E9 
1 F4 
l FA 
l FO 
OFE 

17F 
OBF 

05F 
02F 
11 7 
088 
145 
1A2 
ODl 
068 
034 
11 A 
18D 
1C6 
OE3 
171 
OBS 
15C 
lAE 
OD7 
068 
135 

199 
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 

09A 
14D 
IA6 

OD3 
069 
134 
19A 
lCD 
I E6 

OF3 
079 
03C 
11 E 
IBF 

IC7 
I E3 

l fl 
OF8 

17C 
lBE 
lDF 
OEF 

177 
OBB 
05D 
02E 
017 
DOB 
105 
182 
OCI 
160 
OBO 
158 
IAC 
006 
16B 
185 
ODA 

16D 
1B6 
108 
OED 
176 
188 
ODD 
06E 
037 
018 
OOD 
106 
083 

147 
146 
145 
144 
143 
142 
141 
140 
139 
138 
137 
136 
135 
134 
133 
132 
131 
130 
129 
128 
127 
126 
125 
124 
123 
122 
121 
120 
119 
118 

117 

116 
115 
114 
113 
112 
111 
110 
109 
108 
107 
106 
105 
104 
103 
102 
IOI 
100 

99 
98 
97 
96 

141 
I AO 

ODO 

168 
084 
15A 
l AD 
106 
I ER 

1 F5 
OFA 

17D 
DBE 
15F 
OAF 

157 
OAB 

155 
OAA 

055 
02A 
015 
()()A 

005 
102 
081 
140 
OAO 
050 
128 
094 
14A 
0A5 
152 
1A9 
104 

IEA 
OF5 

07A 
13D 
09E 
14F 
IA7 
1D3 
OE9 

174 
lBA 
l DD 

DEE 
077 
038 
Ol D 
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95 
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 

OO E 
007 
103 
181 
ICO 
OEO 
070 
138 
19C 
lCE 
OE7 
173 
089 
05C 
12E 
097 
048 
125 
192 
IC9 
1 E4 
OF2 

179 
OBC 
15E 
IAF 
107 
OEB 
175 
OBA 
15D 
OAE 

057 
028 
11 5 
OBA 

045 
122 
091 

048 
024 
012 
109 
184 
OC2 
061 
130 
198 
lCC 
OE6 
073 
039 

43 
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 

OlC 
lOE 
087 
143 
1A1 
100 
1 ES 

OF4 

17A 
18D 
ODE 
16F 
187 
ODS 
06D 
136 
198 
OCD 
166 

083 
059 
02C 
016 
JOB 
185 
IC2 
DEi 

170 
1B8 
l DC 
l EE 
OF7 
O?B 

03D 
Ol E 
lOF 
187 
1C3 
1 El 
1 FO 
1 FS 
l FC 
1 FE 
1 FF 
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2-3-2. Interrupts 
fhcrc arc follo"i ng 1hrec kind;. of interrupt for the I 115801 CPU. 

© Non-maskable interrupt 
When NM I is turned fro m low 10 high level. it sc is the nipOop IROac1ivc. upon which 
time imcrrupt is requc,tcd to the CPU. so that the ('PU starts execut ing the intcn upt 
procc;.;.ing after completion of curretll instruction execution. 

incc the non-maskahlc inlcrrupt is given with th.: highest priority order. the rntcrrupt 
11 ill be aci..nowledged at ont'C. regardless of its internal ;.late. 
I RO will he rc>et in a course t>f the interrupt proc.:s;.. 

As the NIM inpu t is sampled by the clock <J> H. it will bt:comc 250k H7 when the 4M H7 
Cr)'ta l oscilla tor is connected . 

CPU 111lemal 

.::"L .. .f---S-j ,... I-" ~ ______ __, 

NMI 

Synchr0<1wng 
pulso 

IRO------' 

lnstrvcoon oxccuto ln t c:•rlJPI 
ac k 1\0wledP.tt Inter rupt processrng 

\ 

,..-" Rosol IRO 

When :'llM I is turned high. the Cl' creates synchroni1ing pulse at the rising edge ol the 
clock <J> ll. which sets IRO :mi1c. If !RO is active when the CPU acknc>" lcdged the 
interrupt lifter completin11 of execution. it goes into the interrup t routine <Jnd I RO i' reset in 
a course of the interrupt proccssi 11g. 
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Non-maskable interrupt processing sequence 

P1 1- •P 

lnsttuction 
fe1ch 

If S= 1005H before going into the interrlJpt 
process. t i1e contents o f T and P are 
stacked. and it becomes S= 1002H after the 
processing. 

N 

T-(S) Value of S '1002H 
s - 1-s after u1torrup1 

0-1£ 
1003H PH 

0- · IRO 1004H Pl 

PL- (S) Value of S -i> 1005H T 
S- 1-S before in1errvp1 
PH · S 

s - 1-s 

(FFFCH)-PH 
(FFFOH)- · PL 

0 Maskable interrupt 

When MI is tu med from low to high level. it sets the ll ipflop I R2 active. If the 
interrupt enable IE is act ive at this point. interrupt is requested to the CPU. so that 
the CPU starts executing the interrupt processing after completion of current 

inst ruct ion execution. I R2 will be reset in a course of the imerrupt prO~'l':s~. 

When interrupt request is issued while IE is inact ive. the interru pt wi ll be ignored 
even though I R2 is set. 

MI input is sampled in the same manner as in the case of NM I 

Maskalble interrupt processing sequence 

T- <S) 
s- 1-s 
0-1( 
0-IR'l 
Pl - (S 
S l~·S 

PH ·, S) 
S I •S 
fff8H} •PH 
Fff'9H)-PL 
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<D Timer interrupt 
When i111errup1 i, 1cquC>tcd from the timer. i1 sets 1he flipflop l R l active. If 1he 

intcrrupl enable l E i, acti\e at thi~ point. the CPU >1arb executing the interrup1 

procc sing al"ier completion of current in~truction execu1ion. and l R l "ill be reset in 

a course of 1hc interrupt process. 

When imcrrupl i> re<1ues1ed while IF. is inactive. 1hc i111c rrupt will be ignored even 

I ho ugh lR I i' SCI. 

Timer interrupt proces.sing sequence 
~~~~~~~~~~~~~~~~--~~~~~~ 

•u-• 

Return to main routine 

T • S 
S l _...,S 
0 ·I( 
0 ·1~1 
PL •\S 
s 1-s 
l)H • S 
s 1-s 
rFrA.H.-.P-i 
rrrSH .-Pl 

The RTI instruction is u'ed for returning from 1he i111errup1 procc>>ing rou1inc to 1he main 

routine. 
Because the con1<:11b of the T register and 1he program coun1cr arc s1orcd in 1he stack a11he 

beginning of the interrup1 processing routine. the contents of the T register in the stack 

returns by the RTI instruction. Since the interrupt enllblc llag IE is conta ined in 1hc T 

regis1cr. the cnnlcnb of IF immedia tely before lhc in1crrup1 retu rns by the RTl 

instruction. 
To disable maskablc or timer i11terrup1 by 1hc main routine af ter rc1t1mi11g from the 

interrupt processing routine. 1he bit in the s1ack corresponding 10 the flag IE must be reset. 

Priority order of interrupts 
(I) :>lon-maskablc imerrupt responds 

to the in terrupt rcquc't "ha1e,cr 

1 he CPU internal stare may be. 

Also. it rc~pnnd s in the ti rst priority 

e\·en during CXCCLl l ion Of interrupt 

routine by o ther in terrupt. 
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2-3-4. CPU system sequence 

Non·1naskab)e 

•1terru1l1 

p1ocess1ng 

y 

y 

Reset 

Reset 

ptoceSSlnK 

N 

ln~trVCllOO 
fetch 

P 1 1-P 

lns1ructl()n 
CXOCUllQ!l 

Do not sell this PDF !!! 
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1n 1ertUj) l 

piOOCSStnjt 

N 

N 

y 
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2-3-5. BF flipflop 
The CPU has t\\O supplil-:. of power: VCC and VGG. k the l:lFflipflop i,dri\cn b} VGG. 

th<.' state of the BF nipflop i~ retained as long as VGG is in 5upply. C\Cn if VCC ;up ply is 
out. The BF flipflop i; ;ct when the BFI input is turned from low to high lc\cl and reset 
when the OFF instruction is issued fro m the CPU. 
Low state of signal is on tht: BF flipflop output HFO when tile fli pflop is active and high 
state uf signal when inactive. 

r-------- -- ----------·------- --- - , 
A 
~ 

I 
v-

I I 

I 
I 

I 
.-- SS Q 

I CPU lOCIC 

I Off 
R 

I 
Q -----i..n ero 

I 

I A . I 

' 
CNO I 

L---- ------- --- --- - - - - - - - ____ _ __ J 

'> en 

It is possible to comprise a memory backup system using th is BF flipflop. 
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2-3-6. WAIT function 
(interfacing with the slow access time memory) 

Because the CPU access time is very fast, the CPU must be held with the wait signal in 
order to access a slow access time memory. 
Basically, the waii signal is creaied by ihe externally provided counter, but the 1/ 0 port 
co nt roller with the programmable wait time control feature (LH85 I I) is used for this 
purpose. For more detai ls of this funct ion. refer to the section discussing the l/ 0 port 
cont roller. 
Shown in the next page is the connection of the CPU with the l/ 0 port controller. 

OS >OMEO 

R/ W 

MEO 
CPU 

1/0 fl()rl DMEl 

MEI controlle-1 

oo-o 
WAIT 

WO WI 

MEO 
wa11 

condition 

ME1 
wait 

C()ndiho 

,\IJ()- A01 5 
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2-4. LH5801 instructions 

2-4-1. Outline 

·24 

This section deals with funct ion of each inst ruction. 

ADC 

L Instruction name 

( Functional description ) 

• Format 

ADC RL 
L Operand 

•Operation 

A + [operand] 

L Symbol 

(EX) ( Example ) 

+ C - A 

L symboiL-Symbol 

Symbols used in discussing operand, function, and operation 
. A: Contellls of the accumula tor (8 bits) 

XL: Contents of the low order 8 bits of X reg 

YI.: Contents of the low or<ler 8 bits of Yrcg 
UI.: Contt:nts of the.: low or<l er 8 bits of Urcg 

(RL represents ei ther of XI.. YI.. or Ul..) 
XH : Contents of the high order 8 bits of Xreg 
YH : Contents of the high order 8 bits of Yrcg 
lJ H: Comcnts of the high order 8 bits of Ureg 

(RH represents either of XH . YH. or UH.) 
Xreg: Contents of the X rcgi;tcr ( 16 bits) 

Yreg: Contents of th~ Y register ( 16 hits) 

Ureg: Contents of the U register ( 16 bits) 
(Rrc:g represents either of Xreg. Yreg. or Ureg.) 

P: Contents of the program counter ( 16 bits) 
PL: Contents of low order 8 bits of the program counter 
PH : Contems of high order 8 bits of the program counter 
S: Contents of the stack pointer ( 16 bi ts) 

SI.: Contents of low order K bits of the stack pointer 
SI!: Contents of high order 8 bits of the stack pointer 
( Rrcg): Contents of the memory represented by R reg (accessed with MEO) 
#(Rrcg): Contents of the memory represented by Rreg (accessed with ME I) 
(ah): Contents of the memory re presented by 16 bits of ab (accessed by M E<l): where a 

represents high order 8 bits of the address and b low order 8 bits 
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ll(ab): Contents of the memory represented by 16 bits of ab (accessed by ME I): where a 

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

i : 8-bit immediate data 
i . j: 16-bi t immediate data of which high order 8 bits are represented by i and low 

order 8 bits by i 
C· Carry flag 

IE: Interrupt enable flag 

Z: Zero flag 

V: Overflow flag 

H · Half carry flag 

Data fl ow direction 

/\ AND 

\/ () (~ 

EB Exclusive OR 
+ ADD 

SU BTRACT 

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

Either the contents of the internal register or external memory are 8-bit added with the 

accumulator including carry, and its result is stored in the accumulator. 

C. H. Z. and V may change. 

•Format 

ADC RL 
J\DC RH 

ADC (Rreg) 

A DC II( R reg) 

ADC (ab) 

ADC ll(ab) 

(EX) ADC XL 

• Operation 

A + [operand] + C - J\ 

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

A= [ 0 0 0 0 0 0 o l~e A= I 0 0 1 1 0 1 0 i I 
XL= I 0 0 0 0 i I C= O, H= O , Z= O , V= O 

C= O 

Do not sell this PDF !!! 
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CD ADI (ADd Immediate) 

To either the accumulator or the external memory is added the immediate data. In the 

case of ADI to the accumulator. carry is included in the operation. 

C. H. Z. and V may change. 

•Formal 

ADI A.i 

ADI (Rreg)J 

AD I 11( R reg).i 

ADI (ab).i 

ADI ll(ab).i 

(EX) ADI (Xreg). 20H 

•Operation 

A + i + C-A 

[operand] + i - [operand) 

20H is added to the memory represented by X reg ister. 
Xreg=4FOOH 

___ Execute 

Conte111s = I 0 0 1 1 0 0 1 1 I- Contents = J 0 I 0 1 0 0 l 
of 4FOOH of 4FOOH . 

C= O • H= O • Z= O • V= O 

(i) DCA (DeCimal Add) 
Decimal addit ion is carried out be~wccn the external memory and lhe accumulator 

including carry. and its resu lt is stored in the accumulator. 

C. H. Z. and V may change. 

•Format 

DCA (Rreg) 

DCA ll(Rreg) 

(EX) DCA ( Y reg) 

• Operation 

I) A + 66H - A 

2) A + [operand ] + C - A 

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

J) A+ DA - /\ 

Where. DA is used for compensation or decimal 

number which is dependent on the value of flags C 

and H in regard to Item 2). 

c 
0 

0 

H 

0 

1 

0 

DA 

9AH 

AOH 

FAH 

OOH 

Decimal addition is carried out between the memory represented by the Y 

register and the accumulator. 

Y reg = 4700H 

ts 
A 

Cont en 

of 470• OH 
35H 27H 

35H 27H 

35H 67H 

35H 67H 

Af ter e•ecul ion of DCA 
c Decimal addit ion 

c H A 

0 0 1 62H 35+ 27+0= 62 

I 0 1 63H 35+ 27+1 - 63 

0 l l 02H 35 i 6710= 102 

1 I I 03H 35 t 67 I 1= 103 

Do not sell this PDF !! ! 
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© ADR (ADd Rreg) 
Contents of the accumulat0r are added to the R register. 

C. H. Z. and V may change. 

•Format 

ADR Rreg 

•Operation 
I) RI. + A - RL 

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

2) RH + C- RH 

(EX) ADR Xreg 
Contents o f the accumulator are added to X register . 

A = I 1 0 0 0 0 1 iJ XL= I 0 0 0 1 0 1 I 

XL = I 1 0 0 0 1 0 
[JO Execute I 0 0 __, XH= 0 0 0 0 0 i I 

XH= I 0 0 0 0 1 0 1 o I C= l , H= O, Z= O, V= l 

© SBC (SuBtract with Carry) 
The contents of the accumulator arc subtracted by the internal register or ex ternal 

memory including C, and its result is stored in the accumulator. 

This operat ion may also be expressed in the following manner. 

Complement of the inti:rnal register or external memory is obtained fir.st. addition is 

carried out includ ing carry. then its result is stored in the accumulator. 

C, H, Z, and V may change. 

•Format 
SBC RL 
SBC RH 
SBC (Rreg) 

SBC lf(Rreg) 

SBC (ab) 

SBC ff(ab) 

(EX) SBC XL 

•Operation 
A - [operand] - C - A 

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

or. 

A + [operand ] + C - A 

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

Contents of XL register are subtracted from the accumulator. 

A= lo o 0 0 o I 
XL= I 0 0 0 0 0 0 1 I 

C= O 

~ 
A= Io () 1 1 1 0 0 O I Execute 

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

C= l 

27 
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© SBI (SuBtract Immediate) 
The contents of the accumulator are subtracted by the immediate data including C. 
C. H. Z. and V may change. 

•Format 

SBI A.i 

(EX) SBI A. 07H 

A= Cf 0 0 0 

• Operation 
1\ - i - C - A 

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

or. 

A+i+ C - A 
(C. H. Z. and V may diange.) 

o o 1 

i = 10 o o o 0 ____ 1 ~1 
C= t 

A= I O 0 1 0 0 0 ID Execute 

--> A=~ 0 0 1 1 1 o<i] 
T= [ 1 l ____ O_ O_ O ] C= l , H 0 , z- o , V= O 

C= O 

0 DCS (DeCimal Subtract) 
The contents of the accumulator a rc decimal subtracted by the external memory 

including C. and its result is stored in the accumulator. 

C. H. Z. and V may change. 

•Format 
DCS (Rreg) 

DCS /:( R reg) 

•Operation 
I) A + ,..( o_pc_r_a-nd..,..J + C A 

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

2) A + DA - A 

Where. DA is used for compensation of decimal 

number which is dcpcndcn1 on the value of nags C 
and H in regard to item I). 

c 
0 

0 

H 

0 

1 

0 

DA 

9AH 

AOH 
FAH 

OOH 

I 
(EX) DCS (Xreg) 

The contenls of the memory represented by the X register are decimal 

subtracted from the accumulator. 

Xreg= 4700H 

A 

42H 

42H 

23H 

23H 

Contents 
of 4700H 

31H 

31H 

54H 

54H 

c 

1 

0 

0 

1 Mier execution of DCS 

~ H--'--A--1 

1 I 1 1 l H 
1 1 JOH 

~ I ~ :: 
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@ AND 
The contents of the accumulato r are ANDed with the value of ·the external memory. 

and its result is stored in the accumulato r. 

Only the Oag Z changes. 

•Format 

AND (Rreg) 
AND #(Rreg) 

AND (ab) 

ANIJ #(ab) 

(EX) AND (Ureg) 

Ureg= 4700H 

•Operation 

A /\ [operand] - A 
(Z changes.) 

A= [T--0--0--0-0~] A= I 0 1 0 0 0 1 0 () I -Contents = Lo ____ o_ i __ o __ o _,] Exec11 te Z= O 
of 4700H . . 

® ANI (ANd Immediate) 
T he contents of the accumulator or external memory are ANDcd with the immediate 

data. and its result is stored in the accumulator or the external memory. 

Only the flag Z cha nges. 

•Format 

ANIA.i 
AN I (Rrcg).i 

!\NI ll(Rreg).i 

ANI (ab)J 
ANl #(ab)J 

@ ORA (OR Ace) 

•Operation 

[operand] /\ i - [opcrandJ 

(Flag Z changes.) 

The contents of the accumulator a rc ORcd with the value of the external memory. and 

its resu lt is stored in the accumulator. 

Only the flag Z changes. 

•Format 
ORA (Rrcg) 

ORA ll(Rrcg) 

ORA (ab) 

ORA ll(ab) 

(EX) ORA (Ureg) 

Ureg= 4700H 

A= I 0 0 

•Operation 

A V (operand) - A 

(Flag Z changes.) 

0 0 01 A= I 0 1 1 1 I 1 1 I I 
Execute --------'· 

~-------~ ~ Z= O Contents = I 0 0 0 0 1 I 
of 4700H . . 
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@ ORI (OR Immediate) 
T he contents of the accumulator OI' external memory are ORed with the immediate 

data, and its result is stored in the accumulator or the external memory. 

Only Oag Z changes. 

•Format 

OR I AJ 

ORI (Rreg).i 

OR I ll(R reg).i 

OR I (ab),i 

OR I lt(ab).i 

@ EOR (Exclusive OR) 

•Operation 

(Operand) v i - [operand} 

(Z cha nges.) 

T he contents of the accumulator arc exclusively ORcd with the value of the external 
memory. a nd its resu lt is stored in the accumulto r. 

Only the flag Z changes. 

• Formal 
EOR (Rrcg) 

EOR lt(R reg) 

EOR (ab) 

EOR ll(ab) 

(EX) EOR (Xreg) 

Xreg= 4700H 

•Operation 

A Ee [opcrand] - A 
(Z changes.) 

A= I 0 0 0 1 0 ltxecute A= I 0 1 0 1 1 0 1 1 _ _, 

Contents = l_o_ i __ i _o ___ o _ _JI I Z= O 
of 4700H . 

@ EAi (Exclusive or Ace and Immediate) 
The contents of the accumulator are exclusively ORed with the immed iate data . a nd its 

result is sto red in the accumulator. 

Only the flag Z changes. 

•Format 
EAi i 

@ INC {INCrement) 

•Operation 
A ffi i - /\ 

(Z changes.) 

The value of the accumulator or the register is INCremented by one. In the case of the 
8-bit register (A, RL, RH), it makes flags C. V. Hand Z changed. In the case oflhc 16-
bit register Rreg. no flag change takes place. 

• Format 
INC/\ 

INC RI. 

INC RH 

INC Rreg 

•Operation 

[Operand] + I - [operand] 

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

[[Opera nd ) + I - [operand) 
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(EX) INC XL 

XL= I 0 0 I I Execute r I 
I 1 0 I 1 ~ ____. XL= ~~ ~ _!._ 1 0 0 0 

C= O , H= O , Z= O . V= O 

@ DEC (DECrement) 

The value of the accumulator or register is DECremented by one. In the case of the 8-

bit register (A, RL. RH). it makes flags C. V. Hand Zchanged. [n the case of the 16-bit 

register R reg. no flag change takes place. 

•Format 

D FC /\ 

DEC RL 
DEC RH 

D EC Rreg 

(EX) 

XL= I 0 

XH= I 0 

DEC Xreg 

0 0 0 0 0 0 

0 0 0 0 0 

•Operation 

[Operand ] - I - [operand] 

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

[Operand) - I - [operand) 

0 I XL= 1 1 1 1 1 I Execute ____. 

1 I XH= I 0 0 0 0 0 0 ol 

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

The conccnts of the accumulator are compared with register or external memory. and 

its result is represented by flags C. V. H. and Z. 

•Format 

CPA RL 
CPA RH 

CPA (Rrcg) 

CPA ll(Rreg) 

CPA (ab) 

CPA ll(ab) 

(EX) CPA XL 

A= lo 1 

XL = I 0 

0 I 0 I 

0 1 0 0 

•Operation 

A - [operand] - change i11 C. V. H. and Z 

or 

A + [operand]+ I - change in C. V. H. and Z 

---c . ompanson c z v H 
--, 

0 

0 

A> [operand] ·1 0 * * A = [operand] 1 1 * * A < [operand] 0 0 * * * : Flags V and H may change according to the 
condition mentioned in "Status flag" , but it has 
no meaning with the CPA instruction. 

O l Execute 
C= l , Z= O 

o I 
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Do not sell this PDF !!! 



32 

All and more a bout Sharp PC-1500 at http:/lwww.PC-1500.info 

@CPI (ComPare Immediate) 
The contents of the accumulator or rcegister are compared with the immediate data . and 

its result is represented by nags C, V , H, and Z. 

•Format 
CPI RLJ 
CPI RHJ 
CPI AJ 

Comparison 

[Operand] > i 

I Operand] = ; 
[Operand]< i 

c 
1 

1 

0 

z 
0 

1 

0 

* : Refer to "CPA instruction". 

@ BIT (test BIT) 

•Operation 
iOperand] - i - change in C, V, H. Z 

v H 

* * 
* * 
* * 

The accumulator is AN Dcd with the external memory, and its resu lt is rep resented by 

the nag z. 

• Format •Operation 
BIT (Rreg) 

BIT #(Rreg) 

BIT (ab) 

BIT #(ab) 

A /\ [operand] - Z nag change 

(EX) BIT (Xreg) 

Xreg= 4FOOH 

A= r1 o o o o o o oj L Execute 

Contents = I 0 0 0 0 
of 4FOOH . 

@ Bil (test Bit Immediate) 

Z= l 

The contents of the accumulato r or the external memory are ANDed winh the 

immediate data, and its result is represented by ~tate of the nag Z. 

•Format 
Bii A.i 

Bii (R reg).i 

Bii #(Rreg).i 

Bii (ab)J 

Bii ll(ab)J 

•Operation 
(Ope rand] /\ i - Z nag change 
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2-4-4. Transfer and search instructions 
@ LOA (LoaD Ace) 

The conlents of the RI . register. RH register, or lhc internal memory are transferred to 
the accumulator. 

Only the flag Z changes. 

• Formal 
LDA RL 
LD/\ RH 
LIJ/\ (Rreg) 
LD/\ II( Rreg) 
I.DA (ab) 

I.DA ll(ab) 

(EX) LOA XL 

• Operation 

I Operand J - A 

Flag Z 

I: when (operand ] = 00 II 
0: when (operand] -# 0011 

XL= (££ o 1 o o o o I~ xL ~o o t o o o o 

A= ~ 0 t 0 0 0 oJ 
z- o 

@ LOE (Load and DEcrement) 
The contents of the external memory (R register) are transferred to lhc accumulator. 

then~ I" is decremented from R register. 

Only the nag z changes. 

• Formal 
l.DE Rreg 

(EX) LOE Yreg 

•Operation 
(Rreg) - /\ 

Rreg - I - Rrcg 
rlag z 
I: when (Rrcg) = OOH 
0: when (Rreg)-# OOH 

Contents - O I O 1 1 O 0 0 A- 0 1 0 1 I 0 001 
of 202AL, - I Execute ~ 

Yreg= 202AH 
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@ LIN (Load and INcrement) 

The contcms of the external memory (R register) arc transferred to the accumulator. 

then ~I" is added to the R rcgis1cr. 

Only the flag Z changes. 

• Format 

LI Rrcg 

(EX) LIN Urcg 
Contenls _ 

0 0 1 1 of 0055H - "---

@ LOI (LoaD Immediate) 

•Operation 

(Rreg) - A 
Rreg + I - Rreg 

Flag Z 

I: when (R reg) OOH 
0: when (Rrcg) 1 OOH 

1 0 1 O j A- I 0 0 I 

Execute 
Ureg= 0055H --+ Ureg 0056H 

z 0 

1 o 1 a I 

The immediate da1a is loaded in 1he accumulawr. RL register. 10 I register. or stack 

pointer S. 
The flag Z changes when tr.insfcr is done to the accumulator and no flag change occurs 

in otherwise case. 

Two bytes of the immediate value arc transferred in the case of the stack pointer. 

• Format 

Q) LOI A.i 

Q) I.DI RL.i 
LDIRH.i 

@ LDI S.i. j 

(EX) LDI XH,SAH 
Immediate = ~1 0---
value . 1 O 1 

• Operation 

i - A 

Flag Z 
I: when i = 00 11 

0: when i *OO H 

i - RL 
i - RH 

(No flag changes) 

i - SH 

; - SL 
(No flag changes) 

Execute 
1 0 ~-> XH I 0 1 0 I 

Do not sell this PDF !!! 

I 0 1~ 



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

@ LOX (LoaO Xreg) 
The contents of the R register. stack pointer. or program counter are transferred to the 

X rcgi>tcr. 
No change takes place in nags. 

•Format 

LDX Rrcg 

I.DX S 
I.DX P 

(EX) LOX S 

Execute 

• Operation 

[Operand ] · Xrcg 

S= 4700H - - > Xrcg- 4700H 

@ STA (STore Ace) 
T he contents of the accumulator are transferred to the R L register. RH register. or the 

external memory. 

No change takes place in nags. 

•Format' 

ST/\ RL 

ST/\ RH 

STA (Rreg) 
ST A II( Rrcg) 

STA (ab) 

ST A ll(ab) 

(EX) STA XL 

• Operation 

A - [operand] 

I Execute I 
A- ,_O 0 1 1 0 0 1 I -~ XL = 0 0 1 I 0 0 I 1 

@ SOE (Store and DEcrement) 
The contents of the accumulator are transferred to the ex ternal memory (Rrcg). then 

" I" is decremented from R reg. 

No change takes place in nags. 

• Format 

SDE Rreg 

(EX) SOE Yreg 

A= ~ l111 

Yreg= 4700H 

• Operation 

A - (Rrcg) 

Rreg - I - · Rreg 

1 0 Contents = lo o __ 1_ 1_ 1 1 111 
~ Exccutcol 4700H l v ..:.__:__J 

Yreg 46ffli 

35 
Do not sell this PDF !!! 



36 

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

® SIN (Store and INc rement) 

The contents of the accumulator arc transferred to the external memory (Rreg). then 
"I" is incremented 10 Rrcg. 
No change takes place in Oags. 

•Format 
SIN Rreg 

(EX) SIN Yreg 

A- r;) 0 1 

Yreg 4700H 

@ STX (STore Xreg) 

•Operation 
A - (Rrcg) 

Rreg + I - Rn:g 

1
1 Conlenls _ 

0 0 1 
Execute of 470011 - ----

Yreg= 4701 H 

The contents of Xreg arc transferred to the R register. stack pointer. or program 
counter. 
No change 1;1kes place in Oags. 

•Format 
STX Rrcg 
STX S 
STX P 

@ PSH (PuSH) 

•Operation 

Xrcg - [operand i 

The co111cn1s of the accumulator or R register arc stacked in the mcrnor) specified by 

the stack pointer. 
In the case of 1 he accumulawr. the stack pointer is dccremcnt~cl hy one. I 11 thc case of 
the R register. the stack pointer is decremented by two. 

•Format 
(j) PSH A 

(!) PSH Rreg 

•Operation 
!\ - (S) 

S - 1 -S 

RI. - (S) 

S - I - S 

RH - (S) 

S - I - S 
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(EX) 

! PSli A 

A= 0 0 

S=471JOH 

? PSH Xrcg 

Xreg= 2030H 

S= 46Ffli 

@> POP (POP) 

1 
_. Execute 

- S 46FFH 

Execute 
-- S =-46FOH 

46rDtl 

46F£H 

46FfH 

4700H 

- -

XH contents 

XL contents 

A contents 

-
~ 

The contents of the stack pointer transferred by the PSH in~tructitm an: returned to the 

accumulator or the R register. 

In the case of the accumulator. the stack poin ter is added by one. In the case of the R 
register. the stack pointer is added by two. 

•Format 

(i) POP A 

® POP Rreg 

(EX) 
,,,.-

""' 

• Operation 

S + I - · S 
(S) - A 

Flag Z 
I: when (S) - OOH 

0: \\hen (S) 'I OO H 

S + l-S 

(S) - RH 

S+ I - S 

(S)- RI. 

(No !lag change) 

! POP Xreg 

Execute 
P= 46FOH _,. P 46rrH 

..... Xreg - 203011 
46FDH 2 POP A I-
46FEH 2()i Execute 

f- P= 46ffli . p 4700H 
t6FFH »i 

0 0 A-
4700H 3rH 

---i 

..... - - _,, 

@ ATT (Ace To T) 
The contents of the accumulator arc transferred 10 the T register. 

• Format 

ATT 

• Opera tion 

A-T 
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@ TTA (T To Ace) 
The contents of the T register a re t ransferred to the accumulator. 

The flag Z changes. 

•Format 

lTA 
•Operation 

T-A 
F lag Z 
I: when T = OOH 
0 when T # OOH 

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

The contents of the external memory (Xreg) are t ransferred to the external memo ry 

(Yrcg). then both Xreg and Yreg a n·e added by o ne. 

No change takes place in flags. 

•Format 

TIN 

(EX) TIN 

Xreg= 4700H 

Yreg= 4800H 

•Operation 

(X reg) - (Y reg) 

Xreg + I - Xreg 

Yreg + I - Yreg 

Xreg= 470 l H 
Execute 

- Yreg= 4801H 

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

Contents = I 0 0 1 1 0 0 1 1 l 
of 4800H '._j 

@ CIN (Compare and INcrement) 

The contents of the accumula tor a re compared with that of the exte rna l memo ry 

(Xreg). its result is represen ted by flag states. then Xrcg is incremented by one. 

•Format 

CIN 

•Operation 

A - (Xreg) - change in C. H. Z. a nd V 

Xreg + I - Xreg 

!Rela tion between the comparison result (A with 

X rcg) a nd Ila gs (C. H. Z. V) is the same as in @ 

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

The accumulawr contents are rota ted left through the flag C. 

•Format 

ROL 

•Operation 

- ----- -
A 

(EX) ROL 

I t 1 Io 1 o 1 1 I 
Execute 

1 o 1 ~ fo] I 1 0 1 1 1 

Carry A Carry A 

@ ROR (ROtate Right) 
T he accumula tor contents a re rotated right through the flag C. 

• Format •Operation 
ROR 

y ... 

(EX) ROR 

0 I 1 I 0 0 1 0 0 o l E~e lol 
Carry A Carry 

@ SHL (SHift Left) 
T he comcnts of the accumulator arc shifted left. 

• Format 
SHL 

(EX) 

l* I 
Carry 

SHL 

[ 1 

•Operation 

0~[ ,_ 

0 0 1 1 1 0 1 i E~e ~ 
A Carry 
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Io 1 1 0 0 
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- ... -
A 

lo 0 1 I 1 

A 

... ... 

1 0 

... <-
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~ 

ol 
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o I 
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@ SHR (SHift Right) 

T he contents of the accumulator are shi fted right. 

• Format •Operation 

SHR 

"o" - ·I ---
J ~ .... .... .... .... .... .... .... 

A 

(EX} SHR 

! 1 0 0 1 0 0 1 1 I l!J Execute 
~ ro 1 0 0 I 0 0 I QJ 

A Carry A Carry 

@ DRL (Digit Rotate Lef t) 

Left ro tation takes between the accumulator and the external memory (Xc·cg) or 

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

I n other words. the low order 4 bits of the external memory arc moved to the high order 

4 bits of the external memory, the high order 4 bits of the external memory arc moved 

to the high order 4 bits of the accumulator. the high order 4 bi ts o f the accumulator arc 

moved to the low order 4 bits of the external memory. and the low order 4 bits of the 

accumulator are moved to the low order 4 bits of the external memory at alU times. 

No change takes place in Oags. 

•Format 

DRL (Xreg) 

DRL ll(Xreg) 

•Operation 

t 

1 
t 

A Memory [(Xreg) or # (Xreg) I 

(EX) DRL (Xreg) 

Xreg= 4700H 

A = .__[ 0 ___ 0_ 1 __ 

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

A= I 1 0 I I 0 0 1 11 
Execute -

Contents _ [ 0 0 1 1 0 1 
of 4700H - ol 

Do not sell this PDF !! ! 



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

@ ORR (Digit Rotate Right) 
Right rotation takes between the accumulator and the external memory (Xreg) or 

ll(Xreg) in unit of digit (4 bits). 
In other words. the low order 4 bits of the external memory arc moved to the low order 

4 bits of the accumula tor. the low order 4 bits o f the accumula tor arc moved to the high 

order 4 bits of the external memory. the high order 4 bits of the external memory are 

moved to the low o rder 4 bits of the ex ternal memory. and the high o rder 4 bits of the 

ex te rnal memory are moved to the high order 4 bits of the accumulat0 r memory at all 

times. 

No change takes place in nags. 

•Format 
ORR (Xreg) 

DR R /l(Xrcg) 

(EX) ORR (Xreg) 

Xreg= 4700H 

A= Lt 

A 

ooooo iJ 

Memory l(Xreg) or u(Xreg)j 

A=l o 1 o o o o 1 o l 
Execute -

Contents= r 0 1 0 0 0 0 1 0 I 
of 4700H ~ 

® AEX (EXchange Ace) 

Contents = J 0 0 0 1 0 1 0 0 ] 
of 4700H 

The high order 4 bits of the accumulator are swapped with the low order 4 bits. 

No cha nge takes place in nags. 

•Format 

AEX 

(EX) AEX 

•Operation 

f J 
A 

A= [ 1 
--------Execute ~------

0 0 1 0 1 0 I --> A= J 1 0 1 0 1 1 0 () ·1 
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2-4-7. CPU control instructions 
@ SEC (SEt Carry) 

Sets the ca rry flag . 
. o change takes place in flags. 

• Format 

SEC 

@ REC (REset Carry) 

Resets I he c<1rry flag. 

•Operation 
1-C 

No change takes place in flags. 

• Fonnat 
REC 

@ CDV (Clear D iVider) 

•Operation 
0 - c 

Clears the internal divider. In other words. since the CPU clock is supplied through the 

divider. it makes clock reset by the CDV instruction. 

• Fonnat 
CDV 

•Operation 
0 - divider 

@ ATP (Ace To Port) 

The contents of the accumulator are sent on the data bus. As the clock P 4> is sent out 
from the CPU at this moment. it may be used for the clock of the latch IC to comprise 
an output port. 

No change takes place in flags. 

•Format 
ATP 

C lock P<ti--~ 

•Operation 

H 

~----- L 

H 
Data bus - - ----< )---- - (High impeda.nce) 

"l'.-----J l 
Conien ts of accumulator are sen1 ou1 

Address bus 
~--H 

~-- L 
Conlf~n1s ol the X (e91suu are sen1 out 

H 

0 D -------------- - L 
NOTE: Though data is output with high state of OD (output disable) during memory write. OD 

is low state in the case of the ATP instruction. 
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Data bus 
..1' 

~v 

CPU 
P<I> 

Clock 
~ 

TC4042 X2 
1latch IC) 

@ SPU (Set PU) 

Sets the general purpose flipflop PU. 
No change takes place in flags. 

• Format 

SPU 

@ RPU (Reset PU) 

•Operation 

I - PU 

Resets the general purpose fli pfl op PU. 

No change takes place in flags. 

•Format 

RPU 

@ SPV (Set PV) 

•Operation 

0 - PU 

Sets the genera l purpose flipflop PV. 

'o change takes place in flags. 

•Format 

SPV 

@ RPV (Reset PV) 

•Operation 
I - · PV 

Resets the genera l purpose flipflop PY. 

No change ta kes place in flags. 

• format 
RPY 

@) SOP (Set D isP) 

•Operation 
0 - PY 

Sets the I.CD on/ off comrol fl ipflop D ISP 

• Format 

SDP 
•Operation 

I - DISP 

8·bil output pOrl 

On panern signa l is generated from the 
CPU interna l LCD b<ic kplatc signal lines 
( HO~ H7) . 

43 
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® ROP (Reset OisP) 

Resets the LCD on/ off control flipflop DISP. 

•Format 
RDP 

@ ITA (In To Ace) 

•-Operation 
0 - DISP 

Off pattern s igna l is genera ted from the 

CPU interna l LCD backplate signal l ines 

(HO~H7) 

The conte nts of the input pon (!NO~ IN7) arc transferred to the accumulator. 

Only the flag Z changes. 

•Format 
ITA 

@ SIE (Set IE) 

•Operation 
I N0~7 - Accumulato r 

Sets the interrupt enable flag IE. After this. it becomes ready fo r maskable interrupt 

and timer interrupt acknowledge. 

No c hange takes place in other flags. 

• Format 

SI E 

@ RIE (Reset IE) 

•Operation 

I - IE 

Resets the interrupt enable flag IE. After this. maskab le interrupt and timer interrupt 

are d isabled. 

No change takes place in other flags. 

• Format 
RI E 

® AMO (Ace to Tm and 0) 

•Operation 
0 - IE 

The contents of the accumula tor a re transl erred to the timer register (TM). Since the 

timer register consists of 9 bits. the accumulator contents are transferred to the low 

order 8 bits of the register and "O~ is entered in the highest order bit. 

No change takes place in other flags. 

•Format 

AMO 

•Operation 
A - TM (TMO~TM7) 

0 - TM8 
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® AM1 (Ace to Tm and 1) 
Same as AMO. but .. I .. is entered in the highest order bit. 

No change takes place in other flags . 

•Format 

AMI 

® NOP (No Operation) 

® HLT (HaLT) 

•Operation 

A - TM (TMO~TM7) 

1-TM8 

Sto ps CPU operation. (Only the divider is in operation.) 

Released from stop by interrupt. 

No change takes place in flags . 

@ OFF 

BF flipflop reset instruct ion. 

No chan'ge takes place in flags. 

2-4-8. Jump instructions 
~~ JMP (JuMP) 

Jumps to a new program step represented by the second and third bytes of the 

imn1ediate data i. j. 

No change takes place in flags. 

•Format 

JMP i. i 

(EX) JMP 41 H,OOH 

PH= 40H Execute PH= 41 H 
----> 

PL= 03H PL= OOH 

•Operation 
i - PH 

j - PL 

Jump 

4000H 

4001H 

4002H 

4003H 

L--.,.. 41 OOH 
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@ BCH (BranCH) 
Jumps to a new program step which is indicated by the program counter of which value 
is added/ subtracted by the value of the immediate data i.j. It wi ll be possible to jump 
within a range of - 255< i< 255. 

No change takes place in flag.~ . 

• Format 
RCH+i 
BCH-i 

(EX) BCH+5 
Execute 

P= 4002H _, P=4007H 

•Operation 
p + ; - p 

P - i - · P 

As soon as the BCH instruction is 11ead, 
the program counter becomes 
"P=4002H"'. and after execution of the 
BCH instruction. the next program 
execution starts from the address 41007H. 

® BCS (Branch if C Set) 
Conditional relative address jump. 

f'----1 

-. OCH• I BCH r-:;;--
4001H 1 .... 11>,K ! <Qn 

[I ·-
I-.. ," t-

~ 

When C= I . it jumps to a program step represented by the program counter of which 

value is added / subtracted with the value of the immediate data. 
If C=O. the control proceeds dircclly to a next program step without causing jump. 

No change takes place in flag.~ . 

•Format 
RCS+; 

•·Operation 

l l· P + i - P c - . 
0: P not changed. 

BCS- i ll·P - i - P c - . 
0: P not changed. 

(EX) BCS+5 

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

C- 1 

As soon as the BCS instruction is read, 
the program counter becomes 
"P=4002H". If C=1 at that poin t. next 
program execution starts from the 
address 4007H. If C=O. it starts from 
4002H. 

•OOOH scs+ I acs 
~~~- ~~~~~~ 

"()()1 H 5 H I 1nslr"1Xtt00 

4002H 

II C-1 

4006H 
'--~~~ ~~~~--1 

4007H 
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® BCR (Branch if C Reset) 
If C=O, it jumps by relative address. 

If C= I. it executes the nex t program step. 

No change takes place in !lags. 

•Format 

BCIZ +i 
BCR- i 

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

If H= O. it executes the nex t program step. 

No change takes place in flags . 

• Format 
BHS+ i 
BHS- i 

® BHR (Branch if H Reset) 
If 1-i={), it jumps by rela tive address. 

If H= I . it executes the nex t program ste p. 

No change takes place in flags. 

• Format 
BHR+ ; 
13HR- i 

® BZS (Branch if Z Set) 
If Z= I , it jumps by relative address. 

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

No change ta kes place in flags . 

• Format 
BZS+i 

BZS- i 

® BZR (Branch if Z Reset) 

If Z=O. it j umps by rela tive address. 
If Z= I . it executes the next program step. 

No cha nge ta kes place in !lags. 

•Format 
BZR+i 

BZR-i 

® BVS (Branch if V Set) 

lf V= I. it j umps by relative address. 

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

No change takes place in flags. 

•Format 
BVS+i 

BVS- i 
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® BVR (Branch if V Reset) 
If V=O. it jumps by relat ive address. 

If V= I. it executes the next program step. 
1o change takes place in nags. 

• Format 

BV R+i 

BVR- i 

@ LOP (LOoP) 
If borrow is not produced a ft er subtracting " I" from the UL register. the program 

counter is subtracted by the immediate data. then it jumps to rela tive add ress for next 

program execution. 

If there is borrow. (UL< O). it proceeds to the succeeding program step. 

'o change takes place in nag:.. 

• Format 
LOP i 

(EX) LOP 5 

P=4005H 

UL=05H 

• Operation 

UL- I - UL 

1
0: p - i - p 

Borrow = . 
I: T o succccc.hng step 

4000H 

P = 4000H 

UL 0411 

When UL~O 
4003H LOP 

4QOllH 05H 

4005H 

Do not sell this PDF !!! 



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

2-4-9. Subroutine jump instructions 
@ SJP {Subroutine JumP) 

The contems of the program counter, which show the next program execut ing address. 

are stored in the stack pointer, then the control j umps to the subroutine addres$ 

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

No change takes place in t1ags. 

• Format 
SJ P i,j 

(EX) $J P EOH, OOH 

•Operation 
PL - (S) 

S - 1 
PH - (S) 

S - 1 
i- PH 

i - Pl. 

4003H is stored in the stack pointer by 
the execution of STP instruction and 
jumps to the subroutine of EOOOH. 
With the RTN inst ruction ot the 
subroutine. the control returns to 4003H 
to resume previous program execution. 

Do not sell this PDF !!! 

.tOOOU SJP 

4001H1-- ,0tt- -I l SJP in$1rVCll~ 
1----1 

="1--""'--1 

4003H 1 lnslrUCt:;()n , 

l 

(OC()H Svoro1.thne 
Qf'O<:~S.S-0"9 

RIN 
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® VEJ (VEctor subroutine Jump) 
One step subroutine j ump instruction that jumps to the address ind icated by the two

byte vector. whose high order address byte is represented by FFH a nd low order 

address byte by the operand of the instruct ion. 

T he flag Z is reset. 

There are 28 kinds o f VEJ operand within two bytes range of 11 000000 (COH) l o 

111101 10 (F6H). Therefore. the vecto r address table contains the address a rea of 
FFCOH to FFF6H . 

•Format 

VEJ i 

•Operation 

PL - (S) 
S - 1 - S 

PH - (S) 

S - I - S 
(FFOOH+ i) - PH 

(FFOOH+i+ I) - PL 

NOTE: i has 28 kinds of VEJ operands. 

(EX) VEJ C4H 

The contents of FFC4H and FFCSH are Vector 

interrogated at the address 4000H and subroutine 
1umti 

j ump to the subroutine of 4500H. 

With the RTN instruction of the 

subrou tine. tile execution resumes from 
the address 4001 H again. 

Because it permits subroutine jU1mp by a 

sing le byte of instruction. it helps to 

reduce program steps. when applied to 

too often appearing subrou tine. 
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lnstr-.ic t1on 
execution 

l 
<!)OOH C4H V(J 1nslruietion 

lnst1ucflon 
.., 

4001H 
execuhon 

! 
~e!u11\ 
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@ VMJ (Vector 2 byte Subroutine Jump) 
Jumps to the addrc~s indicated by the two-byte vector addrc~s. whose high order 

address byte is represented by FFH and low order address byte by the immediate data. 

TI1e nag Z is reset. 
Vector address table contains FFOO H thru FFF6H. l rnmcclia1c value i may take even 

nurnb~r of OOH 1hru F6 H. 

•Format 
YM.J i 

•Operation 
PL - (S) 

(EX) 

S - I - S 
PH - (S) 

S - I - S 
(FFOOH+i) - PH 

(FFOOH+ i+I) - Pl. 

YMJ COH 

•lX>H 

""'" 
The conten1s of FFCOH are interrogated "'''" 
by the VMJ instrucuon and jump to the 

subroutine o f EOCOH. 
With the RTN instruction ol the 
subrou1ine. the execution resumes from 
the address 4002H again 
Because 11 pcrrni1s subroutine jump by 
two bytes of instruc1ion. 11 helps to ·-
reduce program steps, as compared wi th 
the SJP instruction. 

,., 
} 'tMJ ~lfll(! (ll'> 

""" 

i.-... 
~ 

s..-. .... 
prO(• U l"C 

·--;;:---
~ -

.. -~ H(IH CO.. 
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® VCS (Vector subroutine jump if C Set) 

Conditional vector 'ubroutinc j ump instruction. 

1r C= I. it perfonns the vector subroutine jump. the same as in the VMJ instruction. 

1r C=O. the control proceeds 10 the ~u00;.--eding program ~tcp. 

•Format 

vcs i 

(EX) VCS COH 
4IXXlti VC$ 

'°°'" COt< 
4002>< 

The contents of C are interrogated by the c- 1 
VCS instruction and perform the vector 
subroutine jump. if C I 
If C=O. ii continues to execute the 
program on the address 4002H. 

@ VCR (Vector subroutine jump if C Reset) 

> 

RTN 

1r C=-0. it perform, the vector subroutine jump. the same as in the VMJ instruction. 

Ir C=I. the control proceeds to the succeeding program step. 

•Format 

VCR i 

® VHS (Vector subroutine jump if H Set) 

1r H= I. it performs the vecto r subro utine j ump. the same as in the V MJ in,truction. 

1r H-0. the control proceed'> 10 the succeeding program step. 

•Format 

VHSi 

® VHR (Vector subroutine jump if H Reset) 

If H=O. it performs the \CCIOr ,ubroutine jump. the same as in the VMJ instruction. 

If H= I. the control proceeds to the succeeding program step. 

•Format 

V HR i 

® VZS (Vector subroutine jump if Z Set) 

I f Z= I. it performs the \CCIOr subroutine jump. the same a' in the VM.I instruction. 

If Z= O. the control proceed, to the succeeding program Mcp. 

•Fom1at 

vzs i 

Do not sell this PDF !!! 



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

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

If Z= I. the contro l proceeds to the succeeding program step. 

•Format 
VZR i 

@ VVS (Vector subroutine jump if V Set) 
If V= J, it performs the vector subrouti ne jump. the same as in the VMJ instrnction. 

If V= O. the control proceeds to the succeeding program step. 

• Format 

vvs i 

2-4-10. Return instructions 

@ RTN (ReTurN from subroutine) 
T he instruct ion used to return from the subroutine to the main routi ne. 

l\o change takes place in nags. 

T he previous program address is gotte n from the external memory stack to be 

transferred to the program counter. 

The nex t instruciion will be fetched from the address indicaied by ihe program counter. 

• Format 

RTN 

@ RTI (ReTurn from Interrupt) 

•Operatio n 

S +I - S 
(S) - PH 

S + I - S 
(S) - · PI. 

The instruction used t0 return from the interrupt service routine to the main routine. 

After execut ing the same procedure as in the RTN instruct ion. then the contents of the 

T register at the ti me o f interrupt are gotte n from the externa l memory stac k tO be 

t ra nsferred to the T register. Flags a rc a lso set to thei r previo us sta tes. 

•Format 
RTI 

•Operation 
S + I - S 
(S) - PH 

S + I - S 

(S) - PL 

S + I - S 
(S)- T 
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2-5. Command list 

54 

List of LH5801 Microprocessor will be ~hown in pages to follow. There arc following nine 

types of commands. 

Single byte command 

( 1) I op code 

Two-byte command 

(2) I i i i 1 1 1 O i I op code 

(3) op code 

Three-byte command 

(4) I 1 I I 1 l 1 0 1 I 
(5) op code 

immediate 

(i) 

op code immediate 

(i) 

immediate H immediate L 

(i) 16 bi ts (j) 

(6) op code ~-a-d-d-re-ss H I address L 

(a) (b) 

Four-byte command 

(7) I 1 1 1 l 1 1 0 1 op code address H 

(a) 

(8) op code address H address L 

(a) (b) 

Five-byte command 

(9) I 1 1 I 1 1 1 0 1 I op code address H 

(a) 
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8- blt CPU command list (1) 

A.rithmetic/logical 

STATUS MACHINE LANGUAGE 
•NC~IC SYMBOLIC OPERATION 

c v H l IE i 1 6 5 ~ ) 2 I 0 I em Cl!l.E COMMENT 

-+ 
AOC R, A t ilt I C- A 0000- j OORt 00 I 0 

I 
6 

• 11!> 114 R R• R 
R• A+ RM+ C- A 1 QR,. 0010 6 

00 x, x.. x 
R A t R + C- A OOR 0 0 I I 7 

0 1 y, Y• y 

•• A f n.• I C •A 1 01000 11 3 13 
I 0 \A u.. u 

I I • • • 
• R A t :: Ri+C •A ro 2 II 

O OR 0 0 I I 

;. o.b A + ~ a,b I C •A 
ro 

17 
I 0 I 0 0 0 l l 

• Address of (• b) 

ADI A.1 A+ , + C •A I 0 I l 0 0 l l 2 7 
15 . ... .. . .. 87 ......... 0 

" I A I lR>.r <R + 1-lRI 0 IR I I I 2 13 
( lhgh o•dor) (I ow order) 

( ti bl,r ( t1,b> I 1' •l ".b 1 1 II 0 I I I 4 19 
1 • (RJ- .. MCO occossM 

FO 
~ (ff)- · ·MC I occ•SS•<I 

:i 11u ,, : ( HI t I ·=<RI 
0 I R I I I 3 17 

: o.b ,, : I a.b• I ' • ;n o,b ) 
ro 

1 111 0 11 11 s 23 

OCA R A + Rl+C-- A\8CDI l 0 R l I 0 0 15 

: R A+- : R1+C-A18CO fO 2 19 

l 0 R l l 0 0 

ADR Rv+ A-Rt. FO 2 11 
16•bal ttg1Sltf 

oper~t.on 
l l R I 0 l 0 

RH I l •RH • if C7 I 0000- I 0 ORt S BC R1 A- R,-C-A 0000 6 

R• A- RH- C-*A 1 OR" 0000 6 

R A- R - C-A 0 0 R 0001 

••• A- u.b - C-A 10 100001 3 13 
FO 

• R A- :: R1-C-A OOROOO I 2 II 

::1 "b A • •·" -c-A 
fO 

10100001 4 I I 

SOI A.< A ' C- A 10110001 2 

ocs IR A 1R1 C .. A HCDI 0 0 R I I 0 0 13 
FO 

# I RI A #1RI c •AIHCDI 0 0 R l I 0 0 2 17 

ANO R A/\lR I •A ---0- 0 0 R l 0 0 I 7 

( o.b ) Al\( a.bl •A 1 0 l0 l 00 I 3 13 
ro 

::c RI Al\ OlRI •A 0 0 R l 0 0 I 2 II 
FD 

~ l 1r.b l ;\ /\ t 1 l l ,b) •A I 0 I 0 l 0 0 I 4 I/ 

l\NI A,1 Al\ t •A 1 0 111 0 01 2 

A·' CR /\ 1 •l HI 0 I R l 0 0 I 2 13 

o.bl,1 a,b /\ 1 • a,b\ lll OlOOI • 19 
FD 

: (R)1 :: R A r •::: RI 0 l R l 00 I 3 17 
f O 

:: ..• ·' :: u..b /\ 1- :: 9.0+ 111 01001 5 23 
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8-bit CPU command list (2) 

STATUS MACHINE LANGUAGE 
MNEMONIC SYMBOLIC OPERATION SYTE C'l'CtE COMM ENT 

C V HZ IE 765432 1 0 

ORA ( Rl AV( R) >A ---0- 0 0 R I 0 1 1 I 7 

( o.h) AV( a,b}-A 1 0 1 0 I 01 1 3 13 
FO 

!H R) AV ~ ( Rl ~A 0 0 R I 0 1 1 2 I I 
FO 

11 ( •.b) AV :t ( o.bl-A 1 0 I 0 1 0 1 1 4 17 

ORI A.i AV i4A I 0 I 1 I 0 1 1 2 7 

( R>. i CRIVi -C Rl 0 I R I 0 1 1 2 13 
/ 

( tJ,b) .i ca.bl v ; - c •. bl I I I 0 I 0 1 1 4 19 
FO 

!I( R).i ~( R)V i- ~C R) 0 I R I 0 1 1 3 17 
FO 

!1 ( 1,,b) .i ~( c1.b> Vi ... li l a.b) l I I 0 I 0 1 1 5 23 

'°" (R) AIB(R) - A ---o 0 0 R 1 1 0 1 1 7 

Co.bl A$ (a.b)-.A l 0 1 0 1 1 0 1 3 13 
FO 

!IC RI AE!l !l (Rl-A 0 0 R 1 1 0 1 2 11 
FO 

II C o.b) AE!l !l ( a.b)-A l 0 I 0 1 1 0 1 4 17 

EAi i A©i- A l 0 I 1 I 1 0 1 2 7 

INC A A I I •A 0000- 1 1 0 1 I 1 0 1 I 5 

RL Rl 11 •flt. 0 I R, 0 0 0 0 I 5 
FO 

RH ~ ... +1-~tl 0 I RH 0 0 0 0 2 9 

R R+ l - •R ----- 0 I R 0 1 00 I 5 

DEC A A- 1- A 0000- I I 0 1 I 1 1 1 I 5 

RL Rt- I - Rt 0 1 RL 0 0 1 0 I 5 
FD 

RH RH- 1- •RH 0 1 RH 0 0 1 0 2 9 

R R- 1- •R ----- 0 I R 0 1 1 0 1 5 

Compare and bit lest 

• CPA RL A- Rt 0000- O O R10 1 10 1 6 

RH A- RM l 0 RH0 1 1 0 I 6 

CR> A-JR) 0 0 R 0 1 1 1 J 7 

(a.bl A-fo.b> l 0 1 0 0 1 1 1 3 13 
FO 

!! (RI A- l :C Rl 0 0 R 0 1 1 1 2 11 
f O 

!I< a.b) A- := ca.bl l 0 1 0 0 1 l 1 4 17 

CPI Rt.i RL- i 0 l R1 I ll 0 2 7 

RH.i RH- i 0 1 RH 1 10 0 2 7 

A.i A- i l 0 1 1 0 1 1 1 2 7 

OIT CR> A/\t i:o .....)z ---0-
;-

00 R I 1 1 I I 7 

( a,b) Al\(a.bl -Z l 0 I 0 I I 1 I 3 13 
FO 

~ I RI Al\ # I Rl - Z 0 0 R I 1 1 1 2 11 
FO 

:t Jo.bl A/\ ~ C a.bl- Z I 0 I 0 1 1 1 1 4 17 

6 11 A.i A/\ 1- Z l 0 1 1 1 1 1 1 2 7 

(R),, CRll\ i - Z 0 1 R 1 1 0 1 2 10 

( a.hl.i Ca.b)/\ i - Z l 1 1 0 1 1 0 1 4 16 
fO 

tt/ Rl.i :! CRl/\ i - Z 0 1 R 1 1 0 1 3 14 
fD 

i:t ( fl,b).i :;: ( t1 ,b.f\ i-t l l 1 1 0 1 1 0 1 5 20 
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8-bit CPU command list (3) 

Load and store 

STATUS MACHINE LANGUAGE 
MNEMONIC SYMBOLIC OPERATION ---~---l 8YT£ Cffi£ COMMENT 

CV H Z IE 7 6 5 4 3 2 1 0 
--+--"--"-------~ 

L.OA Rl - - - 0 - 0 0 Ro 0 1 0 0 I 

( a,b) ( ,J,b) - A 

i: IR) :! (Rl - A 

LOE R (R>- A.R-1-R 

LIN R (R) - A,R+ l-R 

;-Ru 

A,. 

S,i.j 

LOX R 

s s-x 
p 

STA R< 

IR• A- ( RI 

Cu.I» A- ( •.bl 

1::( u,bl A - •;:( o,b) 

SOE R A- •(Rl.R- 1 •R 

SIN R A --< Rl.R+ l •R 

STX R X •R 

S X- •S 

r x- r 

PSH A A-•(Sl.S - 1 ~s 

R R, -< Si .RH -•I S -1), 

S- 2 •S 

10RH 01 0 0 

OOR0101 

I 0 100 1 0 I 
FO 

OOR010 1 
FD 

10I00 101 

O I R0111 

0 I R 0 101 

-- - --- 0 1 R1 1 0 1 0 

O I RH 1 000 

---0- 101 1 01 0 I 

----- 1010 1 0 1 0 
FD 

OOR l OOO 
FD 

0 1 00 1 000 
FD 

0 1 0 1. 1 0 0 0 

----- OORt 1 0 1 0 

OOR. 1 000 

OOR 1 1 1 0 

10 1 0 1 1 1 0 
fO 

0 0 R 1 I 1 0 
FD 

10 1 01110 

OlROOll 

0 1 R 0001 
FD 

0 1 R 1 0 1 0 
FD 

01001 110 
FD 

010111 1 0 
FD 

11 001000 
FD 

lOR I OOO 

FD 
P'OP A ($ 1 1) • A,S 11 •S ---0- 10()0 10 1 0 

A.TT 

TTA 

R 
FD 

(S+ll •RH,( S t 2l - •RL. ----- 0 0 R 1 0 I 0 

s+2- s 
A- l( S TATUSl 

l(STATUSJ •A 

FD 
00000 1 11 0 1 100 

FD 
- - - 0 - I 0 I 0 I 0 1 0 

Block transfer and search 

TIN <x i - <r x+ 1 ~x 
'' Y+..1- Y ----- 1 1 1 10 1 01 

CIN A_,I X.l,X+ l - •:X 0000- 1 1 1 10 1 11 
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16 
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8-bi t CPU command list (4) 

Rotate and shift 

MNEMONIC 

ROL 

ROR 

SHL 

SliR 

DRL 

DRL :: 

ORR :: 

AEX 

CPU control 

All{) 

AM I 

cov 

ATP 

SOP 

RDP 

SYM80UC OPERATION 

Cl£i--LBJJ 
LllJ4Lij}J 

0 -fGIHII 

rn ...-
ME\ Arca 

A l 

MEl Ai-ea 

A 

rn 
~X) 

~(X) 

A-TIMER( l0-17) .O- •T8 

• I •TS 

d1v1der elear 

I " - ·Out1><1t port 
(Clock output) 

1-Disp 

0-Dosp 

SPU l l -PU 

RPU I 0-PU 

srv 1- PV 

RPV 0-PV 

ITA IN-·A 

RIE 0 - IE 
' SIE I - IE 

HLT 

OFF 

NOP 

SEC 1-c 

REC o-c 

STATUS MACHINE LANGUAGE 
l - BYTE Cl'Cll 

CV H Z IE 7 6 5 4 3 2 I 0_l 

0000 

-----

---o-
----0 
----0 

-----

o----
o----

110 1 10)) 

1 1 0 I 0 0 0 l 

1 1 0 I 1 0 0 1 

1 I 0 I 0 I 0 1 

1 I 0 I 0 I I 1 

FD 
1 I 0 I 0 I 1 I 

1 I 0 I 0 0 I I 

FD 
1 l 0 I 0 0 I I 

1 l I I 0 0 0 I 

FD 
I I 0 0 1 1 1 0 

FD 
I I 0 II 1 l 0 

FO 
I 0 0 0 I I I 0 

FO 
I 100 I I 0 0 

FO 
1 10000 0 1 

FO 
1 10000 0 0 

I 1 I 0 0 0 0 I 

I 1 I 0 0 0 I I 

1 0101000 

I 0 I I I 0 0 0 

FO 
1 0 I I I 0 I 0 

FO 
I 0 I 1 I I I 0 

FO 
1 000000 1 

FO 
I 0 I I 0 0 0 I 

FO 
0 1 001 1 00 

001 1 1000 

I 1 I I I 0 11 

I 1 I I I 0 0 I 

8 

9 

6 

9 

12 

2 16 

12 

16 

I I 
6 

2 9 

2 9 

2 8 

2 9 

2 8 

2 8 

I 4 

I 4 

1 • 
I 4 

2 9 

2 8 

2 8 

2 9 

2 8 

I 5 

I • 
I 4 
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8-bit CPU command list (5) 

Jump 

SYMBOLIC OPERATION 
STATUS MACHINE LANGUAGE 

MNEMONIC f- ___, BYH CYClE COMMENT 
CI/HZ IE 1 6 5< 32 1 0 

JMP 1}-" P ----- I 0 I I I 0 I 0 3 12 

.t; = Q'. + ; 

8.CH s = O'. P ·t , - p 1 00 s 1 I I 0 2 8 s = I : - i 

s = t : P- ; - P 9 (Includes one more 

BCS If C=I. P± 1 •P I OOsOOl l 2 3:'10'11 
cycle) 

1/C - o .co1111noo 

BCR 1/C = O,P.t. 1- •P 1 0 0 .• 0 001 2 8 '10.111 83 S2 81 Co11d1bon 

00 0 rte: non c•1ry 
1JC - I , (;()nlm l)E! 0 0 1 C: Cllfl)' 

BVS 1.'V= l. P± r- P 1 0 Os 1 1 I I 2 8 10.111 0 1 0 Kit: non lwul 

0 I 1 H: "'" 1/ V= O. con1moo 
1 00 rtl,: non rero 

BVR 1f V- O. P± t-P 1 -0 0 . 1 1 0 1 2 8 10. ll I 0 I NV. l ttO 

1/ V= 1. con11nve 
I I 0 H'o': non twe1ll(y,.. 

I I 1 v over now 
B<HS 1/ H= l. P ± i-P I 0 Os 0 1 I I 2 8 10111 

1/ H- O.eonhnve -
B·HR 1/ H- O. P ± 1 .p 1 0 0 .• 0 10 1 2 i / la..-11 

if H-1. CO,"'lli1)UC 

BZS 1fZ= l, P ± 1- P I 0 0 s 1 0 I 1 2 a. 10.111 

if Z = O, conrmvc 

BZR if Z-0. P ± i-P 10 0 . 1 001 2 8.110.·11 

if Z = 1 . con1mue 

LOP Ul.i UL- I - UL 1 0 0 0 1 000 2 8 / 11 

if Borrow= O. P- i- •? 

if Sorrow- 1.tonlinue 

Call 
S.JP P, - cs 1.P. - cs -11. ----- 10 1 1 1 1 1 0 3 19 

• Vector address (Q) 
S- 2 -•S, ij-d> 

---0-
YEJ: FF -+q.. 

VEJ p, -C SJ.PH-( S- 1) I 1 - ' - o 1 17 
11 ;0-<a 

S- 2-S) q)-P•J q+ 1)- P, 
vMJ: rr -q,. 

vcs if C= l,( qJ - P,. - <S-1) I 1 0 0 0 0 1 1 2 8121 e (C. 
i-Qt 

(q + 11-P, -< s >.s - 2- s 

VCR if C= O. • 1 1 0 0 000 1 2 8/21 

VHS if H- 1, . 1 I 0 0 0 1 1 1 2 8/ 21 
. -

VHR if H=O. • 1 1 0 0 0 10 1 2 S/21 

vzs ifZ = l, • 1 I 0 0 1 0 1 1 2 8/21 

VZR if Z= O. • 1 1 0 0 1 0 0 1 2 8/21 

VVS if V= I, • I 1 0 0 1 1 1 1 2 8/21 

VM J (ql - P· -<S- 1>. s - 2-s 1 I 0 0 1 10 1 2 20 

(q i 11 -•P< - (Sl 

Return 

RTN CS I l)- PH,(S < 2)-PL, - --- - 1 0 0 1 1 0 1 0 I 11 

s + 2 - s 

RTI (S +I) -PH,(S + 2) 4 PL 00000 100 01 0 1 0 I lf; 

(S + 3J- T,S + 3• ·S 

NOTE: P in above list indicates a succeeding byte. For a command accompanying lhe immediale value. ii 
indicates the byte that follows to the immediate value. 
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LH5801 

MNEMONIC MACHINE LANGUAGE MNEMONIC MACHINE LANGUAGE MNEMONIC MACHINE LANGUAGE 

ADC XL 02 ANI ( ab) E9 a b ; BVR - 90 i 

YL 12 # ( X) FD 49 i BZS + BB ; 

UL 22 # ( Y) FD 59 i - 9B ; 
1-

XH 82 # ( U) FD 69 i BZR + 89 ; 
-

YH 92 # ( ab) FD E9 a b i - 99 ; 

UH A2 AMO FD CE I cDv FD SE 
-

( X) 03 AMI FD OE CIN F7 

(Y) 13 ATP FD CC CPA XL 06 

(U) 23 ATT FD EC YL 16 

(ab) A3 II ,, BCH + 8E i UL 26 
I- --·---, 

II ( X) FD 03 - 9E i XH 86 

ii (Y) FD 13 BCS + 83 ; YH 96 

# (U) FD 23 - 93 ; UH A6 

II ( ob) FD A3 ob BCR + 81 i ( X) 07 

ADI A 83 i - 91 ; ( Y) 17 
1---

( X) 4F i BHS + 87 ; ( U) 27 

(Y) 5F i - 97 i ( ab) A7 ab 
1-- -I 

( U) 6F i BHR 
I-

+ 85 i # ( X) FD 07 

( ab) EF a b i - 95 i # (Y) FO 17 

# ( X) FD 4F i Bii A BF i # ( U) FD 27 

# (Y) FD 5F i ( X) 40 i # ( ab) FD A7 ab 

# ( U) FD 6F i (Y) 50 j CPI A 67 j 

I- -
# ( ob) FD EF a b i ( ll) 60 j XL 4£ j 

AOR x FD CA ( ah) ED ab; YL SE i 

y FD DA # ( X) FD 40 i UL SE i 

u FD EA #( Y) FD 50 i XH 4C i 

AEX Fi #( U) FD 60 i YH SC i -
ANO ( X) 09 # ( ab) FDED o b i UH 6C i 

(Y) 19 BIT ( X) OF OCA ( X) SC 

(UJ 29 ( Y) IF ( Y) 9C 

( ab) A9 ob (U) 2F (U) AC 

# ( X) FD 09 ( ob) AF ab # ( X) FD SC 

# (Y) FD 19 # ( X) FD QF # ( Y) FD 9C 
-

# (U) FD 29 # ( Y) 
r-

FD IF # (U) FD AC 

# (ab) FD A9 ab # ( U) FD 2F ocs ( X) oc 
-

AN! A B9 j # ( ob) FO AF ab ( Y) IC 

( X) 49 ; avs + BF i ( U) 2C 

(Y) 59 i - 9F i # ( X) FD OC 

( U) 69 i BVR + 80 i # ( Y) FD lC 
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MNEMONIC MACHINE LANGUAGE MNEMONIC MACHINE LANGUAGE MNEMONIC MACHINE LANGUAGE 

ocs # (U) FD 2C LDA UL 24 ORA # (Y) FD IB 

DEC A OF XH 84 # (U) FD 2B 
I- r-

XL 42 YH 94 # ( ah) FD AB ah 

YL 52 UH A4 ORI A BB i 

UL 62 ( X) 05 ( X) 48 i 

XH FD 42 ( YJ 15 ( Y) 5B i 
I-

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

UH FD 62 ( oh) A5 ab 
I-

( ab) EB u h i 
--: 

x 46 # ( X) FD 05 # ( X) FD 48 
I- I-

y 56 # (Y) FD 15 # (Y) FD 5B 

u 66 # (U) FD 25 # (U) FD 6B 

ORL (X) D7 ii («bl FD A5 ah :# ( ab) FD EB a h i 

ii ( X) FD D7 LOI A 85 i POP A FD 8A 
-

ORR (X) 03 XL 4A i x FD OA 

!! ( X) FD D3 YL 5A i y FD IA 
---

EAi BO i UL GA i u FD 2A 

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

(Y) 10 YH 58 i x FD 88 
-

(U) 20 UH 68 i y FD 98 

( ah) AO u b s AA i j u FD A8 

jf{ X) FD OD LOE x 47 RDP FD CO 
I- I- - -

# ( Y) FD 10 v 57 REC F9 
+- f-- I-

# (U) FD 20 u 67 RI E FD BE 
-

# ( ab) FD AD ab LDX x 
r 

FD 08 ROL DB 

HLT FD Bl y FD 18 ROR DI 
-- f- r- + -t-

INC /!. OD u FD 28 RPU E3 
- -

XL 40 s FD 48 RPV B8 

YL 50 p FD 58 RTI BA 
t- t-·-

UL 60 UN x 45 RTN 9A 

XH FD 40 y 55 SBC XL 00 

YH FD 50 u 65 YL 10 

UH FD 60 LOP UL 88 i UL 20 
I- -I I- I- -
x 44 NOP 38 XH 80 

I-· 
y 54 OFF FD 4C YH 90 

- t-- -
u 64 ORA ( X) OB UH AO 
- t- 1--

ITA FD BA (Y) 18 ( X) 01 

JMP BA i j (UJ 28 ( Y) 11 

LOA XL 
t-

04 ( ab) AB ab ( U) 21 
---1 

YL 14 # ( Xl FD 08 ( ubl Al a h 
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MNEMONIC MACHINE LANGUAGE MNEMONIC MACHINE LAl«>UAGE MNEMONIC MACHINE LA NGUAGE 

SBC # ( X) FD 01 TTA FD AA 

# (Y) FD 11 vcs C3 i 

# (U) FD 21 VCR Cl i 

# ( ab) FD Al a b VE J co co 
SBI Bl i C2 C2 

SOE x 43 C4 C4 
I-

y 53 CG CG 

u 63 cs C8 
--

SOP FD Cl CA CA 

SEC FB cc cc 

SHL 09 CE CE 

SHR OS DO DO 

SIE FD 81 02 02 

SIN x 41 04 04 

y 51 06 06 

u 61 08 08 

SJP BE i j DA DA 

SPU El DC DC 

SPV AS DE DE 

STA XL OA EO ED 

YL IA E2 E2 

UL 2A E~ E4 

XH 08 E6 £6 

YH 18 EB ES 
. -1 

UH 28 EA EA 

( X) OE EC EC 

(Y) IE Elt EE 

( U) 2E FO FO 

( ab) AE ab F2 F2 
-

# ( X) FD OE F4 F4 

# ( Y) FD I E F6 F6 

# (U) FD 2E VMJ CD ; 

# ( ab) FD AE a o vvs CF ; 

ST X x FD 4A vzs CB i 

y FD 5A VZR C9 ; 

u FD 6A VHR C5 i 

s FD 4E VHS C7 i 

p FD SE 

TIN FS 
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2-6. Electrical characteristics and timings 

Absolute maximum ratings 

Parameter Symbol Limits Unit 
-

Supply voltage Vee - 0.3 to + 7 v 

I nput voltage v~ - 0.3 to + 7 v 

Output voltage V°'n - 0.3 to + 7 v 

Operating temperature Topr Oto + 40 • c 
Storage temperature Tstg - 55 to + 150 • c 

Electrical characteristics 

DC characteristics (Ta= O to 40° C. vcc:Voo~•.5V ± 0.SV) 

Parameter Symbol Min. Typ. Max. Unit 
Test Applicable pins 

conditions 

S upply kc 7 15 mA 3.BOMHz 
current crystal in 
during conf'1ection 
operation 

Supply ..... 4 mA 
current 
during halt 

I nput voltage VITT Vcc· 1.0 v 00- 7. BFI, RESET, HIN, 
WAIT. NMI. Ml . IN0- 7 

v .. OA v 

Output v,,, 2.4 v ioH = 400µ A A00- 15. OPF, BFO, R/W, 
vol tage OD. ME0- 1. P•P. PU, PV. 

V0< 0.4 v io< = 1.6mA <l>OS, HA, DISP, D0- 7 

I nput current liul 1.0 µA lnpul pins other man 

V"" = Vcc 
RESET. BFI 

5.0 µA RESET. BFI 

1.0 µA Input pins other 1han 

v, = o IN0- 7. RESET. BFI 

30 60 µA IN0- 7 

Po ..... e r s ... vitch R-. 300 n VA 
ON resistance 

R,. 300 n VB 

LCD drive ON Rw 3.5 kn Hi- Vee H0- 7 
resistance 

Rw 3.5 kn Hi-- V1o1 

R, 5.0 kO Hi- V.,.. 

Supply ISi 5 µA Vcc = OV 
c urrent Vcc = 5 . 5V 
during 
s tandby 

3-state outpul 11,ol 1.0 µA A00- 15, D0- 7. R/W, 
leakage MEO~ l. OD 
current 
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AC chanteterlstlc:s 

1- --
Parameter Symbol Min. Max. Unrt Test conditions 

Tc 667 c, : 20pF 
t r 150 

4>0$ nS tr : (Vcc X0 . l)V- ( VccX 0 .9) V 
ti 40 

ti: (Vcc X0.9)V- ( VccX0 .1)V 
t ... 220 

to 250 C1 : 20pF 

A00-15 It 80 nS V... : ( Vee XO.S)V 

1---
V°': 0.4V 

c.. : 20pf 
to 26() 

ME0,1 nS Vou : ( VccX 0. S)V 
tr 80 175 

V"' ; 0.4V 
1---

too. 250 
C.. : 20pF 

In 170 
OD nS V,,,, ; (Vee X0.8)V .... 370 

v,._ : 0.4V 

"" 100 

C. : 20pF 
to -30 so 

R/ W nS V,,. : ( Vee X0 .8)V 
It 200 

Y0t: 0 .4V 

to 600 
C, : 20pF 

ti 220 
00-7 nS YOH ; (Vee X0 .8)V 

ls 170 
Va : 0.4V 

I-- '" 100 

c. : 20pr 
to 350 

P4> nS V..,: (Vec X0. 8)V 
ti lOO 

V0t : 0 .4V 
I- --

C1 : 20pF 
ts 190 

IN0-7 nS v .. : (Vcc- 1.0)V 
~. 30 

V• : 0. 4V 

c.. : 20pf 
ls 130 

WAIT nS v .. : (V«-1.0)V 

'" 20 
V, : 0. 4V 

c.. : 20pf 
lo 340 

PU, PV nS Vt>, : (Vee X 0 .8)V 
lo• 50 

y,._ : 0.4V 
I- -

C, : 20pF 
to 310 

OPF nS v,,. : ( VccX 0 .8)V 
If 190 

V.. : 0. 4V 
t-

~ESCT t« 2 ms c..: 20pf 

BFI 
1--

t« 250 nS C, : 20pF 

c, : 20pF 
lo 150 

BFO nS V.., : ( VccX 0 .8) V 
Ir 360 

I_ V°': 0.4V --
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Timing (1 ) 

- - - --- - - - ' 

oo--+~· 

... 

--------:t 

·~--L----1-----1----~'------<--+_/, 
•• - .. 

Timing (2) 

r------ ----------

WAIT - ---+--'! 

h '· 

,, 

,, 
R(St1-----L .. 

sn-----'I .. 
ero•-----1-~ . 

•• 
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LH581 O/LH5811 1/0 PORT CONTROLLER 
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3-1 . Outline 
The LH5810 1.H581 I 1' a single chip CMOS static LSI that fca1urcs 1hc follo,,ing 

functions: 

(I) two pairs of 8-bit bidirectional pon 

(2) one pair of 8-bit ou1pu1 port 

(J) two interrupt r~quesl inputs (one of them pon input) 

(4) one incerrupt request ou1p111 

(5) CPU wai t con trol 

(6) seria l da ta 1ransfcr concro l 

3-2. Functions 

68 

CD Pons PA0"'7 and PB0"-7 can be programmed of thcirda1a now direction in bit unit. 

A lso. it can be acccs,cd as one loca1ion of the memory. as seen from 1hc CPU. 
(j) Laich clock 1'<1> can be direc1ly given from che external source through output ports 

PC0"'7. A lso. it can be accessed as 011e loca1ion of the memory. as seen from chc C P U. 

CD A~ the re a rc 1wo in1errupt rcqucs1 inputs o f IRQ and PB7. in1errupt request can be 

issued 10 1hc CPU at the rising edge of the input when the corresponding bit of the 

MSK register is "I". Pl37 mu~t be in the input mode before u,ing Pll7 for the interrupt 

input. 

©Since there is the CPU ''aitcontrolcircuit. l\\O memo!! enablc,ignalscan be output to 

the memory of slO\\ accc's time. Bc~idc;.. it has t\\O input\ of wait conditions. Up to 8 
\'arieties of access time can be programmed. 

© 11 has the following function~ IO handle seria l da ta tran,fcr. 

A. Serial data transmit 
Serial dala 1 ra nsfer ta kc~ place in a forma t o f a start bit. 8 bi ts of da111. and l wo sto p 

bi1s. Transmiss ion clock is sclec1a blc by means of internal a nd ex te rna l clock selecl 

program. as wdl as the clock 11nc ( I I . I 2. I 128, I 256. I 512. I 1024. I 2048. 

a nd I 4096 of the basic clock). 

B. Serial data receive 

When the sta rt bi1 is rccci\cd in an idle state. the '>crial data follO\\ing to it is 

recei,cd. Afla recei\'ing 1hc data comprised of8 hih. i1 i-. then stored in the internal 

register and the interrupt request flag is set acti\-e. Recci\C clock i~ furnished from 
the external source '' hich become:. the receinng clock by i1~c1r. It must be in 

, ynchroni7ation \1 i1h 1hc ~cria l daia input. 

C. Pulse waveform 

11 is possible to ha ve con1inuous ou1pu1 of pubc wa\'cform. Frequency is 

programmable lo cigh1 kind , o f I I . I 2. I . 128. I 256. I 5 12. I , I 024. I . 2048 , and 

I 4096 of the basic cloc l- . 
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D. Data transfer to the audio cassette tape 
Format of data transferred to the audio cassette tape consists of a start bit, 8 bits of 

data, and two stop bits, wi th the modulation signal generated from the SDO 

output. 

. f sxo Norn1al serial data trans er ~ o ol 

s00 lli~lillLWllillmll ll I I lllll ll I I I I I I I I lllllllllllll 
Audio cassette data transfer 

-7 ~----DATA----~ STOP 
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 

the data l to be FX, the modulation clock to the data 0 to be FY, and audio cassette 

tape data output to be SDO, then the following equation comprises: 

SDO = S XO · FX + SXO · FY 

Whereas, FX and FY can be set independently to 1/ 64, l / 128. 1/ 256, 1/ 512 or 

I/ 1024 of the basic clock by means of programming. 

T he serial transmit clock CLO can be programmed as d iscussed in Item A. 
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3-3. Internal structure 

70 

3-3-1 . Block diagram 
The 1/ 0 po rt controller consists of nine internal registers. wait controller. seria l controller, 

and interrupt co ntroller, and each of inte rna l registers can be accessed as one loca tion of 

the memory as seen from the CPU. 

1/0 port controller system block diagram 

""T 111(1 ,-- - - -- -- -- -- - --

f>llJ- 1 

'1$.Sl-¥$.Sl•OIO 
'fOC - •.S •0.5V 

Pll0 - 1 

3-3-2. · Internal registers 
(!) G register (RSJ~O= 1001) 

GI "::s I G5' aj__G3' GI' Cl ! 00 
~- - 'L -

L::::: i\t- ,,] O 4'- mlernal clock 
1 ._ t>ee1t1erna1 clockr J 
• ln1~NI cloc.k 

Clock derived lrom 
4>0$ 

• &tem•I clock 
Clock oenV(!.d from 
CLO. 

(• ~ ... e,y clock t1ue 1s aete,. 
mmcd by G0- 02 

~ lf Oescdp11on 
1 o 1c~ ou1pu11nti•b1t e<1~ 

I Clocit. ovtp..11 

( • !EffOChve Onl y 1n 1h e 
1titernal cloclc mooe 
O! GJ.::::O. 

C~Ct> 
0 0 
0

1
0 

0 1 
0 1 
I 0 
I 0 

""-' •• 00- 1 

-
G2 (.i 00 Clock rti to 

0 0 0 </>-<- 1 

0 0 I .,.,.z 
~ 1 0 ., .,.128 
0 I 1 <P+256 
I 0 0 <P + 512 

1 0 1 <1>+1024 

!+fr?. 1 1 
" + 20-18 
<1>+4~ 

' --cs 1tPfptecri.;. rge11mo1 lA (atOe\\S 1 ... -ne-) 

ol 2.5! II. St 
1 I 2.St 6.5t 
0 2.51 I 3.St . 
1 2 .St . 2.St 
0 I. St 12.5t 
I 1.5! 7.St 

' 

WAIT 
controt 

. ...... 

. "" 
• OMEO 

1
fll W 

: li'.!4 ... . ,, . ., 
'"' :cs: 

''" ' 

I 1 0 L St 4.St 1: CPU opo1<iun11 

I 1 1 I. St 3.St I trequency 

TI1e G regi~ter can read / write data when register is selected (1001). 
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Q) MSK register 

MSK 

7 6 5 4 3 2 0 

lx lxlx l x l 
Interrupt mask bit for IRQ 

-, 

I 
I 

I '----7 -
Interrupt mask bit for PB? ) 

) Interrupt mask bit for receiver flag RD 
l Interrupt mask bit for transmit1er flag TD 

In terrupt enabled when the bit is ''1". 

The MSK register can readfwrite data when register is selected ( 10 10). 
NOTE: When the contents of the MSK register are read, the contents of CL1. SD1. PB7. and 

IRO are stored in high order digi t positions. 

** !cu iso1lre1i 1Ro lM~KI M~KIMfKIM8KI 
Contents of MSK read 

© IF register 

IF 

7 6 5 4 3 2 1 0 

I x I x I x I x I TD I RD I 1~ I 1~ I 

I I ~ Set at the rising edge of IRQ input. 
l Set at the rising edge of PB7 input. 
l Set upon completion of serial i npu t receive. 

RO is reset when the CPU received data is 
read or the contents of the U register are read. 
Set upon completion ol serial data 
transmission. 
Reset when the CPU load the transferring 
serial data to the L register. 

IFO and IFI can readfwrite data when register is selected ( IOI I). 

RD and TD are dedicated to read only. 
NOTE: During receive of serial data, RD is reset. Term "seria l data receive" means the period 

during which an 8-bit data is in reception, w ith the start bit excluded. 

© ODA register 

ODA 
7 6 5 4 3 2 0 

· 1 

The registe r used t o determine the d irection of the po rt PA. 

i-th bil of the ODA register 

When O PAi is in the input mode. 
When 1 PAi is in the output mode and outputs the contents of OPAi. 

DDA can read/ write when the register is selected ( 1100). 
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0 DOB register 

TI1c register used to determine the direction of the port PB. 

Selection of the input/ output port is the same as in the DOA register. 

DOB can read / write data when the register is selected ( 1101). 

© OPA register 

OPA 

7 6 5 4 3 2 0 

I 

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

In the case of output. DDAi must be set to " I» (output mode) and the register must be 

selected (1110) , then the data on the bus line is loaded intoOPAi. to be output on PAi. 

In the case of input, DD Ai must be set to "O" (input mode) which prohibits output from 

OP Ai. then the contents of PAi are Headed into OP Ai and the data is sent on the bus 

line. 

0 OPB register 

The OPB register is the buffer for input and output of da ta to the pon PB. 

It has the same function as the OPA register. 

OPB can read / write data when the ·register is selected (1111). 

© 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 register at the falling edge 

of the external input clock P<t> . 

© F register 

The F register can read/ write data when the register is selected (01 11). 

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

clock of FY. 

X _] F6 _] F5 _] F4j F3 J F2 _] Fl _] FO_i 

1 i Determines the modulation clock rate o f FX. J 
{ Determines the modulation cloc k rate o f FY . J 

Clock rate 

0 0 0 <P + 64 

0 0 1 <P + 128 
Change of SDO outpu t mode 0 1 0 <P + 256 

0 J Normal serial data transfer 0 1 1 4> + 512 

1 J Modulated serial data transfer 1 0 0 <I>+ 1024 
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3-3-3. Pin description 
(•): See Pad layout and structure in 3-5-2. 

No. Signal Function No. Signal Function 
name name 

1 PAl Port in put/ output 31 RS2 Register select input 

2 PA2 Port 1npul/outpul 32 RS3 Register select input 

3 PA3 Port 1npuVoutpu1 33 R/ W Read/ write input 

4 PA4 Port inpuVoutput 34 MEO Mernory enable input 

5 PA5 Port input/output 35 MEI Mernory enable input 

6 PA6 Porl input/output 36 WO V·/a1t condition input 

7 PA7 Port inpul/oulput 37 Vo/1 VVait condition input 

8 GNO Po\'1er source 38 GND Power source 

9 PBO Pon inpul/outpu1 39 VCC Power source 

10 P81 Por1 input/ output 40 DMEO tv1emory enable ou tput 

1 1 PB2 Port inpuVoutpul 41 OMEI Memory enable output 

12 PB3 Port inpuVoutpul 42 WAIT Wai l output 

13 P84 Port inpuVou1pu1 43 INT Interrupt outpul 

14 PBS Port inpuVoutput 44 RESET Initia lize out put 

15 PB6 Port inpuVoulput 45 IRQ Interrupt inpul 

16 P87 Po rt inpuVoulput. Interrupt input 46 ~OS Basic clock input 

17 P4> Port PC latch clock 47 cu Serial receive clock input 

18 PCO Pon output 48 SDl Serial rec()ive 1npu1 

19 PCl Pon outpu1 49 LC Nol used 

20 PC2 Pon output so CLO Serial rec/ 1rn clock input1ou 1put 

2\ PC3 POr'I Output 51 SDO Serial rec/ trn input/output 

22 PC4 Port output 52 DO Oa\a bus input/output 

23 PCS Port ou tput 53 0 1 Da1a bus input/output 

24 PC6 Port ou tput 54 0 2 Oala bus input/ output 

25 PC7 Port output 55 03 Data bus inpu1/ou1put 

26 cso Chip select input 56 D4 Data bus input/ outpu1 

27 CS t Chip select input 57 05 Data bus inpu t/output 

28 CS2 Ch ip select input 58 06 Data bus input/output 

29 RSO Register select input 59 07 Data bus input/outpu t 

30 RS l Register select input 60 PAO Port input/ output 
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3-4. Functions 

3-4-1. Operation 
1/0 port controller operation 
CS2 CS1 cso RSJ RS2 RS1 RSO R/W Operation 

0 1 0 0 0 Resets the divider internally contained in the 1/ 0 
port chip. 

0 1 0 1 1 Reads the contents of the U register and sends 
1hern on the data bus. At the samo time. the 
receive flag RO is reset. 

0 1 1 0 0 The contents of the data bus are converted into a 
serial data signal of s1art/ data/stop structure. At 
the same time. the transmit flag TD is rese1. 

0 1 1 0 t 1 1 0 The contents of the da ta bus are stored in IM F 
register. 

0 The contents of the data bus are stored in the 
OPC register. 

I 0 0 0 
1 The contents of the OPC register are sent on the 

data bus. 

0 The contents of the data bus are stored in the G 

1 0 0 
register. 

1 
1 The conten ts of the G register are sent on the 

data bus. 

0 The contents of the data bus are stored in the 

1 0 1 
MSK register. 

0 
t The contents of the MSK register are sent on 1hc 

data bus. 

0 The contents of the data bus are stored in the IF 

1 0 1 
register. 

1 
I The contents of the IF register are sent on the data 

bus. 

0 The contents of the data bus are stored in the 
DOA register. 

1 1 0 0 
1 The contents of the DOA register are sent or> the 

data bus. 

0 The contents of the data bus are stored in the 

1 1 0 
DOB register. 

I 
I The contents of the DDB register a1e sent on the 

data bus. 

0 The conten ts of the data bus a1e stored in tile 

1 1 1 0 
OPA register. 

1 The contents o f the PAi a re sent on the data bus. 

0 The contents of the da ta bus are stored in the 
OPB register. 

1 ., 1 1 
1 The con tents of the PBi are sent on the data bus. 
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3-4-2. Wait control 
0 Function 

Wait is a function applied in accessing a slow act ion memory. It makes the CPU 

operation temporarily halted until a complete access is done to the slow 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 inputs WO and WI. WO is 
the wait condition input which is applied to place wait to the memory area controlled 
by MEO. while W I is the wait condition for the memory area controlled by ME I. 
When the wai t condition is established. that is. when "WO· ME(}l-W I· ME 1= 1" is met, 

the WAIT signal is issued to the CPU. As the wait control counter is provided 
internally. it releases WAIT to the CPU when it is counted to the value set by the 
program. then the CPU proceeds to execute a next machine cycle. 

AD 

MEO 

WO \_ 

WAIT 

"---rncremenlS couotcr---'=> WAIT re le~sed 

DMEO 

~-(P-;.---- tA---_,, 

Since a slow access memory usually consists of dynamic logic. it needs a precharge time 

(tr). Thus. the 1/ 0 port controller issues the memory enal:>lc signals DM EO and 
DMEI to the dynamic memory. including the precharge time. DMEO is for MEO 

and DME I is for ME I. 
When the CPU accesses the 1/ 0 port controller, the signal WAIT is issued without 
the wait cond ition in· WO and WI. 

® Wait time 
Wait time can l:>e programmed by means of bit positions of G5. 6 and 7 of the G 

register. Relation of GS. 6.7 with tA and tr refer to page 70. 
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Q) Wait time of 1/ 0 port controller itself 

When the CPU accesses the If O port controller. wait of a single CPU machine cycle is 

automatica lly applied. 

If the WO and W I is in the wait sta te when the CPU accessed the 1/ 0 pon control ler. 

wait ends in one cycle. 
NOTE: When there is no wait cond ition in WO and W1. the same waveform as MEO and ME1 

are sent on DMEO and DME1. 

I ' 
t<-- t~ 

•os 

AO-! 1 

MEO/I 

OM€0/I 

' ' ' ' 
' 
' ..... ; .... 

, tAI> 

' 

' ' ~: . .... 
' 

on 

' ' ' ' 
o I 

' ' ' ' 
' ' ~· ,.._ tS 

' ' ' '' ' ' ' ' 
oo~-+-~--;...+--C:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::•:•==> 

I I 1 I 

:-<E- tP ~·-, ------ IA------,"', 
o I 

~---~~~,__ __________ __..., , .. 
Aetu.11 

tP' and tA' for actual ROM is as follows: 
tP' = ! AP + l P + ID 

IA' = !A - 10 - IS 

ts = 200nS 
Since IAP and t D d iffer depend ing on the periphera l circuit configurat ion. they should 

be computed on the basis of load capacitance. 

3-4-3. Serial data input 
SD I is a seria l data transfer input and CLI serial data transfer clock. 

The 1{ 0 pon controller reads the 

input data at the rising edge of CLI . 
Serial data goes into the receiving 

mode when it changes from an idle 

state (SD I= I) 10 low· state and reads 

data from a next clock. 

SDI ==x __ ~X..__ _ __,X'---

cu 

When the 8-bit data is received. it sets the receive and nag RD active. If the mask bit is on a t 

this point , interrupt request is issued to the CPU. RD will be reset upon reading the 8-bit 

data . 

RD will be reset in a course of seria l data receiving. which is the period that the 8-bit data is 

being received , without includ ing the Stan bit. 
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cu 

SDI 

RD 

3-4-4. Reset 

0 234 5 67 

In serial 
receive 

t Reset as it went 
into serial data 
receive. 

Reset as the 
CPU read the 
serial data. 

When the RESET li ne is kept in ~ 1 ~ at least for three 4>0S clock cycles. it causes internal 

reset. by which all internal registers are cleared to "O" and ports PA and PB go into the 
input mode. TI1e divider. however. will not be reset. 
Terminal sta tes after the res<::t are as shown in Table below. 

Pin name In/ Out State after reset 

00- 07 In/ Out High impedance 

PAO- PA? .. .. 
PBO- PB7 .. .. 

PCO-PC7 
-1-

Out Low level 

WAIT 
.. 

(NOTE) 

OMEO .. " 

OME1 
.. " 

INT " Low level 

soo In/ Out High leve l 

CLO " Low level 

NOTE: WAIT, OMEO. and OME1 are output dependen t of WO. MEO. W l , and ME1 and do not 
have any connection with reset. 
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3-5. Specification 

78 

3-5-1. 1/0 port controller input/output circuits 
0 Input 

Vee 

Applicable terminals ; RESET, Pl/J. R/ W, RS0- · 3. CSO. CS l. CS2. MEO. ME7, 

WO. Wl , Cll. SDl . </JOS . IRQ 

® Input/output 

Vee 

,-- 1--------+-- - Outpul high ifn~anec 

Output 
sian.al 

control srgnal 

Applicable terminals ; PA0~7. PB0-·7, D0-·7, SDO, CLO 

CD Output 

Vee 

Applicable terminals : WAIT. DMEO. (JMEl 

© Output 

Vee 

Applicable terminal : INT 
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3-5-2. Pad layout and structure 

>- ;;; C> w .... w 0 0 ~ N 

°' 
.,, < ;;; ..., .... ::. :E } z ~ 

._, 
"' V) 

"' 
._, 

l!: ii: 0 0 "' ;;: ::!: ~ a: a: 0: - 0:: 

40S 45 40 35 30 

Cll 

SDI 

LC 

CLO so 
soo 25 

DO LH58 l 0 at Ll-6811 

01 [TOP VIEW) 

D2 

03 55 
D4 

C>5 
20 

06 

07 

PAO 5 10 15 

;c ~ ~ " ~ "' ... 0 0 iii SI .., 't[, "' ~ "' "" < z C!l "' m a. a. a. .. .. Q. Q. "' a. a. .. a. a. Q. Q. 

3-5-3. Electrical characteristics 
CD Absolute maximum ratings 

[- Parameter Symbol Limits 

r lnpul apply voltage r 1) v .. O 3 to 6.5 

lnpul apply voltage ("2) v.., 0.3 10 Vee -r0.3 

Operating temperature Topr 5 lo +55 

S torage temperature Tslg - SS to + 1SO 

· 1. App licable 10 Vee and wi th respect to GND. 
'2: Applicable to o ther thUn Vee. GND. and with respect to GND. 

0 Operating condition 

Parameter Symbol Limits 

Supply voltage Vee 4 0 10 5.0 
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RSI 

RSO 
CS2 

CS I 

cso 
PC7 

PC6 

PCS 

PC4 

PC3 

PC2 

PCl 

PCO 

P4> 

P87 

Unit 

v 
v 
•c 
•c 

-

Unit 

v 
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<D Electrical characteristics 
@ - 1 - DC characteristics r.--5-551: 

Vcc-4.o-5.0Y 

I u-;:-T ------Limits 
Parameter Symbol 

Min Typ Max 
Test co ndilion Note 

r-
1-- v. 0 0.8 v 

Input voltage 
~ .. 2. 4 Vee v 

I- -1 
v .. , 0.4 v lao=l.6 

Output vollage 1 
2.4 1 ..... 0 .4 v ... , v 

mA 
mA 

2 

~utput voltage 2 v ... ._i .s v 1,,..- 1.s 
Outpu1 leakage curren1 11,.1 1.0 µA 

mA 3 
4 

Input current l lul 1.0 µA v~=ov or Vee 5 --
Normal power lee a 0.4 0.9 mA iros- 2 MHz 6 

dissipation lecb 5 µA <POS~ L__ ov 7 

NOTES: For Note number. refer to the list below 

Nott --r 

t 

I-
2 

3 

~ 
5 

6 

7 

Applicable terminals 

PA0-7. PB0- 7. 00- 7. RIW. RS0- 3. CSO. CS1 . CS2. MEO. MEI , WO, W1. $01. 
CL1 . 4lOS. SOO. CLO. IRO. RESET. 

PA0- 7. PB0- 7, PC0- 7. 00- 7. OMEO, OME1, WAIT. CLO. INT ----- -
PA0- 7. CLO, SOO. 

A ll input terminals. ---------
All output terminals. 

The term .. normal" applies to lhe reset state that the 110 p ori controller is not 
the <l> OS pin. The 
pt CS2. 

selected and the 2MHz clock should be supplied through 
following input terminals should be connected to OV exce 

PA0-7, PB0- 7, 00- 7. CSO, CS1 , CS2= Vcc, R/W, RS0- 3, P4l, MEO, ME1. 
WO. W1. CLI. S01 , IRO. 

Applied to the slate lhat no clock is supplied to the 4105 t crminal in the normal 
condition. J 

Do not sell this PDF !!! 



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

<D - 2 - AC characteristics 

(Ta=- 5 to 55° C. V<:<=4.0 to 5.0V) 

Limits 
Parameter Symbol Unit Test condition 

Min Typ Max 

CSO. C$1, CS2, t~ 230 ns 
RS0~3 

ti 80 ns 

M EO, ME1 to 240 ns 

tr 80 175 ns 

t ... 250 ns 
WAIT 1., 150 ns C,= 50pF 

lwr 50 200 ns 

D0~7 (input to 500 ns 
mode) tr 130 ns 

lzo 100 ns V""= 0.8Vcc 

t,, 300 ns 

00~7 (ou tput ts 200 ns 
mode) tr 50 ns 

i.. 150 ns 

'" 100 ns 

R/W to - 30 50 ns Voo,= 0.8Vcc 

Ir 150 ns 

~OS t<e 500 ns 

I, 150 ns 0.1- 0.9 Vcc 

tr 40 ns 0.9- 0.1 Vcc 

PA0~7. PB0- 7 ,,. 1 /JS C,=100pF 
(o utput mode} 

PC0- 7 (register lo• 1 µs C,= l OOpF 
selec!2_ 
P!!> to 350 ns Vo.-0.8Vcc 

tr 100 ns 
PC0- 7 (P!I> .... 1 µs c ,- 100pF 
latch) 
SDO (input ts 100 ns 
mode) 

t. 50 ns 
SD1 

SDO (ou tput lo 100 ns C, = 100pF 
mode) 

D MEO lo 120 ns Ct= 50pF 

D ME1 Ir 120 ns 

SDO " 200 ns C,= 100pF 

CLO ,, 100 ns 0.1 - 0.9Vcc 

C,= 50pF 

t. 100 ns 0.9- 0.1 Vee 

c,= 50pF 

<*l: Unless otherwise specified, the criterion shall be VCH = 2.0V. Vo.= 0.4V 
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PC-1500 hardware description 
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4-1. PC-1500 system configuration 

86 

4-1-1 . Outline 
Around the PC- 1500 Pocket Computer. the PC-1500 system can be configured with a 
variety of peripherals. which include the CE-1 50 Color Graphic Prin ter. CE- 151 4KB 
Memory Module. CE-152 Cassette Tape Recorder. CE-153 Software Board. CE-1 54 
System Carrying Case. CE-155 8KB Memory Module, CE-158 Serial and Parallel 
Interface. and CE-159 Program Module. 
(!) PC-1500 Pocket Computer 

It is a pocket computer that featu res high speed processing with the CMOS 8-bit 
microprocessor in use, and it has memories of 16KB ROM and 3.5KB RAM on 
standard. It also permits expansion by the use of options. 
Four pieces of Type AA dry batteries are used for its power source and the 7X 156 dot 
LCD is used for the display. 

<D CE-150 Color Graphic Printer 
It is a ball-point pen type four color printing X-Y plotter. It has 8KB ROM for the 
memory and is driven by five pieces of Type AA Ni-Cd batteries. It also has the casselte 
interface built in the uni t. 

(!) CE-151 4KB Memory Module 
It is a 4KB option memory unit in which two chips of 2KR RAM are contained. 

© CE-152 Cassette Tape Recorder 
It is a cassette tape recorder dedicated for use wi th the PC-1500 system. It is driven hy 
fo ur pieces of Type AA dry ba11eries. 

CD CE-153 Software Board 
It has 140 keys arranged on the keyboard and each key assignment is defined by means 
of programming. As it does not have power supply by itself. it is supplied from the PC-
1500. 

© CE-154 System Carrying Case 
The carrying case exclusively designed for carrying of the PC-1500. CE-150. CE-152. 
CE-153 

(j) CE-155 SKB Memory Module 
It is an 8KB option memory unit in which fo ur chips of 2KB RAM arc conta ined. 

© CE-158 Serial and Parallel Interface 
It has the RS-232C serial interface and the Centronics parallel interface with the built
in I 6KB ROM. It is driven by fou r pieces of Type /\/\ Ni-Cd batteries. It will he 
possible to interface with a normal 'type printer. computer. instrument. etc. 

(9) CE-159 Program Module 
It is a detachable memory module that consists of four chips of2KB RAM. of which 
area can be part ially or entirely used fort he read only area. The contents of the memory 
can be retained by means of the internal lithium battery even ifi t was detached from the 
PC-1500. 
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4-1-2. Block diagram 

., Sot1wv1c So<lrd 
CE- 153 

AS·232C 
& Parallel 
1n:e11ace 

8K8 
Memory~ 

~~~lu~~ h 

CE- 158 

IT:.=::=====T~T======~lJ 
~ ·~ o• 

COIOi G raphic P11ntc:1 

CE-150 

4-1-3. Power supplies 

CE-153 
Casseae 1.-AJ L Ope1l'ltin9 f'.r- Sys;em 

Tape Recorder Program Tap&c 
CE· 152 

(PC-1500, CE-150, CE-158, CE-159) 
CD PC- 1500 and its peripheral units (CE-1 50, CE-158, CE-159) are d ri ven independently 

by dry battery. Ni-Cd battery, or lithium battery. 
When the PC- 1500 is connected with peripheral. KAM, ROM, 1/ 0 PC. C MT l/ F, 

and UART arc driven by VCC or VGG suppl ied from the PC-1500. 

CD When the Ni-Cd baucry of the CE-150 is charged capable to drive the PC-1500. power 

is supplied from the CE- 150 to the PC- 1500 and therefore the battery of the PC-1500 

d oes no t consume. In addition, it drives the driver of the printer and remote control 

relays. 
CD The Ni-Cd battery o f the CE- 158 drives the driver and receiver of the RS-232C serial 

interface and the Centronics paral lel interface. 

0 When the CE- 159 is in connection with the PC- 1500, it is operated by VGG of the P C-

1500, and its memory contents can be reta ined by the interna l lithium battery when 

d isconnected fro m the PC- 1500. 
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PC-1500 

{::(:1r----r------t·~~,, _ ___ _ __ •_5"'3l_'f()----,-.vl~ 
ISS98 

RCG!AJ.fOA 

-=-suMJ 
~ X• VGG 

N 

---~k---otr 

~ 
VGC --~---------;,----

- -- - -1 - - - - - - • - - -- ---r - - - - - -

vcc _J 
' 

VDD ___J 

' ' 

NOTE: VGG is always output. 
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4-2. PC-1500 

4-2-1 . Outline 
(i) CPU 

The LH5801 CMOS 8-bit Microprocessor is used. As it is operated by the clock 
freq uency 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 tha t VCC is 

supplied from BFO. 

!NO~ JN? ... . . . Input pon for other than the @] key. 

DO~D7 .. .... . . Bidirectional data bus which is used to write and read data to / from 

the externa l memory. 

DO: LSR 

07: MSB 
ADON AD 15 . . . . Address bus. 

ADO: LSB 

AD l5: MSB 

X LO. XL I . . .... External crystal connection terrni nab. thro ugh which the 2.6MHz 

crystal is connected. 

CD 1/ 0 PC 

XLO: Input 

XLI : Output 

Either LH58 I 0 or LH58 I I is used The same chip is used fo r I/ 0 of C E- 150. CE- 153, 

and C E- 158. 

PAOcvPA7 . ... . Key strobe o utput 

PB? . . . . . . . . . . . @] key input 

AD0~3, AD l2~ 1 3, D~E I 

.... . . Address of 1/ 0 pon is set. within FOOOH to FOOFH oft he ME I a rea. 

(i) Timer IC 
µPD 1990AC is used and connected with the 32.768kH7. crystal. 

© Chip select decoder 
It consists of two chips of TC40H I 39F 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 .and chip 2 with chip 4. 

Select signal is commonly used by chip I and chip 3 o r chip 2 a nd chip 4. Data bus is 

therefore divided into D0- 0 3 and 04- 07 in order I(> handle compatible with the 8-

bit RAM . 

Address is wi thin 7600H to 77FFH of the MEO area and is used for the fixed va ria ble 

a rea. in addition l o ·the d isplay buffer. 

© System ROM 
It is the PC- 1500 system program residing ROM for which the 8-bit X 16K SC61328F 

is used. Address is within COOOH to FFFFH of the MEO area. 

(j) System RAM 
Because the 4-bit X I K bytes T C55 I 4 is used in a pair, the data bus is d ivided into two of 

00~03 and 04~ 07 and the select signal S7 is commonly shared so as 10 be 
compatible with the 8-bit RA M. 

Address is within 7800H to 7BFFH of the MEO area which is used fo r the system 

memory area and for the fixed va riable a rea. 

Do not sell this PDF !!! 
89 



90 

All and more about Sharp PC-1 500 at http:/lwww.PC-1500.info 

® User RAM 
It is the user RA M fo r which 8-bit X 2K B H M6 1 I 6 is used. Address selected by SO is 

within 4000H to 47FFH. 

® 40-pin connector 
It is the connector used for the connection of one of optional memo ry mod ules and 

program module, on which provided signa l termina ls for address bus. data bu~. and 

chip select. 

@ 60-pin connector 
It is the connector used for the connection o f optional printer a nd interface. o n which 

provided signal terrn inab o f address bus and data bus for the control of peripherals. 

@ LCD 
T he 7 X 156 dot LF8082G E rnulti-<l is play is used. 

4-2-2. Block diagram 
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4-2-3. Chip select circuit 

CPU 

AOl l 
I 

AOIS 

110 PC 

OMEO 
0\1[0 

MEO MEO 

Vet. 

SO To RAM3(1C5517AF) 

SI 

S2 
To Module Un I 

To 110 Pert 

To Display chip 1, 3 

'---- - - ---• To RAM I. 21TC5514P) 

'--------------~.--P To 1/0 PCRT ("1<5811) 

To ROW CS613128f' 

- - - ------- - ------ to Mod"' I~ Ur'llt 

L.---------- - - ------ • To Modul. Ont 

ICAttfl Jiil IM""'°' llDIC:< 

• "'I 
" I 

Srt f Cl • Yi 

Y) 

c 

I,. _ N ' 
""'" ~1 rur 

[HA8t[ ~HIC1 

01 02• ""' • • c "' 0 .., n " " 
,. 

l • • • • • H H H " " " H 

• " • • • • " " " ::t+ j..." H 

• • " • : ~: " .. " " " .. l l l l " " .!' " " " H l l " l l H I H H " " " Y4 " l l l • I • • l H " H " 

rJ 

" " .. 
" H 

H 

{~ "' lNA.8L( 

H l l .. • l ~ H H I H H : I+ H I l l l ~ :;... 1-S H H l H 

Ct 

TC40Hll9 (U(Ull 

~ CUCU11 

H l I H l H H • H H H I " H .. H I l l H H H • H • H .. I H 

H l l H H H • " ~ H • H H H I 

n •:Ooo=f c..-.. 

Truth table 

INPUT 

ENABLE SElECT 
OUTPUT 

G A 0 
-- ~ 

YO ~- Y2 -'--Y_3_, 
H !?! ~ 

'----'---
H H H H 

l L L L H H H 

L II L H L H H 

l L H H H L H 

L__,_H _ _,__H _ _,__H _ _,__H _ _,__H _ _,__L_ 
-:.i' = lrrelevant 
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• 1Y0~1Y3 is selected by the decoder IC (TC40H139F) when the gate srignal 
input BFO (1G) is low. 

YO . . . . .. With low sta te of AD 14 a nd AD 15. the YO o utput goes low so as to select the 

( I YO) user memory area of the module un it. (Address assignment of 
OOOQH~· 3FFFH) 

YI . . . . . . Wi th high state of AD l4 and low sta te of AD 15, the Y I output goes low so as 

(TYi) to select the gate (G2A) of the IC (TC40H I 38F). (Address assignme nt of 
4000H~7FFFH) 

Y2 .. . . . . With low state of .AD 14and high state of AD 15, the Y2 output goes low so as 

( I Y2) to select the opt ional ROM area of the module uni t. (Address assignmenl of 
8000H~BFFFH) 

Y3 .... .. With high state of AD l4 a nd AD 15. the Y3 o utput goes low so as to selec1 

(IY3) the system program ROM (SC6 1328F) a nd the 1/ 0 port (LH58 1 I or 

LH5810). (Address assignment of COOOH~FFFFH) 

• so~s7 is selected by the decoder· IC (TC40H138F) when the gate signal input 
MEO (G1) is high, Y1 (G2A) low, and G2B is low (normally low). 
SO . .. . .. With all of AD I I. ADl2 a nd ADl3 in low state, the SO output goes low so as 

(YO) to select the user RAM (HM6 I 16). (Address assignment of 4000H~47FFH) 

S I ...... With high state of ADI I and low sta te of AD l2 and AD l3. the SI output 

(YT) goes low so as to select the optiona l user RAM a rea. (Address assignme nt of 
4800H~4FFFH) 

S2 . . . . .. With low sta te of ADI I and ADl3 and high state of AD 12, the S2 output 

(Y2) goes low so as to select the o ptional user RAM area . (Address assignme nt of 
5000H~57FFH) 

S3 . . ... . With low state of AD 11 and AD 12 and high state of AD 13, the S3 output 

(Y3) goes low so as to select the user RAM area. (Address assignment of 

5800H~SFFFH) 

S4 .. .. . . With high state of ADI I a nd AD l3 and low stale of ADl2. the S4 output 

(Y4) goes low so as to select the user RAM area . (Address assignme nt (lf 
6000H~67FFH) 

S5 ... . .. D(l nm use. 

S6 . . ... . With low state of AD I I and high stale of ADl2 and ADl3. the S6 output 

(Y6) g(les low so as to receive on the I/ 0 port the data from the displa y chip RA M 

or interrupt input from the option. (Address assignmenl of7CX)()H~77FFH) 

S7 .... . . With all of AD I I, AD 12. a nd AD 13 in h igh sta le. the S7 output goes low so 

(Y7) as 10 select the syslem RAM (TC55 14) (Address assignme nt of 
7800H~7FFFH) 

• 2Y2, 2Y3 is selected by the decoder IC (TC40H139) when the 2G gate becomes 
effective after the selection (low state) of the TC40H138F output SG (YG). 
V2 . .. ... With low state of AD8 and high state of DM EO. the 2Y2 o utpul goes low and 

(2Y2) makes the NANO gate output V2 high so as to select display chip I and 
3.(Address assignment (lf 7600H ~76FFH) 

V3 ...... With high state of AD8 and DM EO. 1he 2Y3 output goes low and makes the 

(2Y3) NANO gate outpul V3 high so as to select d is play chip 2 and 4. (Ad'dress 

assignment of 7700H~77FFH) 
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Chip select signal 

OOOOH 

YO 
OPTIONAL USER MEMORY 

( I YO) 

3FFFH 

so 4000H 
STANDARD USER MEMORY 

(YO) 47FFH 

Sl 4800H 

(Yl) 4FFFH 

S2 SOOOH 

(Y2) 57FFH 
I-· 

S3 5800H 

(VJ} 
OPTIONAL USER MEMORY 

SFFFH 

S4 6000H 

(Y4°) 67FFH 
Yl 

<m> 
SS 6800H 

(YS} 6FFFH 

7000H 

INHIBITED 

75FFH 
S6 

(Y6) 
V2 7600H 

(2Y2) 76FFH 

V3 7700H STANDARD USER AND 

(2Y2) 77FFH SYSTEM MEMORY 

S7 7800H 

<m 7FFFH INHIBITED 

8000H CE- 150 
SYSTEM PROGRAM. 1/0 PORT 

CE- 153 
Y2 1/0 PORT 

( I Y2) CE- 158 
SYSTEM PROGRAM 

SFFFH 

COOOH PC- 1500 
SYSTEM PROGRAM 
1/0 PORT 

CE- 158 

Y3 1/0 PORT 

UART 
(1Y3) 

FFFFH 
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4-2-4. PC-1500 system memory map 
CD In the MEO area is contained such as the system program and user RAM area and the 

ME I is used for such as 1/ 0 port . 

Memory bank is assigned by PY and PV for the MEO area of8000H thru BFFFH, and 

PU and PU are used to assign the PVareaof8000H thru 9FFFH . Address OOOOH thru 

7FFFH is used for the user area and 8000 H thru FFFFH for the system area. 

The system area is used by the mnemonic programming system by which the CPU , If 0 
PC, etc. are controlled, and the user area is used to store the program written in 

BASIC, mnemonic programming language, and data. 

With the PC- 1500, MEO memory area4000H thru 47FF H and 7600H thru 7BFFH a re 

used for the user memory and COOOH thru FFFFH for the system program. 

When the CE-150 or CE-158 is connected, the system program, 1{0 port , and RAM 
a rc arranged as shown in the next page. 

0 Upon power on to the PC-1 500, init ialization starts for peripheral units according to 

the system program residing in the system a rea. and the user area ROM and RAM a re 

checked, then it becomes ready for a key entry. 
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MEMORY MAP l 

- roJQHI 
C E-160 

2000H 

CE - 159 (ROM/ RAM) 8KB 

< w 
3800H I -;;: 

er 4000H ST MDARD USER "'f MOAY (RAM) 21<8 w 

"' ;;;, 4800H CE- 151 (RAM) 4KB 

5800H 
NOT USED 

6800H 

NOT USED 

16118 

< w 
a: 
<( 

CE- 150 AOOOll I 
SYSTEM PR(X;RAM 

(ROM) 
SKB 

NOT USED 

;i; 
w 
I-

"' >-

"' 

COOOH 

FFFFH _ _,___ 

f'C- 1500 

SYSTEM PROGRAM 

(ROM) 

16KB 

• PV --

- MEO 

NOT USED 

NOT USED 

• ~H NOT US £0 03FFH 
~ .. ....... y~~ DCOOH 

DFFFH 
NOT USED --

MEI--- .. 

• Area reserved for option will become unused. in case the respective option is not 
connected. 

• Refer to "Memory map II and Ill" for 
• PV and PU are bank selec t signals. 
• Shadowed area can not be used. 
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M EMORY MAP U 
MEMORY MAP when the CE-155 is used. ( 

Note: For MEMORY MAP when) 
the CE-161 is used.refer 
to page 160. 

3000H 

3800H 

4DOOH 

4800H 

5FFFH 

6800H 

Ct 155 ( RAM) 2KB 

Sl ANDARO USER ~EM()RY fRAM) ZKB 

CE- 155 

( RAM) 6KB 

NOT USED 
~---- -----

ME O 

f 1 •· 8KB IN TOTAL 

_I 

M EMORY MAP ID 

DOOOH 
OOIOH 

0200H 
020<H 

03fftt 

MU I --· I 
• M EM ORY MAP JV STANDARD USER & SYSTEM MEMORY (RAM) 1.5KB 

7600H-76FFH 7700H-77FFH 
HGH 

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

4 
6 DISPLAY E F 
8 BUFFER $$ 
A 

c 
E • 

7800H- 78FFH 
HI H 

GH I J 
$$ $$ 

• I 

K L 
$$ 

MN 

$ $ 

I 

0 
$ 

-
0 1 2 3 4 5 6 7 8 9 A B C D E F IOWI 
l 1 ,,.,.. 
8 STACK 

A 

c 
~ 

SYSTEM 

MEMORY 

ABCD 
$$$$ 

_]Lill 

2 
4 
6 
8 
A 

c 
E 

DISPLAY 

BUFFER 

5 6 7 8 9 A B C 0 E F 

,J,s;uv xn 
$$$$$$$$$$$ 

7900H- 79FFH 

~ 0 1 2 3 4 5 6 I 8 9 A 
w 
0 

Ac F cl, IK Mo a s~C 2 
4 

·+ I 6 

8 
A 

A C DEF 

:w,1, .... 
I 

---!_j 1.t[WOR• 

C B D F H J L N P A T V X ZLJ 

E I I .• I I I . I I 

Do not sell this PDF !!! 



All and more about Sha rp PC-1500 a t http:/lwww.PC-1500.info 

7 AOOH-7 AFFH 7BOOH-7BFFH - -~ 0 l 2 3 4 5 6 7 8 9 A B C D E F ~ 0 1 2 3 4 5 6 7 8 9 A B C D E F 
!-"': - ,- ·-,-

0 
w 
0 

2 x y vs 
4 

2 (/) 

-< 
4 (/) 

-< 
6 

BASIC STACK 
8 

6 "' s: STRING OUTPUT INPUT 

8 s: BUFFER BUFFER BUFFER 
"' A Z UJ./,_ c 

E 

A s: 
0 

c ,, 
-< 

E 

• A~z (7900H~79CfH) are fixed numerical variables. 

• .AS-Z$ are fixed character variables. 

•The a rithmetic registers X, Y. Y, S, Z, U and W (7AOOH- 7A37H) are d ifferent from 

fixed numerical variables. 

• BASIC stack includes stacks fo r FOR- NEXT. GOSUB. DATA, FUNCTION. 

• See the next page for detai ls of the display buffer. 

• For system memory. refer to MEMORY MAP Vil. 

MEMORY MAP V 

1/0 port 

Do not use 

Do not use 

~ 

Do not use 

Do not use 

I-
Divider reset 

U register output 
-

Serial transfer 

Load divider to F reg ister 

Port C input/output 

G register input/output 

MSK register input/output 

I-
IF register input/output 

Speci ty port A 1/0 direc tion 

Specity port 8 1/0 direction 

Port A input/ outpu t 

Port B input/output 

PC- 1500 

FOOOH 

F001H 

F002H 

f 003H 

f004H 

f005H 

f 005H 

f007H 

FOOSH 

- t-
f009H 

- -
FOOAH 

FOOBH 

FOOCH 

-
FOODH 

FOOEH 

FOOFH 
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CE- 150 

BOOOH 

B001H 

B002H 

8003H 

B004H 

B005H 

80C6H 

B007H 

8008H 

-
B009H 

BOO AH 

BOOBH 

BOOCH 

BOO DH 

BOO EH 

BOOFH 

CE- 153 CE- 158 
-

8000H DOOOH 

8001H 0001 H 

8002H D002H 

8C<J3H D003H 
- -

8004H 0004H 

-
8005H D005H 

8006H 0006H 

8007H 0007H 

8008H DOOSH 

8009H 0009H 

800AH DOOAH 

800BH OOOBH 

BOOCH OOOCH 

800DH DOODH 

800£H OOOEH 

-
800f H OOOFH 

'-
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Memory map VI 
Display buffer 

Since there are 7 X 156 dots with 14 additional dots of symbols (DEF, I, PRO, etc.), each 
dot is a llocated with a corresponding bit of the memory in o rder to control activation of 
dots. Address is represented by the hexadecimal notation and "H" is used to represent high 
state and "L" to represent low state of segment d rive signals. 

LCD 
0 2 3 4 5 150 151 15l 151 156 
~ 

7 -

4DDTS 
~ (/) V> ~ (/) (/) 

~ en (/) (/) (/) (/) - - - -N "" .... "' "' "' O> O> "' "' ~ .- .- .- r r .- "' w .... "' r r .- r r • 
\ 
\ 

(/) (/) (/) (/) (/) (/) )~ ~ ~ ~ ~ ~ 
N w .... "' m "' "' "' "' "' :x: :x: :x: :x: :x: :i: N w .... u • "' J 

:I: :i: :x: :i: :x: :x: 
j _ 

3DOTS 

I\ 760- 761- 762- 763 - 764-

HIGH Of«Jl:R LOW OROER HJ:;H OROER LO'N OROER HIGH ORDER LOii' CflOER liGH CflOER LOW ORO£R HIGtl ORO£R,-LOW OROER 
H ITS 4BITS 4 s11s 4 ens 4 BITS 4 BllS 4 BllS 4 BITS 461TS 4 BITS 

0 S79L SIL S87L S9L S95L S17L S103L S25L SI I l l S31L 
- l- -· - --
1 S79H Sl H S87H S9H S95H Sl 7H S103H S25H S1 11H S31H 

2 S80L S2L 
- f-

3 S80H S2H 

4 81 3 
I- -

5 81 3 

6 82 4 

7 82 4 
-

8 83 5 
I-

9 83 5 
-

A 84 6 
.J--

B 84 6 
-

c 85 7 Sl 17L S39L 
1-

D 85 7 Sl 17H 
. --±.. 

S39H 

E Sll6L SSL S94L S1 6L S102L S24L Sl l OL S30L 

F S86H SSH S94H S16H S102H S24H Sl l OH S30H 

' ·- -
ADDRESS HIGH ORDER 4 BITS LOW ORDER 4 BITS 

I- - -
764EH DEF I n m SMALL SML SHIFT BUSY 

764FH NOT USED RUN PRO RESERVE NOT USED RAD G DE 
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1- no
~Oll'X" I ..-- · 

1n- -i n2- 773 n 4-

• 91S tlJIS t•lS 49TS t8JS ,.-'-"-"~-t-·~·!S t •l~S-~_•_,.-_s_ 4S'IS -i 
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Address Name Function 

7868H AMT/BEEP Remote and beep oo/olf pointer 

7871H WAIT Y/N WAIT(O). WAIT0(3). WAIT1(2) 

7872H WAIT COUNTER H WAIT counter 

7873H WAIT COUNTER L 

7874H CURSOR ENABLE (01 H) tt used. (OOH) 1f not 

7875H CURSOR POINTER Cursor pointer (0- 155) 

787DH BLINK CHARACTER Character code lo be blinked. 

787EH BLINK CURSOR H Blinking cursor position (address of lhe display bu tter) 

787FH BLINK CURSOR L 

788DH TRACE Trace on/ott pointer 

788EH TRACE CONDITION Status when trace on. 

788FH OUTPUT BUFFER POINTER Output buffer pointer 

7890H FOR POINTER FOR-NEXT stack pomtcr 

7891H GOSUB POINTER GOSUB pointer 

7894H STRING BUFFER POINTER String buffer pointer 

7895H USING F/ F Using format (presence of dccnnal point. comma. etc.) 

7896H USING M lnleger part ot Using 

7897H USING & Using of character stnng 

7898H USING m Decimal part of Using 

7899H VARIABLE POINTER H Variable poin1er 

789AH VARIABLE POINTER L 

789BH ERL Error nurnber when occurred 

789CH CURRENT LINE H Current line number 

7890H CURRENT LINE L 

789EH CURRENT TOP H Leading address of program of the current line 

769FH CURRENT TOP L 

76AOH PREVIOUS ADDRESS H Address of immediately preceding lrne 

76A1H PREVIOUS ADORES$ L 

76A2H PREVIOUS LINE H Line number immediately pre<:cding 

78A3H PREVIOUS LINE L 

78A4H PREVIOUS TOP H Leading address of progrom ot the line immediately 

78A5H PREVIOUS TOP I preceding 

78A6H SEARCH ADDRESS H Address or lho l ine tound during search 

78A7H SEARCH ADDRESS L 

78A8H SEARCH LINE H Line number found after search 

78A9H SEARCH LINE L 

76AAH SEARCH TOP H Leadrng address of the searched program block 

76ABH SEARCH TOP L 

76ACH BREAK ADDRESS H Address ol breakpaint 

78ADH BREAK ADDRESS L 

78AEH BREAK LINE H Address of breakpoint line nt1n1ber 

78AFH BREAK LINE L 

78BOH BREAK TOP H Top address of the program block to which break 1s 

78B1H BREAK TOP L applied. 

7882H ERROR ADDRESS H Address where error is met 

78B3H ERROR ADDRESS L 

78B4H ERROR LINEM Line number where error is met 

78B5H ERROR LINE L 
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A ddress Name Func1lon 

78861-1 EAAOR TOPH Leading address ol 1"41 program block in which e<ror is 

7807H ERROR TOPL meL 

7888H ON ERROR ADDRESS H Address 10 wt11ch program jumps when an e<ror IS met. 

78B9H ON ERROR ADDRESS L 

788AH ON ERROR LINE H Line number 10 wh1Ch program iumps when an error is 

7888H ON ERROR LINE L me1. 

788CH ON ERROR TOP H Leading address ol program b lock in which an error is 
788DH ON ERROR TOP L met. 

78BEH DATA POINTER H Poinler tor dala s1a1emen1 

788FH DAIA POIN ICR L 

79D1H OPN DV Peripheral device selecl 

79EOH USER COUN fl:R XH Counler by which X-coord111ates ol thc pen are 

79E1H USER COUNTER XL 1nd1catecl 

79E2H USER COUNTER YH Counter by which Y-coordrnates o! the pen are 

79E3H USER COUNTER YL indicated. 

79E4H SCISSORING COUNTER YH Y-<.t1rectt0n sc1ssonng counter 

79E5H SCISSORING COUNTER YL 

79E6H ABSOLUTE POSITION X X-direct ion absolute po1n1 coun1er 

78E7H SCISSORING COUNTER XL X-direction sc1ssonng coun ter 

79E8H SCISSORING COUNTEn XH 

79EAH LINE I Yf'I: Kind of hne 

79EBH DOT LINE COUNTER Dot line counter 

79ECH UP/ DOWN Pen up/down position sc1ec1 

79EDH X MOTOR ~tOLO COUNTER X motor hold counler 

79EEH PORTC Indicates current motor phase 

79EFH Y MOTOR HOLD COUNTER Y motor hold counlcr 
...L 

79Feti . GRAPH/TEXT Pnnter mode select (graph ~. text=O) 

79F2H ROTAIE Pnnt1ng d1rect1on select 

79F3H COLOR Color select 

79F&H CSIZE Printing character sizo select 

79FFH LOCK Lock/unlock select 

7800H AND NUMBEFt Randorn number 

7801H AND NUMBER 

7802H AND NUMBER 

7B03H AND NUMBER -
7B04H ANO NUMBCR 

7B05H RND NUMBER 

7B06H ANO NUMBER 

7607H AND NUMBER 

7BOAH AUTO P-OFF COUNTER U Auto power off counter 

780BH AUTO P·OFF COUNTER M 

?BOCH AUTO P-OFF COUNTER L 

101 
Do not sell this PDF !I! 



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

4-3. Connector signals/LSI signals 

102 

Note tha t there may be a different kind of connector used for the 40 and 60 pin connector 
of the PC-1500 on account of product revision. The 64-pin connector on the back of the 
CE-150 is compatible wi th the 60-pin connector of the PC-1500. Either the 1.H5X I I or 
LH5810 is used for the 1/ 0 PC. The LH58 1 I is an upgraded version of the 1.H5810. 

4-3-1. 40-pin connector 

Pin no. Signal name Description 

1 vcc vcc 
2 PV Clii p se1ec1 

3 PU Chip select 

4 YO Address designation ol OOOOH- 3FFFH 

5 S4 Address des~nalion of 6000H- 6700H 

6 OMEO Chip select wi th WAIT condition 1n consideration (MEO area 
assignmenit) 

7 0 7 Data bus 

8 06 Data bus 

9 05 Data bus 
10 04 Darn bus 
11 0 3 Oe11a bus 
12 D2 Da ta bus 
13 01 Da ta bus 

14 DO Oata bus 

15 INHIBIT Prohibits ROM selec t of me PC-1500. when connected 10 GN D. 

16 $1 Address de5ignation o t 4800H- 4FFFH 

17 S2 Address designation ot SOOOH-·57FFH 

18 $3 Address designation ot 5800H- 5FFFH 
19 Y2 Address designation of 8000H- BFFFH 

20 VGG VGG 

21 GND GND 

22 AD15 Address bus 

23 AD14 Address bus 

24 AD13 Add ress bus 

25 AD12 Address bus 

26 1\011 Add ress bus 

27 AD10 Address bus 

28 AD9 Address bus 

29 AD8 Addfess bus 

30 A0 7 Address bus 

31 A06 Address bus 

32 ADS Address bus 

33 A04 Address bus 

34 AD3 Address bus 

35 AD2 Address bus 

36 AD I Address bus 
37 ADO Address bus 

38 OD Output disable 

39 R/W Memo'y read/ .. -vrite 

40 GND GND 

NOTE: S4 of No. 5 may oe N C. depend ing on produc tion month. 
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4-3-2. 60-pin connector 

Pin no Signal name T Description 
1 A07 Address bus 
2 AD6 Address bus 
3 1105 Address bus 
4 AD4 Address bus 
5 AD3 . ! Address bus 
6 AO? - Address bus 
7 A01 Address bus 

ADO -8 Address bus . 
9 PBO - Nol used 

10 PC7 Nol used 
11 vcc vcc 
12 v cc - vcc 
13 NC NC 
14 NC NC 

~-
15 PV Ch~select 
16 PU c117Pselect 
17 D7 Data bus 
18 06 Data bus 
19 0 5 1-Da1abus 
20 I· D4 Data bus 
21 03 Data bus 
22 02 Data bus 
23 DI Data bus 
24 DO Data bus 
25 iN"HiBii' . Prohiblls ROM select of the PC· 1500. whOn connected lo GNO. 
26 WEX E•ternal WAIT sii)nal 
27 CMTIN Casselfe data iii£ut 
28 Wl WAI T cond1t1on input 
29 C MTOUT Casselle data output 
30 INT Interrupt request to CPU 
3t AD8 Address bus 
32 AD9 Address bus 
33 ADfO Address bus 
34 A011 Address bus 
35 A012 Address bus 
36 AD1 3 Address bus 
37 AU14 Address bus 
38 A01 5 

. 
Address bus 

39 PBI Not used 
•O NC - NC 
41 vcc - vcc 
42 vcc VCC 
43 F·GNU Frame GND 
44 VBl\l VBAT 
45 VBAT VBAT 
46 VBAT VBAT 
• 7 VBAT VBllT 
48 VBAT VBAT 
49 NC NC 
50 BFO VCC outpul 
5t ~OS Clock 1n the same phase as lhe LSI u11ernal clock 
52 GND GNO 
5.3 GNU - GND 
54 GND 

. -
GND 

55 GND GND 
56 OMEO Chip select laking consideration of WAIT cond1l1on (MEO area 

designation) 
57 RfW ·-· Memory read/ vuite signal 
58 DMEl Chip select 1ak1ng consideralion ot WAIT condition (MEl area 

designation ) 

59 MCI ME 1 area designalion 
60 OD Ouj"j)u1 disable 

NOTE: PBO of No. 9 may bo NC depending on production month. 
PBl of N o 39 may be NC depending on production month 

Do not sell this PDF !!! 
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4-3-3. LH5801 Microprocessor 

Pin no. Signal name Description 
I RESET Reset 1npu1 
2 NC NC 
3 BRO fixed 10 GNO l<tWI 

·• BFI ~ key 1npu1 SJgnal 
s VGG VGG 
6 BFO VCC 0Uipu1 
7 OPF Not use-O 
8 BAK Nol used 
9 vcc VCC (4 0-4 7V) 

10 VGG VGG (4.0- 4.7V} 
11 VM - LCD::Jiowor siiiii>iV ---12 VDIS LCD oower supply 
13 VA LCO oowe< s\;pply 
14 VB lCO piower suppl y 
IS NMI GND 
16 Ml Mask at>!e 1nterrttt» 1ii"Put 
17 H IN LCO Dack.plate $.OnaJ 
18 - LCD bac~late SoQnal HA 
19 OISP LCD on/off control 
20 H7 Not used 
21 H6 Bacltplate control 
22 HS Bac".platc control 
23 H4 Bac"plate control 
24 HJ Bactplate control 
25 H2 Backplate control 
26 H I Backphue control 
?.7 MO 1Jackp:1a1e control 
28 OD Outpt,,1l d isable 
29 MEO MEO .area deslgna11on 
30 MEI ME1 .area des-;-9-na1ion 
3 1 00 Dilta bus 
32 DI Otlta bus 
33 D2 Data bus 
34 03 O,,ta bus 
3S 04 Dala bus 
36 05 - Data bus 
37 06 Data bus 
38 07 Data bus 
39 AOO AO<Jress bus --
40 ADI Address bus 
41 AD2 Address bus 
• 2 A03 Acldte1.S bl!S 

•3 A04 Address bvs 
44 ADS Addr'OSS bus 
45 A06 i\ddross bus 
46 A07 Address bus 
47 GND GNO 
48 A08 Address bos 
49 VGG - VGG 
so AD9 Address oos 
SI AOIO Address bus 
52 AO ll --- Address bus 
53 A012 Address bus I 

54 A013 Address bus 
55 A0 14 AOoress bus 
56 AOI S Adores.s bus 
S7 NC NC 
58 RfW Mem~ 1ead1w111e 
S9 PO No1 usec 
60 PV Chip select 
6 1 PU C~select 
62 •OS Clock which 1s 1n the same phase as the LSI In ternal clock 
63 XLO -1- ___ ? 6MHz. osc1lla1or inpul 
G• XU 2.6MH2. OSC1Jlator OUIPUl 

WAIT - CPU WAIT slg.ial GS 
66 IN7 -- Key1'1QUt:QOrt 
67 ING K~l'i2Utport 
68 INS -1- Ke..r_o~t:QOn 
69 IN4 K~ 1nptJt port 
70 IN3 - K'!Y_ onpu1 oort 
71 IN2 ~1npvt POrl 
72 IN I ~npulpo•t 

73 INO Key 1npu·1 pofl 
74 NC NC 
7S NC NC 
76 NC NC 
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4-3-4. 1/0 PC 
When the pin ' fo. 34 (M FO) of thr I 0 PC is connected \\ith ME I of the CPU. it will be 

accessed as the ME I area. 

0 PC-1500 1/0 PC 

Pin no. Signal name Description 

1 PAI Key strobe 
2 PA2 K~strobe 

3 f.>A3 ~strobe 

4 PM 
-I 

K~strobe 
:, PAS K~strobe 

6 PA6 K~strobe 
7 P/17 K~strobc 

8 GND GND 
9 PBO Not used 

10 PB1 Not used • Scr~al data 1ne;ut l rom the cassette raoo 11 PB2 
I 12 PB3 VCC (export model). GND (domes11c model) 

13 PB4 GND 
14 PBS T 1mcr cont rot 
IS PS6 Timer control 
16 PB7 ONk~1npu1 

17 P<i> GND 
18 PCO Timer control 
19 PC I Timar control 
20 PC2 l 1mcr control 
21 PC3 Timer control 
22 PC4 Tinier control 
23 PCS Timer control 
24 PC6 Buzzer on/ olf control 
25 PC7 Not used 
26 cso Ct111>_se1ec1 (AD12l 
27 CS1 Chip selec1 (A013) 
28 ~ Ch.!2._ select 
29 RSO Chip select (ADO) 
30 RSI Chip setect (ADlJ 
31 RS2 Chip select (AD2) 
32 RS3 Chip select (AD3) 
33 R/W Memory rcad/ v1rite 
34 MEO MEO area das1gnat1on 
35 ME I ME 1 area dcs..!2._nation 
36 WO WAIT condition input 
37 W t WAIT cond ition inpu t 
38 GND GNO 
39 vcc vcc 
40 DMEO Chip select taking consideration ol WAIT condition (assignment ol 

MEO arc& 
41 OMEl Chip select taking considerahon ol WAil condition (assignment of 

MEI a1ea) 
42 WAIT WAIT to CPU -43 INT Interrupt to CPU 

•• RESET--! ltO PQrt reset input 
45 IRO Interrupt input 
46 (l)OS Basic clock input 
47 cu CMT demodulation clock •<£ul 
•8 SDl VCC level 
49 LC Not used 
50 CLO CMT signa l 
51 soo Serial data ou~t to casselte 1~_e 
52 DO Dala. bus 
53 Dl Data bus 
54 02 Data bus 
55 03 Data bus 
56 04 Data bus 
57 05 Data bus 
58 06 Data bus -
59 07 Oa1a bus 
60 PAO Key s1robe 
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Q) CE-150 110 PC 

Pin no. Signal name Description 

I PAI Rcmo1c 0 control --
2 PA2 Remote O con1rol 

3 PA3 Rcmole 1 conuol 
4 PA4 Rcmole I conuol 

5 PAS Manual print mode assignment 

6 PA6 Not used 
7 PA7 Nol used 

8 GND GND 
9 PIJO Pon ascending signal 

10 PBI Pon descend ing signal 
11 PB2 Color de1ect1on 
12 PB3 Not used 

13 PB4 No1 used 
14 I PBS Nol used 

15 I PB6 Low batlery 
16 PB7 Paper leed key input 
17 I Po Nol used 
18 PCO X mo1or conlrol 
19 PC 1 t_!C molor conlrol 
20 PC2 X n10 1or control 

2 1 PC3 X motor control 
22 PC4 Y motor control 

23 PC5 Y molor control 
24 PCG Y motor control 
25 PC7 Y motor control 
26 cso AD13 lnpuVou1pul 

27 CS1 _ AD12 mpuVoutpu l 

28 CS2 1/0 porl address dcs1gnahon 
29 RSO ADO 
30 RSI ADI 

31 RS2 AD2 
32 RS3 A03 
33 R/W Memory read/wri1e 

34 MEO M EO area des_!lJn at1on 
3S M E1 GNO 

36 WO GNO 
37 WI WAIT condi tion ou~t 

38 GND GNO 

39 vcc vcc 
40 DMEO No1 used 
41 OME1 Nol used 
42 WAIT WAIT cond11ion o u1pu1 

l 43 INT 1nicrrup1 request 10 CPU 
44 RESET L H581 I re sci 
45 IRO tn1crrup1 request lrom external source 
46 ~OS lnlernal clock having the same phase as LSI 
47 CL! GNO 
48 SOI GNO 
49 LC Not used 

so CLO Nol used 
5 1 $ 00 Nol used 

52 00 Data bus 
53 D I Data bus 
54 D2 Data bus 
55 03 Data bus 
56 04 Oaia bus 
57 0 5 oa1a bus 
58 D6 Oa1a bus 
59 07 Oa1a bus .J 
60 PAO For s1able mpul level when CMT is nol 1n use J 
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Q) CE-153 1/0 PC 

Pin no. Signal name Description 

1 PA1 Key input port 

2 PAZ K~ i '.!E!'l_e_Orl 
3 PA3 Key i l!£!ll_e_Orl 
4 PA4 Key input port 

5 PAS Key input port 

6 PA6 Kt~y input port 
7 PA7 K~input port 

8 GND GND 
9 P80 K~ input part 

10 P81 Key input part 

11 PB2 Key strobe 

12 PB3 Key strobe 

13 PB4 Key strobe -
14 PBS Key strobe 

15 PB6 Key strobe 
16 PB? Key strobe 
17 P<h GND 
18 PCO Key strobe 
19 PC t Koy strobe 

20 PC2 Koy strob(:~ 

21 PC3 Koy strobe 

22 PC4 Key strobe 

23 PCS Key_ strobe 
24 PC6 K~strobe 

25 PC? Key strobe 

26 cso AD15 
27 CS1 AD14 

28 rn AD13 

~ ASO A DO 

30 AS1 AD1 ---
31 AS2 AD2 
32 RS3 AD3 
33 AN.' Memory tead/ write 
34 MEO MEO area designation 

35 ME1 GND 

36 WO GND 
37 W1 GND 

38 GNO GNO 

39 vcc VCC (4.70± 0.02VJ 
40 OMEO Not used 
41 OME1 Not used 
42 WAIT WAIT condition 
43 INT Not used 
44 RESET Reset 
45 IAO GND 
46 4lOS Internal clock having the same phase as LSI. 
47 CL1 GND 
48 $01 GND 
49 LC Not used 

50 CLO Not used 
51 soo Not used 
52 DO Data bus 
53 01 Oata bus 
54 02 Data bus 
55 0 3 Data bus 

56 0 4 Data bus 
57 OS Data bus 
58 0 6 Data bus 
59 0 7 Da ta bus 
60 PAO Key input port 
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© CE-158 1/0 PC 

Pin no. Signal name Description 

1 PA1 RS232C l/F send reg_uest 
2 PA2 RS232C l /F read:y to receive 
3 PA3 RS232C l/F carri er detect 
4 PA4 RS232C l /F data set ready 
5 PAS Low battery 
6 PA6 Baud rate select 
7 PA7 Baud rate select 
8 GND GND 
9 PBO Centronics para I lei t/ F OAT A 2 

10 PB1 Centronics parallel t/ F OAT A 3 
11 PB2 Centronics paral lel l/F DATA 4 
12 PB3 Centronics~rallel 1/ F DA TA 5 

13 P84 Centronics parallel l/F DATA 6 
14 P85 Centronics....e_arallel l/F DAT A 7 
15 PB6 Centronics_E_arallel l/ F DA TA 8 
16 PB7 Centronics parallel 1/ F BUSY input 
17 pq, GND 
18 PCO Baud rate select 
19 PC1 Baud rate select 

20 PC2 Baud rate select 
21 PC3 Baud rate select 

22 PC4 Baud rate select 
23 PCS Centronics parallel l/ F DAT A 1 
24 PC6 Cenlronics parallel l/ F STROBE 
25 PC7 Centronics parallel 1/F IN IT 
26 cso VCC (4.70± 0.02V) 
27 CSI VCC (4.70±0.02V) 
28 CS2 GND 
29 RSO ADO 
30 RSI ADI 

31 RS2 A02 
32 RS3 AD3 
33 R/W Men1ory read/wd te 
34 MEO MEO area des.iRna1ion 
35 MEI GND 

36 WO GND 
37 W1 GND 
38 GND GND 
39 vcc VCC (4.70±0.02V) 
40 OMEO Not used 
41 DME1 Not used 
42 WAIT Not used 
43 INT lnterr!!£.! r'!S!'esl lo CPU 
44 RESET LH5811 reset 
45 IRO Interrupt requeslf 

46 4>0S tnte(nal clock ha vir.!.9_ the same phase as LSI. 
47 cu GND 

-18 SD1 GND 
49 LC Not used 

50 CLO Not used 
51 soo Not used 
52 0 0 Data bus 
53 D1 Data bus 
54 D2 Data bus 

55 D3 Oa la bus 
56 04 Da la bus 
57 D5 Data bus 

58 D6 Da ta bus 

59 07 Data bus 
60 PAO RS232C l/F terrYninal ready 
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4-4. Key matrix and key code chart 

Key matrix 

Key code chart 

~ 0 1 2 

0 SP.o« 

1 S!tiT F1 

2 SML F2 
3 F3 

4 F4 

5 F5 

6 F6 

7 

8 <4 CL ( 

9 .... RCL ) .... 
A t * 
8 I OEF + 
c ~ 

D S~lt<l -

E 

F M' ><n I 

... 

3 4 

0 

1 A 

2 8 

3 c 
4 0 

5 E 

6 F 

7 G 

8 H 

9 I 

J 
-i 

K 

L 

= M 

N 

0 

5 
p 

Q 

R 

s 
T 

u 
v 
w 
x 
y 

z 

,, ... 1 eo 

J 

NOTE: For ON key. refer 10 "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 

In this scccion we wi ll discuss the BASIC command rela ted PC-1500 mach ine language. 

5-1-1. NEW 
Format (PRO mode) 

NEW r expression T 

CD NEW expression (= O) 
Clears progra m and a ll data a reas and secures the BASIC program area following to 

the reserve program area . 

Top of the BASIC progra1m 

Opera tion of the PC-1 500 only 40C5H 

Opera tion in conjuction with the CE-155 38C5H 

See (System memory) 

CD NEW expression (# 0) 
Effective when there is no user ROM a rea. 

Clears BAS IC program a nd all da ta areas and sets the BASIC program area from the 

ad dress re presented in the exp ression. which is valid wi thin a n addrc.ss range of RA M 

area except the reserve area. 

(D NEW 
Clears BASIC program a nd al l data a reas wi thout a ffecting the BASIC program a rea. 

When executed in the reserve mode. it clears the reserve area. 

5-1-2. STATUS 
Format 
Status - expression -

CD STATUS 0 
Simila r to M EM. the s um of unoccupied memory siLc and data memorysiLc is given in 

terms of bytes. 

(i) STATUS 1 

Si7.e of the memory used for the BASIC program is given in terms of bytes. 

(D STATUS 2 

T he last BASIC progra m address p lus one address ( nex t to FFH) is given. 

© STATUS 3 
T he smal lest address where data st<J red is give n. 

G) STATUS 4 
When BASIC program is in execution, the line number executed immediately before. 

When progra m execut ion is <H halt , the curre nt line number. 

ln otherwise cond ition. "0". Sarne for STATUS 5 thru 255. 
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t_ 
I 

STATUS? 
---t::~ ..1-J 

STATUS :1 
----t::J - ~J 

'--

A()M tnformat.on ' 
Rt"~ierve area --i 

lq(hine language 
Pfogram area 

BASIC orogram arta 

!STATUS! 

' rr;-1 

Unoccupied area 

STATUSO 

Da ta area 

NOTE: ROM informahon is 8 bytes and the reserve area is 189 bytes. 

5-1-3. PEEK 
Format 

PEEK 1:.JLY expression -
CD PEEK expression 

User area 
(RAM) 

Recalls the data in MEO area whose address is represented by the expression. 
CD PEEK II expression 

Recalls the da ta in the MF. I area whose address is represented by the expression. 

5-1 -4. POKE 
Format 
POKE L.J!..J expression-1 l. • - expression-i :L 
0 POKE expression-1, expression-2, expres.sion-3, 

Starting from the MEO area address represented by the exprcs~ion-1. it begins to store 
successive data in order of the cxprcssion-2, exprcssion-3 .. . . 

CD POKE II expression-1, expression-2, expression3, .. . 
Starting from the ME I area address represented by the cxprcssi on-I . it begins to store 
successive data in order of the exprcssion-2, expression-3 .... 
CAUTION: Since the 110 port controller os on the ME1 area for the PC-1500. care must be 

taken not to have a wrong use of th is command, as 1t may possibly result in 
destruction. 

(EX): POKE &4700, &01. &02. &03 

Address Data 

4700H 01 ;:;--
-

4701 H 02H 
4703H 03H 
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5-1-5. CALL 
Format 

CALL - expression T , - variable T 

CD CALL expression 
Machine language program starts t o execute starting from add ress specified by the 

e xpression. 

Progam returns from the machine language routine by the command. 

CD CALL expression, variable 
l ) When the variable is a numerical variable (within a ra nge of - 32768 thru 32767) 

I. T he value of the variable is t ransferred to the Xreg. 

2. Machine language program is executed from the sta rti ng add ress represented by 

the expression . 

3. lf there is a carry when returns. the value of the Xreg is t ransferred to the var iable. 

2) When the variable is a nonnumeric variab le 

I. The leading address of the no rm urneric variable is t ransferred to the Xrega nd the 

size information of the non numeric variable is transferred to the accumulator. 

2. Machine language program is executed fro m the starti ng add ress represented by 

the expression. 

3. lf there is a carry when returns. the character Stri ng whose size is indicated by the 

accumulator is t ra nsferred to the va riable from the address represented b y the 

Xreg. 

NOTE: It will result in ERROR 7 for a two-nonnumeric variable whose va riable has not been 
defined. 

5-1-6. CSAVE M 
Format 

CSAVE M r - 1 ·rr "file name"; T expression-1, expression-2 T , expression 3 T 

· CD CSAVE M expression-1, expression-2, expression-3 

Data residing frorn the address re presented by tbe expression- I to the address 

represented by the exp ression-2 is recorded on the tape as the machine language 

program. 

When the expression-3 is given. execution wi ll a utomatically take place from the 

address rep resented by the expression-3 upon load ing of the program fro m the tape. 

File name will also be recorded on the tape, when there is a fi le name. 

CD CSAVE M-1 
Tape control will be set to the R EMOTE-I s ide. 

5-1-7. CLOAD M 
Format 

CLOAD M T - 1 JC "file name"; .,. expression r 

CD CLOAD M 

T he machine language program recorded o n the iape is loaded into the same memory 

a rea as when recorded. 

When the expression is given, program load wi ll ta ke place from the address 

represented by the expression. 

If there have been the expressicm-3 during daca save, progra m execution will 

auto matically cake place from the add ress re presented by the expression-3 upon 

complet ion of program load. Ho wever. automatic execution will no t sta rt if the 

expression is given. 

CD CLOAD M-1 

Tape control will be set to the REMOTE-I side. 
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5-2. Internal code chart 

With the PC- 1500 sys tem. BAS IC command is converted imo internal code of two bytes 

to be processed by the PC- 1500 system. 

Shown next is the list of commands with corresponding interna l codes. 

COMMAND Nf(Rl'IAI. COOQ COMMAND illllRNAI. ~ ::__ COMMAND oNT£RNALCOO 
ABS Fl 70H LCURSOR E683H SET COM E88211 
ACS F174H Lt F T$ F 1 7AH SE TOE V E886H 
ANO F I 5 0 H L E N F l 64H SGN F 1 79H 
A R E AD F I 8 0 H I E 1 F l 98H SIN F l 70 H 
ARUN r I 8 1 H Lr FOB6H SORG N E684H 
ASC F 1 6 0 H LINE FOB7H SPACE$ F061H 
ASN F173H LIST F090H SOR F 1 6 B H 
ATN F l 75H LL I ST F 0 B 8 H STAlUS F 1 6 7 11 
BEEP Fl82H LN Fl 76 H ST EP F l AOH 
BREAK F OB3H LOCK 1-lf\SH STO P F I AC H 
CALL r1 8AH LOG F1 77H $TR$ F l 6 I H 
CHAIN FOB2H LPlllNT FOB9H TAB j FOBOH 
CHRS F 1 6 3 H MEM F 1 5 8 H TAN F 1 7 F H 
CLEAR F187H MERGE F 0 8 I- H TERMINA L E88 3H 
CLOAD F089H MI 0$ F 1 7 B H TEST FOBCH 
CLS F 0 8 8 H N EW I- l 9 0 H TE XT E686H 
COM$ t85 8H N E XT F19 AH T H E. N FlAEH 
CONSOL!: r 0 B I H f- N 0 T F 1 60H T I ME F 1 5 B II 
CON T F 1 83H orr F 1 9EH TO F 1 B I H 
COLOR FOB5H I ON F19CH TRAN SMIT E885H 

' cos Fl 7EH OPN Ft9DH TROFF FIB OH 
CSAVE F095H OH .. " M TRON FIA FH 
CSIZE E 6•8 0 H OUT S T AT E 8 8 0 H V N L.QC K F l B 6 H 

~ cu .. so' F08 4 H PAUSE ~ ' A2H US I NG F085H 
D ATA F 1 8 DH PECK Ft6FH VAL F 1 6 2 11 
DEG F l 6 5 H PF(K# rt6EH WAIT F183H 
DEGRE E FISCH p I F I 5 DH ZONE F 004H 
DEV$ E857H POINT Ft 68H 

~' " 
F 1 8 B H ~O KE F I A I H 

OMS r l 6 6 H OKE# FI A 0 H 

DTE E884H R I N T F097H 
NO Ft8EH AOIA N FIAAH 

ERL I- 0 5 3 H RANDOM Ft ASH 
EHN F052H READ FIA6H 
E RROR F18 4H REM FIABH 

'" ~'~ 
RESTORE Fl/17H 

FEED F OB OH RF TURN r1 99H 
F OR F l ASH R I GHT$ F l 72H 
GCURSOR F093H RIN KEY $ E85AH 
GLCUR SOR E682H R LINE 1-0BAH 
GOSUB Ft9 4H RMT E7A9H 
GO T O F l 92H RNO Fl7CH 
GPRINI F0 9FH ROTA~C685H I 
GRAD F l 86 H RUN FIA 4 H 

~- -~-

GRAPH E 6 8 1 H 
I F r196H 
I NKEY$ FI 5 CH 
INPUT F 0 9 l H 
INSTAI E8 59H I 
IN T J F l7 1 H 
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5-3. Expression of variable and program. 

116 

5-3-1. Expression of decimal number 
Decimal number consists of eight bytes which arc used to represent number wi th in a range 

of - 9.999999999 X 1099 to + 9.999999999 X 10'" and are composed of the exponent pan, 
mantissa sign and mantissa part. 

Exponent part: expressed in a binary number. 

-- - -------

l l L OOH 

Negative number is represented by 
complement. 

Mantissa 
MarHissa sigr~ 

Mantissa sign: OOH (Positive) 
80H (Negative) 

Exponent 

(Example when numeric is stored from 7AOOH to 7A07H) 

7AOOH 7A07H 
03 H OOH 1 5 H OO H OOH OOH OOH 
OO H OO H 1 2 H 3 4 H 5 6 H OO H OOH 
FD H OO H I 2 H 3 4 H 56H 7 8 H 90 H 
08H 80 H 1 2H 3 4 H OOH OOH O OH 

5-3-2. Expression of binary number 

OO H 
OOH 
OOH 
OOH 

1 soo 
1.23456 
0.00123456789012 
- 1.234 x 10• 

Binary number consists of eight bytes. bul fi ve bytes are not used. It expresses a binary 

number within an integer range of -32 768 th ru + 32767. 

Negative number •s expessed by a complemen1 

Inval id data B2H L L. Inval id data 

61nary number 

(Example when numeric is stored from 7AOOH to 7A07H) 

7AOOH I*- * * * B2H OSH OC H 

f * -
* * * B2H FFH FBH 

l * * * * B 2 H 7F H FFH 

' * * * * B2H SOH OOH 
NOTE: Noted with an asterisk (*) ind icates invalid data. 

5-3-3. Expression of character string 

7A07H 

* !__ 

* * 

l500 
- 5 
32767 
- 32768 

Character st ring information is composed of eight bytes (with fo ur bytes of valid da ta) a nd 

it resides in the address comained in the character string information. 
* I * j * I * I DOH I AODH I ADDL ltENGTHI Size ol character string: 01 H thru SOH 

. . . . l Leading address of charac ter s1·ring: 

Invalid data DOH Leading address--Lsize of OOOOH thru FFFFH 

of character charac~er 

s1 ri ''9 string 

Example that the character string inform ation resides in the arithmetic register and the 
character string "SHARP" resides in th e string buffer. 

7AOOH 7A07H 

Li I * ..LI -*-' ~*- ' DOH I 7BH [ JOH I 05H I 

7B14H 
I 53H I 48H 41H 52H I 50H I 

s H A R p 
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5-3-4. Structure of variable name 
V;iriable name field is made o f two bytes which consists of variable name composed of 

ASCII character. dist inct ion of numeric and nonnumeric variable, and presence of array 

as.signmcnt. 
- ----High order Byte---- - ----- Low order By te-----

D 
First ASCII cha racter 

Variable narne Code 

A 4 tO OH 

Bl 4 2 1 1 H 

cc 4 3 4 3 H 

DD ( 1 ) 4 4 C 4 H 

E$ •1 520H 

F F $ 4 6 6 6 H 
--

GG $ ( 2 ) 4 7 E 7 H 
<!! ( 3 ) 4 0 8 0 H 
ZZ$ ( 4 ) S A E AH -

(E X) W hen array declared to " AS(1,2) * 3" 

2Byte 

Var-iable 
narne 

2Byte 3Byte 

Byte count Second J 
of whole sut>scnpl 

memory -r3 
Firs~ 

subscript 

Size 
of 

character 
string 
(88 tor 

numeric) 

5-3-5. Structure of program 

L Second :SCll c haracter 
(low order 5 bits} 

0: Nornedc variable 
1: Nonn umeric variable 

'----~1 7th bi! l rorn the LSB of the 
sec<>nd ASCII code 

3Byte 

Data 

0: Not a rray va riable nor @ 
1: Array variable or @ 

3Byte 

_e .... 

Each of program l ines is composed of the line number, line si7.e, program codc,.and end 

code. 

Line nurnber Line size Program code CIR Li nc number Linc size 

1 0 PR I NT A 

2 O E N D The above programmed fines wi ll be as 1ol lows (without (module): 

Add res:; Data 
40C5H O O H 
<OC6H OA H 
4 0 C 7 H 04 M 
<OC8H F ~~ 
40C9.!:!_ t- 9 7 H 
40CAH lo l H 
40CBH O O H 

I- 4 OCCH O O H 
<OCO~- I 4 H 
4 0 CE H l-03-H 
40C F H I- F l_ H -! 
40 00 H 8A H 
<O O IH O O H 
40 02 H F F Ii 

l • 0 
. ..... Line s1ie 

) 1>tt1NT 

. ... .. f\ 

.... .. CI R 

l 2 0 

··· · •• Ln'lt S1~e 

; ENO 

.... .. CI R 
· ·· ··· CO<fe to .nd1Crt t e end OI l)A$ 1C rirog:rtim 
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5-3-·6. Structure of reserve area 
© Leading address of the reserve area 

System configuration Leading address 

PC- lSOO ONLY 4000H 

PC-lSOO+ CE- 151 4000ti 

PC- 1500 i- CE- 155 3800H --
PC- lSOO+ CE-159 

;- ~ 
2000H 

@ Reserve memory configuration (when only the PC-1500 is used) 

CD Reserve key code --....... ~8 9 A B C 0 E F 
4 0 0 ~ 
4 O I Key symbol of the rescr .. ·e num1>er I (2'6 bytes) 

4 0 2 8K1 ~rrr i TTeiuI~er II (26 bytes) 
4 0 3 t-

4 0 4 Key syinbol of the reser• e number 111 (J b1eJ 
4 {} 5 J_ J_ J_ J L_L J J J 
4 0 6 Tho contents of rcsefVC keys arc storc-:J 11'1 

~;-----•. ~!_~ H). l II rn 
F 1 Q l H l 1 H 0 9 H 
F2 0 2 H I 2 H OAH 
F 3 03H 13H OBH 
F 4 04H I 4 H OCH 
F 5 05H I 5 H OOH 

4 0 7 order 0 1 reg1s1ra1con ( 11 1 bytes) F6 OS H I 6 H OEH 

'4oa 
I-4 0 9 

-1 

• Reserve key contents are stored 
following lO the key code. 

40A 
40 6 
40 C 

40 0 

4 0 E 
4 0 F 

Ma.chioc Uir,guage 

O< 

BASIC prog rarn 

• Reserve programs are stored in 
order ol registration. In the case 
of ro~rcgistrat ion. the previous 
program is dele ted and the new 
progran1 1s added following to 
it. 

NOTE: When NEW l!>?l is executed in the 
RESERVE mode. address area from 4008H 10 

40C4H is fi lled up wi th " OOH" . 

© ROM status information 

ADDRESS DESCRIPTION 

. ]St Byte in the ROM 55H 

2nd Byte in the ROM High order one byte of the ROM top address 

3rd Byte in the ROM High order one byte of the top address of the BASIC program. 
assuming the ROM top address lo be " OOOOH" 

41h Byte in the ROM Low order one byte of the top address of lheBASIC program, 
assuming the ROM top address to be "OOOOH" 

Slh Byte in the ROM Write the follo wing code according to the ROM size 
1K8:" 04H" 2KB:"08H" 4K8 :" 10H" 
8KB:" 20H" 16KB:"40H" 

6th Byte in the ROM Undefined 

7th Byte in the ROM Undefined 

8th Byte in the ROM To inhibit "LUST" command. write "OOH" 
To ef1ect "LUST" command, write "FFH" 

Note : The ROM address is OOOOH-3FFFH. 
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(An example of regislrallon) 

Key symbol 

r-
P.eie"'' ,.,'() , I P RT I U P l<>i TO !<> ~s a RET 

Re s.et\'t No. 0 S I fl cos I " 
Rtt.tlve M> ID R U fl TO 

Reserve con1en1s 

Reg1s1ta 11ofl Key "1eg1sh•1ed conten1s orcer 

1 I F 1 PAINT 
2 I F 3 GOTO 
3 I F 2 I NPUT 
4 I F 4 GO SU B 
5 I F 5 RET URN 
6 ll F 1 S I N 
7 II F 3 T AN 
8 to F 2 GOTO~ 

9 m F 1 A U N(c< 
10 II F 2 cos 

_:;;..'::".:.: 0 I 2 3 4 S 6 7 8 9 A B C D E F 

t- 4 00 - 2050525420 49~50 
4 0 I 20 47 4f 5'1 20 47 53 42 ~~2 45 54 20 00 00 00 

4 O 2 C0002053 49 4( 2043 4F:53i20l9414 E2000 
4 0 3 0000000000000000 00 205255~ 
4 0 4 20 47 54 4F 20 0000 00 00 00 00 00 00 00 

4 0 5 00000000001)( 01 F097 03 Fl 9202 F091 04 

t- 4 0 6 Fl 94 05 f l ~ II I~ 70 13 Fl 7F 01'1f1i9~ 40 09 

4 0 7 Fl A4 40lji Fl 7_E 00 00 oo'oo 00 CX>1oo 00 00 00 
4 0 8 00 C<J 00 00 00 00 00 00 00100 00 00 C<J 00 00 00 

4 o g c<J1~{{l oo oo oo oo oo;oo oo oojoo oo oo oo 
4 0 A 00 00 00 00 00 00 00 00 00 00 00 00 00..J..OO 00 00 
4 o a c<J oo oo oo oo oo oo oo oo oo oo oo cQfoo oo oo 

~~ o c oo 00+ 00-100-1-00-1--1-J-1-1--+-•-1--t-1-1--1 
4 0 0 

4 0 E 

4 0 F ,_, 
Characters are stored in lorrn of character 
code and commands i n form ot internal code. 
"OOH" is tor the end code ol data. 
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5-4. System subroutines 

120 

System subroutines used by the machine language progrnm will be introduced next. 

However. care must be taken for printer related entry addn:s' for ii differs depending on 

the ROM version or the CF-150. The version number will be indica ted in the ad dress 

J\800H 

Version o 

Version 1 

© Character function 

Combination of charac1er 

CHRS 
- · 

STRS 

(1) Arithmetic operations 

Subslract EFB6H 

Add EFBAH 

Multiply F0 1AH 

Divide F084H 

LN F161H 

LOG F165H 

EXP F1CBH 

CD Compare 

Numeri cal comparison 

© Search 

Lone number search 

KEY scan (I) 

© Display 

Auto-power-otl 

Program display 

Graphic display 

Hexadecimal (2 

byte) 

bytes - 1 

Address A800rl is 44H. 

Address A800H os BEH. 

0925H VAL D90 7H 

09B1H LEN. ASC D90DH 

09CFH RIGHTS. MIDS. L EFTS 09F3H 

1on F1D4H DEG F531H 

cos F39 1H OMS F564H 

TAN F39EH ABS F597H 

SIN F3A2H SGN F590H 

ACS F492H INT FSBEH 

ATN F496H Power raise F89CH _J 

ASN F49AH 

DOD2H Charac1er stri ng comparison DOF9H 
----"-~~~~ ~-'-~~~~ 

02EAH 

1:42CH 

E33FH 

E8CAH 

EDEFH 

E09SH 

Variable search 

KEY scan (II ) 

One charac1er display 

"n" character display 

Cursor move alter ono 

character display 

Cursor move after " n" 

character display 

-

0461H j 
E243H 

E057H 

E03BH 

ED40H 

EDOOH 
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© Printer related 

Color designation A519H(A4F7H) Pen up/down AAE3H(AABDH) 

Print A781 H(A758H) Motor drive A8DDH(A887H) 

L inefeed A9F1 H(A9CBH) Motor off A769H(A747H) 

Paper feed AA04H(A90EH) Get GRAPHIC mOde ABEFH(ABC6H) 

Get TEXT mode ready ACBBH(ACBFH) ready 

(Figures in parentheses indicate version 0.) 

(7) Cassette tape 

Remote on BF11H Header input/output BCEBH 

Remote oft BF43H CMT 1/0 control .BBF5H 

One character save BOCCH Create header BBD6H 

One character load BDFOH Transfer file BD3CH 

12 1 
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5-4-1 . Character functions 
• Combination of character string 

Combination of character string- I and character string-2 

(i) ENTRY PREPARATION 
• Preparation of character strings 

Character string information of the character string- I is stored in the arithmetic 

register (7 AOOH ~7 A07 H). 

Character string information of t he character st ring-2 is stored in the arithmetic 

register (7 A I OH ~7 /\ I 7H). 

• IOH is st0red in the string buffer poimer (7894H). 

CD ENTRY ADDRESS 

0925H 
• Subroutine is ca lled in the following format: 

SJ P (Address where PS H Xreg is written) 

DH DATA (Error return address) 

PSH X rcg } 
PSH Yreg Write in other addresses. 

JMP 0925 

SW --~- -- --~ PSHXreg 
PSH Yreg 

Data 

:r~.~""' [ : ~----~ -~ -~JMe '~~-- -T"5' 
At error - - - - - ":.,~ RTN 

Q) EXIT STATE 
• When no error 

Returns to the address next to the data. Resultant character string informat ion wi ll 

then be stored in the ari thmetic 1register X (7AOOH ~7A07H) and the combined 

character strings will be stored in the string buffer (7B I OH ~). 

• When error 

After storing the error code in the UH register. i t returns to the data stored ad.dress 

plus one. 

NOTE: For detai ls of character string information. refer to the paragraph discussing the 
structure of vari able and program. 
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• CHAS 
(I) ENTRY PREPARATION 

• Preparat ion of numeric \alue 

An integer of 0 thru 255 is stored in the arithmetic rcgi,1cr (7AOOH- 7A07 H) in 

decimal or binar) figure. 

• JOH is stored in the , iring buffer pointer (7&94H). 

(I) ENTRY ADDRESS 

D981H 

Q) EXIT STATE 
• When no error 

UH = OOH 

dress 

04H 

Ad 
l----

7A 

7A OSH 

--

,__ __ _ --
7A 06H 

7A 07H 

78 10H 

Contents 

ClH 

7BH -
l OH 

OOH or 01H 

ASCII code 

When ASCII cod e is 001 l. the contents of7 A07H become 00Hor0 111 when otherthan 

OOH. 

• When error 

VH # 0011 (Error code is stored in UH) 

• STAS 
Ci) ENTRY PREPARATION 

• ·umber 10 be converted is 5\ored in the arithmetic register (7AOOH- 7A07H) in 

decimal o r binary figure. 

• IOH is stored in the string buffer pointer (78941 1). 

© ENTRY ADDRESS 

D9CFH 
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0 EXIT STATE 
• When no error 

UH = OOH 

Address 

7A04H 

7A05H 

7A06H 

7A07H 

Data 

DOH 

Leadin91 address of character stri ng (high order one byte) 

Leading address of character string (low order one byte) 

Size of c harac ter string 

For an actual character string. tile st ring buffer (7 BIOH ~7B5FH) can be used. 

• When error 
UH "'/.= OOH (Error code will be stored in UH.) 

• VAL 
(j) ENTRY PREPARATION 

• Cha racter string information to be convened is stored in the arithmetic register X 
(7/\00H~7A07H) in character string format. 

CD ENTRY ADDRESS 
D9D7H 

(D EXIT STATE 
• When no error 

UH = OOH 
Result is stored in arithmetic register X (7 AOOH~7 A07H) in decimal figure. 

• When error 
UH "'/.= OOH (Error code will be srorcd in UH .) 

• ASC, LEN 
(j) ENTRY PREPARATION 

• Character st ri ng info rmat ion to be converted is stored in the arithmetic register X 
(7 /\OOH ~7 /\07H). 

Address Data 

7A04H DOH 

7AOSH Leading address of character string (h igh order one by te) 

7A06H Leading address or c haracter str in9 (low order one byte) 

7A07H Size of c haracter string 
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• Setup of funccion 
Function 

ASC 

LEN 

CD ENTRY ADDRESS 
D9DDH 

Q) EXIT STATE 
• When no error 

UH= OOH 

YL 

60H 

64H 

Result is stored in arithmetic reister X (7AOO H ~ 7A07H) in decimal figure. 

• When error 

U H;o6 OOH ( U H=crror code) 

• RIGHT$ (Character string, numeric value- I ) 

LEFTS (Character string. numeric va lue- I ) 

MID$ (Characccr string. numeric va lue-2. numeric value-I ) 

Ci) ENTRY PREPARATION 

• Setup of function 

Function YL 

RIGHTS 02H 

LEFTS 7AH 

MIDS 7BH 

• Existence of availabi li ty for 8 bytes in the BAS IC stack (7A38 H ~7AFFH) is 

checked. 

• In the case of RI G HTS. LEFT$ 

(Data of 7890H) < (data of 789 1 H) - 8 

• l nthecaseofM l 0$ 

(Daca of 7890H) < (data of 7891 H) - 16 

Since re-wri te of 7890 H and 789 1 H is not permitted. it must be avoided to ca ll this 

subroutine. unless the above condition is satisfied. 
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• Change of the data po inter (789'2H) 

Function Data 

RIGHTS (data 0 1 7890H) + 8 

LEFTS 

MIDS (data o f 7890H} + 16 

• P repa rat ion of cha racte r st ri ng 

Address Data 

(Data of 7890H} + 4 DOH 

(Data o f 7890H) + 5 Leading address or ch;i racte r string (high order o ne 

byte) 

(Data of 7890H} + 6 Leading address o f characte r string (low order one 

byte} 

(Data o f 7890H} + 7 Size o f character strin9 

NOTE: High order byte of address is 7 AH. 

For actua l character string. the string. the st ri ng buffer ( 7 BIOH~7135FH ) .can be 

used . 

• Prepara tion of numerica l data 

Numeric- I is stored in 7AOOH~7A07H in decimal or hina ry ligurc. 

(In the case o f MID$. the numcric-2 is stored from the address of ''d ata 

of 7890H" plus e ight to the addre~s "data of 7890H" plus li fteen) 

Stored in the a bove add ress in a decima l or bina ry format. 

@ ENTRY ADDRESS 

D9F3H 

(D EXIT ST A TE 
• When no error 

UH = OOH 

Address 

7A04H 

7A05H 

7A06H 

7A07H 

Data 

DOH 

Leading address o f character string (high order one byte} 

Leading address o f character string ( low order one byte) 

Size ol character string 

For a n actual character st ri ng. the string buffer (7B lOH ~7fUFH) can be used . 

• When error 

UH -:,C OOH (UH is substituted with error code.) 
NOTE: r--

z 
c - 3 

Stack of ~ 

FOR ~ -
Hepresented "' 
by the ![ 
poin1ct ~ 
(7890H) 

z 
c: 
3 
~ ;;· 
;., -
°' O' 
'< 
a; 
"' 

-
Snack of 

GOSUB 

Represen1ed 
hy the 
poin 1er 
(78-91 H ) 
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5-4-2. Arithmetic subroutines 
(i) ENTRY PREPARATION 

• Prepara tion of numeric value 
Numeric va lue should be prepared in the arithmetic register X (7AOOH~7A07H) 

a nd the a ri thmetic register Y (7A I OH~7A l7H ). 

(I n the case of a single variable. only the arithmetic register needs to be prepared. 

@ ENTRY ADDRESS 

Operation Address 
----1 f l ... Add 

~ 
~ Sub~ i-act 

;;; 
q 
• M u llip hy 

Z' 
1)1\'l(h::O • n 

g 
• Power raise 

I-

$qvarc 1001 

Loga11th m 

"' ~ 1 r15norm::!111c 

~ 
h,1nc1oo n 

, 
m 
;i: 
§ l 1we1se 
n 1n9nomc1ric g <unc11o-n I· • 

Oe91ee 10 mmute 
and 
second eonve1s1on 

Absolute vuhJ<: 

s .qn 

Conv-&1s1on 1n10 <1n 

'-
m1c•9c•1 runnl>tH 

Q) EXIT ST A TE 

X + Y -X EF8AH ----1-----
X- Y -x EF86H 

X*Y -· x FO I AH 

X/ Y - x F084H 

f 89CH Xr-Y - x 
SQR X X FOE9H 

----1-------
LN x- x Fl 61 H 

LOG X- X Fl65H 

EXP X- X Fl CBH 

IOAX- X Fi 04H --
SIN X - x F3A2H 

----1---
cos x- x F391 H 

---
TAN X- x F39EH 

------< 
F49AH ASN X- X ----1----- ____ _, 

ACS X- X F492H ___ ___, 
ATN X- X F496H 

- ---1 
DEG X- X F531 H 

OMS X-X F564H 

ABS - X F597H 

SGN x-
INT x-

X F59DH~ 
X F5B E~ 

• Result will be stored in the arithmetic register X (7AOOH~7A07 H). 
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5-4-3. Comparison 
• Comparison of numeric 

(Numeric I) O (numeric 2) 

O Indicates the operand. 

(i) ENTRY PREPARATION 
• Setup of operand 

Operand Accumulator data 

<> OOH 

< Ol H 

> 02H 
- !----

= 04H 

< = 05H 
t- > -

-1 
OOH 

'- - -
• The numeric is stored in the arithmetic regis ter in a format of decimal figure. 

Numeric 1 Ari thmetic reg is ter X (7 AOOH~7 A07H) 

Numeric 2 Arithmetic regis ter X ( 7A 10H~7107H) 

Q) ENTRY ADDRESS 

DOD2H 

(i) EXIT STATE 

• When the operand is established 

The flag Z is reset to "()'' and the arithmetic register turns 10 " I". 

7AOOH 

OOH OOH JOH OOH OOH OOH OOH 

• When the operand is not establ ished 
The flag Z is set to " I" and the ari thmetic register tu rns to "O". 

7i\07H 

(JOH 

7A00H 7A07H 

OOH OOH OOH oo.:;-1 OOH OOH OOH OOH 

• Comparison of character string 
(Character string-I) O (character string-2) 
() Indicates the operand. 

(i) ENTRY PREPARATION 
• Designation of the operand 

I Operand Accumulator data 

I 
<> OOH 

<. Ol H 

> 02H 

L r 04 H 
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• P re paration of character string 

Address Character Character 
Contents string-1 string-2 

DOH 7A04H 7A t 4H 

Leading address o f (h igh order) 7AOSH 7A15H 

the character string (low order) 7A06H 7A16H --
S ize of the character string 7A07H 7A1 7H 

For the address where the characte r string is sto red, the stri ng buffer (7B IOH~7B5FH) 

can be used. 
• 1011 is stored in the string buffer pointer (7894H). 

© ENTRY ADDRESS 

DOF9H 

0) EXIT STATE 
• When the condition for the operand is es tablished (Z=O) 

7AOOll 

'---00- H _.___oo_ H_f tOH OOH l OOH OOH 

• When the condition for the operand is not established (Z= I) 

7AOOH 

OOH OOH I OOH 
~--~--

5-4-4. Search 
• Variable address search 

(i) ENTRY PREPARATION 
• Designat ion of variable name 

OOH 

The variable name is stored in the Urcg. 

OOH OOH 

7A07H 

OOH OOH 

7A07H 

OOH OOH 

• Whether array is one d imension or two d imension is stored in parameter FI F 
(788CH). 

one d imension: 0 I H 
two dimension: 02 1-1 

• Subscript is stored in the arithmetic registe r X (7AOOH~7i\07 H ). 

When one dimension a rray: the first subscript 
When two dimension array: the second subscript 

• Subscript is stored in the arithmet ic register Y (7AIOH~7Al7 H). 

When one d imension array: No need 
When two dimension array: the first subscript 
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CD ENTRY ADDRESS 

D461H 
• Subroutine must be ca lled in the following forma t: 

SJP 046 1 H 

DB FAH 
UB DATA . .. • .. (Decides the address to return when an error is met.) 

CD EXIT ST ATE 
• When no error 

The leading address of the variable is stored in the Urcg. and the variable name and 

the data si:.:c is stored in the arithmetic register X . Then, it returns to the add res:; that 

follows DB DATA 

7A!l5H 7A0'6H 7A07H 

UH Ul i 10001000 Numeric variable 

UH UL I oxxxxxxx I Nonnumeric variable 

Leading address Size secured 
of variable for the variab le 

• When error 

Returns to the address that data plus one is added to t he~data wri11cn address" after 

storing the error code is stored in U H . 

• Key scan (I) 

CD ENTRY PREPARATION 

• None 

0 ENTRY ADDRESS 

E42CH 
CD EXIT ST A TE 

• The key code of the key that depressed at that time is stored in the accumulator. 

I f there is no key depression. "'OOH "' wi ll be stored in the accurnu lalOr. 

• Key scan (II) 
CD ENTRY PREPARATION 

• 1\one 

CD ENTRY ADDRESS 

E243H 
CD EXIT STATE 

• The key code of newly depressed key is stored in the accumulator. A lthough il does 

not rct urn unti l a next key is depressed. it may end in auto-power-off unless a key is 

depressed within seven minutes . (However. the previous state resumes wi1h .. ,M 
depression o f 1hc (][) key . .. ,_ 
When the (][) key is pushed. PB7 of the PC-1500 IF rcgis1er (ll FOOBH) w ill be 

set. 

NOTE: So long as PB7 of the address #FOOBH is set, "OEH" will be siored in the 
accumulator. 
PB? of the address #FOOBH will be resel when "ANI ~FOOBH . FDH" is executed. 
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• Search of program line 

CD ENTRY PREPARATION 
• Linc number is stored in the Urcg (000 1 H;;;; Urcg :i> FFFFH). 

® ENTRY ADDRESS 

D2EAH 
• Subroutine is called in the following format: 

S.J P D2EA H 
Dll DATA 

(3) EXIT ST A TE 

• When the specified line is found 
Returns IO the address that follows DB DATA after storing the data in SEA RC H 
(78A6H~78AB H ). 

78A6H Leading address or 1he line 

78A7H Leading address or 1he line 

78A8H Line number 

78A9H Line number 

78AAH Leading address of the line plus 3 

78ABH Leading address of the line p lus 3 

• When the specified line is not found 
Returns to the "data wriuen address" plus one after storing the error 

code in U H . 

Carry Condition 

0 No specified line found. and searct1 is made to !he last or the program. 

1 Found the line f3rger lhan the specilied line. 

5-4-5. Display 
• One character display 

CD ENTRY PREPARATION 
• Display sta rt position is stored in the cursor pointer (7875 H). Cursor will he effective 

within a range of OO H to 98H. 
• Code of display character is stored in the accumulator. 

® ENTRY ADDRESS 

ED57H 
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0) EXIT STATE 
• No change takes place in the cursor pointer. 

• Change will be met in carry depending on the cursor called. 

Cursor Carry 

OOH - 9SH 0 

96H- 9BH 1 

• One character will be displayed on LCD. 

• Moving cursor after displaying one character 
(i) ENTRY PREPARATION 

• D isplay start position is stored in thc cursorpointer(7875H). Cursor will be effective 

withinarangcofOOH to98H. 
• Code of display character is stored in the accumulator. 

Q) ENTRY ADDRESS 
ED4DH 

CD Change will be met in the cursor pointer. 

Cursor position when called Cursor position alter return 

OOH - 95H Previious cursor position + 6 

96H- 98H OOH 

• One character wi ll be displayed o n LCO. 

• Auto-power-off 
CD ENTRY PREPARATION 

• None 

CD ENTRY ADDRESS 
E33FH 

Q) EXIT STATE 
• When power is turned on once after auto-power-off. no printer init ialization takes 

place. 

• When power is turned on by means of the [ON] key once after auto-power-n ff. it 

needs to push any key. except [ffi] . (sML). and I Off I key. as subroutine is 111 

execution. 

Note: An example of manual operation 

Example of manual operation 

Key o~ration 0 JSJ)lay 

CALL & €33F C A LL & E33F 

1--
IENJERI (OFF siate) 

@] BUSY 
CALL & (33F 

Any key except fID, I SMLI, and [filJ > ---
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• "n" character display 
CD ENTRY PREPARATION 

• Display start position is stored in the cursor pointer (7875 H). 
• Size of the character string is stored in the accumulator (0 1 H ::o; ACC ;;> IAH). 
• Leading address of the character string is sto red rn the U reg 

(OOOO H ~ Ureg ~ FFFFH). 

0 ENTRY ADDRESS 
EDOOH 

@ EXIT ST A TE 
• Change will be met in carry. 

Carry Cursor position 

0 Next to the rightmost posi tion o f the charac ter string on d isplay. 

1 Indicates the last character on the d isplay, in case display should end 

a t 26th d igit or exceed 26th d igit. 

NOTE: When display exceeds 156 dots. the con tents alter this dot posi tion wi ll be ignored. 

• Output of "n" characters from the top of LCD 
"n" characters will be displayed unconditionally fro m the lefl side of LCD. 

Q) ENTRY PREPARATION 
• The leading address of the character string is stored in the Ureg 

(OOOOH ~ Ureg ~FFFFH). 
• Size of the character string is stored in XL (OJ H ;;;; Xrcg ;;> I AH). 

0 ENTRY ADDRESS 
ED3BH 

CD EXIT ST A TE 
• Change will be met in carry. 

Carry Contents 

0 Character siring with in 25 characters. 

1 Character string more than 26 characters. 

• Hexadecimal (2 byte - 1 byte) 
ASCII code of two bytes is assumed to be a hexidecimal figure and is changed into 
numeric of one byte. 

CD ENTRY PREPARATION 
• Leading address of the ASCll code is stored in the Xreg. 
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@ ENTRY ADDRESS 
ED95H 

0 EXIT STATE 
• In Xreg is stored the va lue of previo us Xrcg added with 02H . 

• T he o ne byte o f the derived data is stored in the accumulator. 

• Graphic display 

© ENTRY PREPARATION 
• Output pa ttern is s10red in the accumulator. 

@ ENTRY ADDRESS 
EDEFH 

CD EXIT STATE 
• Conte nts of Xrcg, Urcg, and accumulator become irre levant. 

• 'o change takes place in the cursor posi tion. 

(Refe rence) 

LCD 

I 
2BH 

I 
5 AH 

• Program display 

© ENTRY PREPARATION 
A. In the case of numeric 

Data is stored in the a rithmetic register (7AOOH~7A07H). 

Fl . In the case of characte r stri ng or program 

Data is sto red in the input buffe r (7BBOH~7BFFH). 

Cursor posi ti on is stored in Yrcg. (In the case o f program. 7BH is stored in YH .) 

C. Parameter Ff F (7880 H) is set. 

Data of 7880H Display contents 

40H Character string is displayed according to Yreg. 

OOH Character string is displayed from the top. regardless of Yfeg 
con tents. --

20H Numerical value of the arithmetic reqister X is displayed. + . 
10H Line number, space. and program are displayed from the top. 

14H Line number. colon. and program are displayed from the top. 

SOH Line number and space are displayed in a middle of program 
according to Yreg. 

54H Line number and colo n are displayed in a middle of program 
according 10 Yreg. 
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@ ENTRY ADDRESS 
E8CAH 

CD EXIT STATE 
• D isplayed on I.C O according tO direction. 

NOTES: 1. In the case of an internal code. the cursor must show the code position on the lower 
side of 2 bytes. 

2. Numoric is displayed in right justified manner and character strong in left justified 
manner. 

3. Numeric has no concern with USING. 
4. Only ?6 charac ters will be handled for a character string exceeding 26 characters. 
5. OOH is required at the end of character string for lhe input buffer. 

5-4-6. Printer 
• Color designation. 
CD ENTRY PREPARATION 

• The specified color code (O~J) is stored in the UL 

@ ENTRY ADDRESS 
A519H (A4F7H for the version 0.) 

CD EXIT STATE 
• Return wi th the motor on. 

(M otor off routine mu~t be called after EXIT.) 

• Motor drive 
CD ENTRY PREPARATION 

(EX) LOI UL, color code 

SJP A519H 

SJP A769H 

RTN 

• Set the address pointer i n the X reg to indicate the value of rclati'c movem ent. then 

store the value of rdat i\c movement after that address poin ter . 

Address show n by Xreg ..\XH· High order 8 bits of the relat ive movement value 
towards the X d irection. 

Address show n by Xreg t I ..\ YH: High order 8 bits of the relative movement value 
towards the Y direction. 

Address show n by Xreg t-2 ..\XL: Low order 8 bits of the relative movement value 
towards the x direction. 

Address show n by Xrc9+? ..\ YL: Low order 8 bits o f the relative movement value 
towards the Y direction. 

(D ENTRY ADDRESS 
A8DDH (A8B7H for the version 0.) 
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CD EXIT STATE 
• The mot or is on. (Motor off rout ine must be called after EXIT.) 

NOTE: Negative movement must be indicated by a complement. 
Re lative movement must be with in a range ot - 32768 lhru 32767. 

• Motor off 
Q) ENTRY PREPARATION 

• None 

CD ENTRY ADDRESS 
A769H (A 747H for the version 0.) 

CD EXIT STATE 
• Motor off 

• Pen up/down 
Q) ENTRY PREPARATION 

• Ei ther OOH or FFH is stored in the PEN U P/ DOWN F/ F (79E9H). 

UP OOH 

DOWN FFH 

Q) ENTRY ADDRESS 
AAE3H (/\/\ROH for the version 0.) 

CD EXIT STATE 
• Pe n ascends or descends then soilenoid turn inactive. 

• GRAPHIC mode preapration 
Q) ENTRY PREPARATION 

• None 

CD ENTRY ADDRESS 
ABEFH (J\RC6H for the ve rsion 0 .) 

CD EXIT STATE 
.----

Line (79EAH) OOH 

Rotate (79F2H) OOH 

User counter (79EOH~79E3H ) OOH 

NOTES: 
1. Because GI T (79FOH) is not changed, it needs to store FFH in GI T (79FOH) alter re turn . 
2. CStZE does not change. 
3. Scissoring counter does not change. 
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• TEXT mode preparation 
CD ENTRY PREPARATION 

• None 

® ENTRY ADDRESS 
ACBBH (/\CBFH for the version 0.) 

@ EXIT STATE 
-

Line (79EAH) OOH 

GIT (79FOH) OOH 

Rotate (79F2H) OOH 

NOTES: 
1. When the scissoring counter YH and YL (79E4H- 79E5H) exceeds 0200H. it makes 79E4H 

turned to 01H and 79E5H lo FFH. When (79E4H- 79E5H) is befow01 FFH. it c auses no chanfie 
in 79E4H and 79E5H. 

2. CSIZE does no t change. 

• Paper feed 
CD ENTRY PREPARATION 

• Paper feed count is sto red in the address represented by the Xrcg. (Negative number 

is indicated by a complement. ) 

@ ENTRY ADDRESS 
AA04H (A9DE H for the version 0.) 

Q) EXIT STATE 
• The motor stays on. (Moto r off rout ine must be cal led a fter EXIT.) 

NOTE: Paper feed count may change after selling the CSIZE. 

• Linefeed 
CD ENTRY PREPARATION 

• 1.ine kind (79EAH) must be reset to 0. 

• Address area tha t can be destructed should be stored in Xreg. (X- 10 ~ X+I wi ll be 

destructed .) 

@ ENTRY ADDRESS 
A9F1 H (A9CBH for the version 0.) 

(j) EXIT STATE 
• The rnolO r stays ()11. (Motor off routine must be cal led after EX IT.) 

NOTES: 
1. When the contents of Xreg is 7A22H. data in 7A'l8H thru 7A23H will be destructed. 
2. Paper feed count changes after CSIZE. 
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• Print 
(D ENTRY PREPARATION 

• OO H is sto red in LINE TYPE (79EAH). 

• P rint code sw ri ng address must be stored in the Xrcg. 

(When 7 A20H is s1ored in Xreg. it affects 1he da ta in 7A08 H thru 7 A37 H. So. ca re 

must be exerted no t to dest ruct address area of 1he Xreg represented add ress minus 

1en a nd p lus one. 

• P ri nt code is stored in the address represen1ed by the Xrcg. 

CD ENTRY ADDRESS 
A781 H (A75BH for 1he version 0.) 

CD EXIT ST ATE 
• Stays on. 

• The value of 6XCSIZE will be added 10 the contents of CU RSOR (79E6H). ( Mowr 

off ro utine must be called after EX IT.) 

5-4-7. Cassette tape 
• REMOTE ON 
(D ENTRY PREPARATION 

• Sets the PA RAM ETER F/ F (7879H) 

Contents of 7879H 

oxxoxxxx 
OXX1XXXX 
1XXOXXXX 

1XX 1XXXX 

· @ ENTRY ADDRESS 
BF11H 

(D EXIT STATE 

Remote 

0 

1 

0 

1 

CMT input port 

Close 
(CMT output} 

Open 

(CMT input) 

• REMOTE 0 or I turns active acco rd ing 10 the contents of the 

PARA M ETER F/ F (7879H). 

NOTE: This system subroutine drives the relay in the CE-150. regardless 
of the REMOTE swi lch position. 

• REMOTE OFF 
(D ENTRY PREPARATION 

• R MT/ BEEP (786BH~ must be set 10 co ntrol REMOTE I. 

(Prepa ra 1ion is not req uired in the case of REMOTE 0. 

Contenls of 786BH Remote 

oxxxxxxx OFF 

1XXXXXXX ON 
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(l) ENTRY ADDRESS 
BF43H 

CD EXIT STATE 
• REMOTE 0 is off. 
• REMOTE l will be in accordance with RMT/ BEEP (786BH). 

NOTE: Thi s system subroultne dri ves the relay in the CE-150. regardless of !tie REMOTE 
swi rch position. 

• Save of one character 
CD ENTRY PREPARATION 

• Data is stored in the accumulator. 

(D ENTRY ADDRESS 
BDCCH 

(D EXIT STATE 

• None. 
NOTE: This system call must be execu ted after saving of the synchronizing header. 

• Load of one character 
0 ENTRY PREPARATION 

• one 

© ENTRY ADDRESS 
BDFOH 

CD EXIT STATE 
• Data ha; been sent in the accumulat0r. 

• Change takes place in carry. 

Carry Condition 

0 End ol dal a read. 

1 Depression ol rhe [BREAK I key. 

• Creation of header 
CD ENTRY PREPARATION 

• File mode is set in the accumulawr. 

File mode Contents -
OOH Machine language 

OlH BASIC program 

02H 
·I 

Reserve 

04H oata 

Use another code to avoid confusion. as the file mode for o ther than PC-1500 is used. 
• File name is stored in 7 B69H~7B78H of the output buffer. 

CD ENTRY ADDRESS 
BBD6H 

Do not sell this PDF !!! 
139 



140 

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

Q) EXIT STATE 
• Header is established in 7U60 H~7 1~7 H of the outpu t buffer. 

Address Conte nts 

7B60H- 7B67H 

7B68H 

Synchr on111ng headeo 

de Fole mo 

7B69H- 7B78H File na me 

7B79H- 7887H All OOH 

• Header input/output 

0 ENTRY PREPARATION 
• Parameter F f (787911) is set. 

Contents ol 7879H 
r-

In/ Out 

oxxoxxxx 
Out 

OXX1XXXX 

1XXOXXXX 
f- 1xx1xxxx 

- In 

• RMT1BEEP (786811) is set. 

Contents of 786BH BEEP 

XXXXXXXO OFF 

XXXXXXX1 ON 

• Header is created in the case of output. 

CD ENTRY ADDRESS 

BCE8H 

(D EXIT STATE 
• Carry cha nges. 

Carry Condition 

0 Broken on a middle. 

1 Input is completo. --
• In the case of input 

Remote 

o side 

1 side 

Osode 

1 side 

T he read data is sto red in the output buffer of 7 89 1 H~7B/\FH . 

7B91H 7BAOH 76AIH 7BAHI 

Fole name 

Data of 7B79H- 7687H at 
the tom e ot header output. 

• In the case of output 

Sto p bit mod ulatio n signa l stays on. 

NOTES· 1. BEEP woll be on accordance with 786BH. 
2. Paper feed opera tion stays prohibited fo r the CE-t50. 
3. In the case of input. the file name coincident of the header and li le mode is 

displayed on the LCD. In case the lile name is spcc1f1cd. 1t 1s searched until found. 
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• File transfer 

(i) ENTRY PREPARATION 
I) Parameter F F (7879H ) is sci. 

7879H Contents 
--- ------1 

OOXXXXXX In the caso of load 
-----1 

01 XXXXXX In the case of vc rific!l.t•on 

OXXXXXXX In the case of save 

2) Leading addrC>S of input/ output data is stored in the Xrcg. 
3) Byte count of t l1c data minus one is stored in the Urcg. 

0 ENTRY ADDRESS 
BD3CH 

G) EXIT ST ATE 
• In the CllSC of "1 \ C 

(Carry change,) 

Carry Condition 

1 Broken in a middle. 
1----

0 l npuVoutput is complete. 

• Termination of CMT 1/ 0 control 

(i) ENTRY PREPARATION 
• Parameter F F (7879 H) i> .ct. 

c., .. ". "' "''" I , ... ,.,,..o,., •• 
1 XXXXXXX Input 

1----- ---oxxxxxxx Output .____ -----~ 

G) ENTRY ADDRESS 
BBF5H 

Q) EXIT ST A TE 
• Serial pon is rc;.ct. 

• PAPER FEEO kcy of thcC'E-150 become' operative. 
• M otor dri ve turns off. 

• In the case of load 
Change is met in c11rry. H. and V. 

Carry H --
0 -
1 , 
1 0 

1 0 

v State ---
1--1 I--

I 

0 

Load and veri fication are complete. 
--'---·-! 

ate. In break st 

Error occu 

Occurrenc 

rrence during ven f1cation. 

e of check sum error. 

NOTE: The last transfer "address plus one" is stored in the Xreg 

5-4-8. Caution for system subroutine call 
1. Printer related system call 

Although the error code is put on the di>play when an errOt such a, low ballcry 

occurred during cxccu1ion of primer rela ted system subroutine. it is not possible to 
check the error li11c using the !ll kcy. 
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Machine language programming examples 

*Machine language program discussed is assumed to star1 from the address 40C5H. 
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6-1. Binary to hexadecimal conversion 

144 

T he binary number sto red in the Xrcg is converted into hexadecimal equivalent and st0 rcd 

in the fixed nonnumeric variable Y$. Binary number within a range of- 32769 < a < 32768 

is applicable. 

ADDRESS MA 

40C5 

7 

9 

A 

0 

E 

F 

02 

3 

4 

7 

8 

9 

c 
D 

F 

£0 

3 

5 

7 

9 

A 

c 

CHINE LANGUAGE 

68 77 

6A EO 

84 

BE 40 EO 

61 

84 

BE 40 El 

61 

04 

BE 40 EO 

61 

04 

BE 4-0 tl 

61 

69 00 

9A 

Fl 

B9 OF 

87 OA 

83 03 

83 30 

9A 

83 36 

9A 
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MNEMONIC 

LOI UH 77H 

LOI UL EOH 

LOA XH 

SJP (]) 

SIN U 

LOA XH 

SJP (?) 

SIN U 

LOA XL 

SJP (!) 

SIN U 

LOA XL 

SJP cg) 

SIN lJ 

ANI U, OOH 

RTN 

Q) AEX 

(?) llNI II, OFH 

CPI A, OAH 

BCS (3) 

ADI A , 30H 

RTN 

<» AOI II, 30H 

RTN 
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6-2. Display inversion 
The current display contents arc inverted. 

ADDRESS MACHINE LANGUAGE MNEMONIC 

40C5 68 78 LOI UH. 78H 

7 6A 40 LOI UL 4DH 

9 FD 62 DEC UH 

B 25 LOA u 

c BO FF EAi FFH 

E 2E STA u 

F 88 06 LOP 06H 

L: 6C 77 CPI UH, 77H 

93 OE BCS. - OEH 

9A RTN 

145 
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6-3. Single display dot left shift 
The current display contents are shifted to the left by one dot position. 

ADDRESS MACHIN E LANGUAGE MN EMONIC 

40C5 FD 88 PSH x 
7 FD 98 PSH y 

9 FD A8 PSH u 
B AS 76 00 LOA 7600H 

E Fl AEX 

F 89 OF ANI A, OFH 

Dl OA STA XL 

2 A5 76 01 LOA 7601H 

5 Fl AEX 

6 89 OF ANI A, OFH 

8 08 STA XH 

9 68 78 LOI UH, 78H 

B FD 62 <D DEC UH 

D 6A 40 LOI UL, 4DH 

F 66 (2) DEC U 

EO 65 LIN U 

1 IA STA YL 

2 25 LDA U 

3 18 STA YH 

4 84 LDA XH 

5 63 SOE U 

6 04 LOA XL 

7 2E STA u 
8 FD 18 LOX Y 

A 88 00 LOP (V 

c 6C 77 CPI UH, 77H 

E 93 15 BCS (i) 

FO 04 LDA XL 

I Fl AEX 

2 AE Ii 4!: STA 774EH 

5 84 LOA XH 

6 Fl AEX 

7 AE 77 4F STA 774FH 

A FD 2A POP U 

c FD IA POP Y 

E FD OA POP x 
4100 F9 REC 

l 9A RT N 
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6-4. Single display dot right shift 
I he current display contents arc shifted to the right by one dot position. 

DRESS AO 

4 ocs 
7 

9 

8 

E 

F 

01 

2 

s 
6 

8 

9 

B 

D 

E 

F 

EO 

l 

2 

3 

4 

5 

6 

8 

A 

c 
E 

FO 

I 

2 

3 

4 

s 
6 

' 9 

B 

0 

L E 

MACHINE LANGUAGE 

FD 88 

FD 98 

FD A8 

AS 77 4C 

Fl 

89 FO 

OA 

AS 77 40 

Fl 

89 FO 

08 

68 75 

6A FF 

64 

65 

IA 

2S 

18 

84 

63 

04 

61 

FD 18 

6E 40 

91 OF 

6C 77 

91 IS 

64 

04 

Fl 

6 1 

84 

Fl 

2E 

FD 2.A 

FD l A 

FD OA 

F9 

9A 
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MNEMONIC 

PSH x 
PSH y 

PSH u 

LOA 774CH 

AEX 

ANI A. FOH 

STA XL 

LOA 7740H 

AE X 

ANI A FOH 

STA XH 

LOI 

LOI 

UH, 75 H 

H UL, FF 

INC u 

LI N u 

STA YL 

LOA u 

STA YH 

LOA XH 

SOE u 
LOA XL 

SIN U 

LOX Y 

CPI UL, 40 H 

BCR.- OFH 

CPI UH, 77 H 

BCR. - 15H 

INC U 

LOA XL 

AEX 

SIN U 

LOA XH 

AEX 

STA u 
POP u 
POP y 

POP x 
REC 

RTN 
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6-5. Conversion of USING fonnat expressed 
numerical data into character string 

0 ENTRY PREPARATION 
• Numeric data is stored in the fixe·d numeric variable A in decimal figu re a nd the 

format is specified by means of the US ING statement. 

(Format is with in 16 characters and no error is detected duri ng conver~ion.) 

Q) ENTRY ADDRESS 40C5H 

Q) EXIT ST ATE 
• Cha racter stri ng is stored in the fixed non numeric variable AS. However, AS can be 

anything when in error. 

© PROGRAM 

ADDRESS MACHINE LANGUAG E 

40C5 48 79 

7 4A 00 

9 58 7A 

8 BE F7 3F 

E BS 01 

DO co 96 

2 OF 

3 2A 

4 58 78 

6 SA co 
8 F5 

9 88 03 

B 14 

c 89 OF 

E 88 02 

EO 59 00 

2 9A 

-
MNEMONIC 

LOI XH. 79H 

LOI , OOH 

LOI YH, 7AH 

SJP F73FH 

LOI A, Ol H 

VMJ 96H 

OEC A 

STA UL 

LOI YH 

LOI YL 

TIN 

LOP 03H 

LOA YL 

ANI A, OFH 

BZS.+02H 

ANI (Y), OOH 

RTN 

6-6. Power off that does not activate the printer 
upon power on 

148 

With the following program, the printer wi ll not be activated when power is turned on after 

power was turned off. the same manner as in the case of [ OFf] to I ON [. 
,-

ADDRESS MACHINE LANGUAGE 

40C5 AA 78 4F 

8 BE CF CC 

B BE DO 28 

E 85 3E 

DO IE 

1 E9 78 SA EF 

5 E9 76 4E FE 

9 85 00 

B AE 78 80 

E AE 78 9C 

E 1 AE 78 90 

4 BE E8 CA 

7 48 CA 

9 4A 92 

B FD 88 

D BA E3 3F 
, 
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-
MNEMONIC 

LOI S, 784F 

SJP CFCCH 

$JP 0028 H 

LOI A, 3EH 

STA Y 

ANI 788AH, 

ANI 764EH, 

LOI A, OOH 

STA 7880H 

STA 789CH 

STA 789DH 

SJP ESCAH 

H 

EFH 

FEH 

LOI XH, CAH 

LOI XL, 92H 

PSH X 

JMP E33FH 
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1. Determining printing character size and 
direction 

• Specifying printing character size 

Print c haracter size (I ~'9) must be siored in the character size me mory (79F4H ). 

• Specifying pri nting d irection 

Print d irection (0~,3) must be stored in the print direction memory (79F2H). 

2. Restoration of array and two-character variable 
• Array variable and two-character variable that cleared by means of RU N operation or 

CLEAR command can be restored by opera ting the variable pointer (7899H, 789AH). 

Number of bytes dominated by the array variable and two-character variable should be 

deducted fro m the last address of the free area. then store it in the va riable pointe r. 

• How to store 
Assume now " x" is the number that ~ he byte count of array and two-character va ria ble 

deducted from the last add ress of the free area. 

(/ = x / 256 

b = x - 256*a 
Where, 

a: High order two digits when x is d isplayed in hexadecimal figure. 

b: Low order two d igits when x is displayed in hexadecimal figure. 

Whereas, sto re a in the va riable pointe r 7899H a nd bin 789A H. 

• Last address of the free area 

System configuration Address 

PC-1500 only 4800H 

PC-1500 + CE-1 51 5800H 

PC-1500 + CE- 155 6000H 

PC-1500 + CE-159 4800H 

• Number of bytes used for the array and two-character variable 

Numeric array va riable: 

7 bytes + 8 bytes * si.zc of a rray 
Nonnumeric array variable: 

7 bytes + c ha racter length * size of array 
(Character size is no rmally 16 characters. ) 

Numeric two-character variable: 

7 bytes + 8 bytes 

Character two-character variable: 
7 bytes+ 16 bytes 

3. Knowing the use of CE-150 

150 

Because the system program ROM of the CE-1 50 resides in the CE- 150, rFH will be read 

when a MEO address ra nge of AOOOH thru BFFFH is accessed with the CE- ISO not 

connected to the PC- 1500. If connected. the contents of AOOOH will fetch CO H. 
NOTE: PV must be reset. 

Do not sell this PDF !! ! 
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4. CMT fonnat 

CMT FORMAT- 1 

LEADF.R INFORMATION FILE 
foe:; 2981ms ~ DATA : 1026ms ""' 

OTHER: 260ms 

OBJECT FILE 

(ILANK BLANK 

I ,......_,. I . 1 \-/l'---I''~ 
) !ODE FILE XAME NULL DADRS JADltS 

I 
HEADER 

16 (8 BYTE) CSUM 

~ 
2 32 U61.1YTE) 13 (9 BYTJ::) ! SAE ! 

l l MACHINE 00 I '4 
. 

1-..L 
MACHINE : TRANSFER ADDRESS AFTEll LOADING DATA 

PROCRA)! 01 PROGRAM . 

J 0000 RESERVE 02 RESERVE ' 

l)AT,\ 01 

l 
IJ,\TA 

~1ACHINF. 

PROGRAM 
RESERV£ ' 
DATA 

OBJECT FILE I STARTING ADDRfSS IN CJ..O,\D M I 
/ I I I I I // 

TEXT 

(

)IAClllNE ) 
PROGRAM 
Rf.SEl\VE 

~ I II 1 1 1 1 1 I 1 1 I 1 1 11 111 111 11 1 1 1 1111 

DATA 

VARIABL J::S [A. I.I"·] 

STRINGS [AS . 11$ .. ·J 

l)ATA @It:)( ) 

U!\lT @1$1:1( ) 

Dl)IENSIONl:\G 
VARIAllLES(A(;l( )- ··J 

'------'I 
l)ATA UNIT 

00 03 00 00 81) 00 95 

00 13 00 00 10 (l() 2.1 

00 03 19 00 88 01 7•1 

01 A3 19 (l() 10 00 CO 
81) 

I) c 

DATA Fill:: IJLANK 

DIM( * .* ) 

A: DATA $1ZECIJYTE)+3 DIM( r) ! 
B : FIRST ELEMENT 
C : Sf.CONJ) EtEMf; N·r 

fl c 
D: VARIABLES : 88 

STRINGS : L ENGTH OF STRING 

DATA 

2nd DATA UNn· 

DATA FILE 
VARIAllLE DATA 8 

STHINC DA l l \ 16 

@(:IC) 208 

@1$( :!: ) .Jl6 

DIMENSIONl:>l'G V.A·RIABLES 

(B+l)X[C+ l ]"X 3 

l)l)IJ::);SIO;>;JNG STRl'.\CS 

I DATA(BYTE)-1 

0000 

FILE END 

FILE E:\D 

~t o~J" IJl)IENSIO'.\IKG 
STRINGS[A$1%)-.. J [B+ l ]X [C+ l ] X (THE LENGTll Of STRl!\'G W!TlllN THE ARRAY] 

,...._ - -.&. - -11 .a.l.. ! - ,....,.... r- Ill 1 i:;.1 
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5. Circuit diagram 
C ircui try subject lO change wi thout notice. 

Do not sell this PDF !!! 
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5-3 
CE - 151 

5 - 4 
CE - 153 

""' 
f 

00- 1 ><;C ,, 

1 I ~ 

WlX 

""' J_ 1Mf5()V 

T W IOOKO 
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5 - 5 

CE- 155 

>G<; GNO 

!l 
•fW 
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MEMORY MAP when the CE-16 1 is used. (FOR PC-1500) 

OOOOH 

* OIOOH 1-·- •••••••• ••••• --· •.•• --- . - ·---- - . ---- .... 
* RESERVE AREA (RAM) 

CE-161 (ROM/ RAM} 16KB 

3FFFH 
4000H 

STANDARD USER M(MORY (RAM) 2KB 
4S()()H 

NOT USED 

6800H 

ME D 

MEMORY MAP when the CE-16 1 is used. ( FOR PC-1500A) 

OOOOH 
~- .. . -- --. -... . .. . .. ______ __ -------------OIOOH 

* RESERVE AREA (RAM) 

CE -161 (ROM/RAM) 16KB 

3FffH 
4000H 

STANDARD USER MEMORY (RAM) 8KB 

57fFH 

N-OT USEO 

6SOOH 

ME 0 

160 
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MEMORY MAP when the CE-16 1 is used. ( FOR PC-1500) 

OOOOH 
* OIOOH 1---•• ·-. ·- · -• ··--·· ···· --- ·- ·-- ·-----· -·--

* RESERVE AREA (RAM) 

CE-161 (ROM/ RAM) 16KB 

3FFFH 
4000H 

STANDARD USER MEMORY (RAM) 2KB 
4800H 

NOT USED 

6800H 

ME D 

MEMORY MAP when the CE-16 1 is used. (FOR PC-1500A) 

OOOOH 
~ --. --· --------.. --------· -··--------------OIOOH 

* RESERVE AREA (RAM) 

CE-161 (ROM/ RAM) 16KB 

3Fff'H 
4000H 

STANDARD USER MEMORY (RAM) 8K6 

57fFH 

NOl USED 

6800H 

ME 0 

160 
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ADDENDUM 

Differences between the PC-1 SOOA and the 
PC-1500 
Take notice o f' these differences when you use the machine language for the PC-1 500A. 

Page 

89 

90 

91 

PC-1500 

© Chip select decoder 
. . . and it is used to select chip by 

means ofS0~4 . S6.S7, 2Y2and 2Y3. 

0 System RAM 
Because the 4-bit X l K bytes TC55 14 

is used in a pair, the data bus is 

divided into two of oo~DJ and 

D4~D7 and the select signal S7 is 

commonly shared so as to be 

compa tible wi1h 1he 8-bil RAM. 
Address is with in 7800H to 7BFFH 

of the MEO area which is used for the 

system memory area and for the 

fixed variable a rea. 

© User RAM 
It is the user RAM for which 8-bit X 
2KB HM6 11 6 is used. Address 

selected by SO is within 4000H to 

47FFH. 

4-2-2. Block diagram 

4-2-3. Chip select circuit 

Do not sell this PDF !!! 

PC-1500A 

© Chip select decoder 
... and it is used to select chip by 

means of S0~7. 2Y2 a nd 2Y3 ... . 

0 System RAM 

Address is within 7800H to 7FFFH 
of the M EO a rea which is used for the 

system memory area, machine 

language a rea (7CO l H ~7FFFH) and 

for the fixed va riable area. 

© User RAM 
It is the user RA M for which 8-bit X 

2KB HM6I 16 is used . Address 

selected by so~S2 is within 4000H to 

57FFH. 

4-2-2. Block diagram for the PC-
1500A 
Refer to 4-2-2 diagram for the PC

I 500A 

4-2-3. Chip select circuit for the PC-

1 SOOA 
Refer to 4-2-3 circuit for the PC- l 500A. 
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4-2-3. Chip select circuit for the PC-1 SOOA 

CPU 

Bf0~-4-~--..i 

A011 L-J..W-=~..i 
I 

AOl!i RAM 

1/0 PC 531 
$4 To Module: tJml 

o••ro 
DWEO 

s~ 

S6 

MEO 1-"M;;:Ec:;O_~I---- - --ll+--+' 
Jo i OPc•I 

• 

To 01splay chip 2. 4 

'-- ------ - + To Sy$1em RAM 

'---------------~-- l o 1/ 0 PCRT(LH58111 

.. ro ROii CS613128f 

'------------ ---- --- To ModuJt Un.t 

__,. To MOOU!e Ur- I 

"'"" ()Jil'\I" 

--~-< 

SHlC I { 

I 

TC4CJH139 ClfCU•t 
Truth table 

j (11(1.Jll INPU T 

a 
YO 

ENABLE SELECT 

G A B 

YI 
H l1' 

l L I 

A 'I<! ~ H L 

l L II 

G Y3 l H Ii 

·:< = Irrelevant 
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YO 
H 

L 

H 

H 

H 

Yl ,.~ YS V6 '11 
H H H >l H 

OUTPUT 

Yl Y2 Y3 
H H H 

H H H 

L H H 

H L H 

H H l 
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PC-1500 

• so~S7 is selected by the decoder 
IC (TC40H138F) when the gate 
signal input MEO (G1) is high, Y1 

(G2A) low, and G2B is low 
(normally low). 

SI .. .... With high .. . , low so as to 

(Yl) select the optional user RAM 

area .... 

PC-1500A 

• so~s7 is selected by the decoder 

IC (TC40H138F) when the gate 
signal Input MEO (G1) Is high, Y1 

(G2A) low, and G2B is low 
(normally low). 

SI ...... With high .. . , low so as to 

(YI) select the user RAM area .... 

S2 . .. ... With low .... the S2 output S2 ...... With low ... , the S2 output 

(Y2) goes low so as to select the (Y2) goes low so as to select the 

optional user RAM area. . . . user RAM area . ... 

S3 ..... . With low ... , the S3 output S3 . . .... With low . . . , the S3 output 

(Y3) goes low so as to select the (Y3) goes low so as to select the 

user RAM area. . . . optional user RA M a rea . .. . 

S4 ...... With high .. ., the S4 output 54 . .... . With high ... . the 54 output 

(Y 4) goes low so as to select the (Y 4) goes low so as to select the 

user RAM area. . . . optional user RAM area .. .. 

55 .. . . . . Do not use 

S7 . ... . . so as to select the system -(Y7) RAM (TC55 I 4) .. . 

Chip select signal 

S5 .. .... Optional user RAM area 

(Y5) (Address assignment of 

68QOH ~6FFFH) 

S7 ..... . so as to select the system 

(Y7) RAM (HM6 11 6) ... 

Chip select signal for the PC-1 SOOA 
Refer to following chart for the PC
I 500A. 

Do not sell this PDF !! ! 
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Chip select signal for the PC-1500A 
OOOOH 

YO 

CI YO) 
OPTIONAL USER MEMORY 

3FFFH -I so 4000H 

CYlil 47FFH 
1--- -I· 

SI 4800H 

(Yl ) 4FFFH 
STANDARD USER MEMORY 

S2 5000H 

(Y2) 57FFH 

S3 5800H 

(Y3) SFFFH 
-

S4 EiOOOH 

(Y4) 67FFH 
OPTIONAL USER MEMORY 

Yl 
SS 6800H 

(fYf) 
(Y5) 6FFFH 

,_ 

7000H 

INHIBITED 

75FFH 
S6 

(Y6) 
V2 760011 

(2Y2) 76FFH 

V3 7700H STANDARD USER AND 

(2Y2) //FFH SYSTEM MEMORY 

S7 7800H 

(Y7) 7FFFH MACHINE 1.ANGUACE ARCA 
(7CDIH-7fffHI 

8000H CE- 150 
SYSTEM PROGRAM.VO PORT 

CE- 153 
Y2 VO PORT 

(1Y2) CE- 158 
SYSTEM PROGRAM 

BFFFH 

COOOH PC· 1500A 
SYSTEM PROGRAM 

1/0 PORT 
CE· l 58 

Y3 1/0 PORT 
UART 

( IY3) 

L I FFFFH 
.--l. 

Do not sell this PDF !!! 

NOTE. so- s1. V2, and 
V3 are appl icable only 
for MEO area. 
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PC-1500 PC-1500A 

4-2-4. PC-1500 system memory 4-2-4. PC-1 SOOA system memory 
map map 
CD .. . Withthe P C-1 500,MEOmemory CD . .. With the PC- 1500A, MEO 

area 4000H thru 47FFH and 7600H 

thru 7BFFH are used for the user 

memory and COOOH thru FFFFH 

for the system program. . .. 

MEMORY MAP 1 

MEMORY MAP II 

me mory area 4000H thru 57FFH 
and 7600H thru 7FFFH are used for 

the user memory and COOOH thru 

FFFFH for the system progra m . .. . 

MEMORY MAP I 
Refer to following MAP I for the P C-

1500A. 

MEMORY MAP 11 
Refer to followi ng MAP II fo r the PC -

1 SOOA. 
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MEMORY MAP I for the PC-1 SOOA 

Q(XYJH 

CE-160 

2000H 

CE - 159 (R0M/ RAM) 8KB 

<( 
u.J 

"' 31\00H <( . 
"' 4000H STANDARD USER MEMORY (RAM) 6KS 

NOT USED 
w 
(/) 

::0 5800H CE-151 (RAM) 4KB 

6800H 
NOT USED 

7COfiT 

8000H 
CE - 158 

NOT USED SYSHM PROORAM 
{ ROM) 

. 16KB 

AOOOH 
CE- 150 

SYSTEM ?ROORAM 
NOT USED <( 

{P.0~) 
"' "' 8KB 
<( 

::;; 

NOT USED 
"' COOOH >-
(/) 

>-
(/) 

PC-1500A NOT USED 
SYSTEM PROGRAM 

(ROM) 

16KB 

FFFFH 

PU PU 

W - PV 

MEO 

• Area reserved for op tion will become unused. in case the respective option is not 
connected. 

• Refer to "Memory map II and 111" for -
• PV and PU are bank select signals. 
• Shadowed area can not be used. 

Do not sell this PDF !!! 
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MEMORY MAP II for the PC-1500A 
MEMORY MAP when the CE-155 is used. 

3000H 

3800M CE- 155 (RA M) 2KB I-
4000M STANDARD USER MEMORY (RAM) 6KB 

5800H 
CE· 155 

(R AM) 6KB 
6FFFM 

~ 8KB IN TOTAL 

NOT USED - -· ·-7600H 

I'--
ME O .... 

Page PC-1500 PC-1500A 

102 4-3-1. 40-pin connector 4-3-1. 40-pin connector 
Pin no. Signal name Detcrlptlon Pin no. Signal name Description 

5 S4 Address designatio•n 5 NC NC 
ot OOOOH- 3FFFH 

16 Sl Address designation 16 S3 Address designation 

of 4800H- 4FFFH of 5800H-5FFFH 

17 S2 Address designation 17 S4 Address designation 

of 5000H- 57FFH of 6000H- 67FFH 

18 S3 Address designation 18 SS Address designation 

of SBOOH• ·SFFFH of 6800H- 6FFFH 

The above portion 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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