
NOTE: Machine language program, which controls hardware directly,
gives you more various functions than BASIC pro~s. However. you
should check your machine language program eno h to make no error
before executing it because single wrong key ope ation may upset the
program or occasionally make the machine break down.
Sharp Corporation assumes no liability or responsibility of any kind
arising from the usc of programs or program materials or any part
thereof.

Since the release of the PC-1500 on market, we have had great
number of questions from users regarding the machine language
of the PC-1500.
To 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 I,H580 I Microprocessor and LH58 11 Peripheral
Control LSI in concern with the PC-1500 system. Because the
text is edited on the basis of user questions, it may not support
quality as a guidebook. In such an event, you are suggested to
make reference to microprocessor guidebooks published on
market, in addition to this text.
YOUf opinions and questions are welcome through our products
distributor.
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make the loop

return data into memory

take data in the accumulator
take the complementEAI FFH

STA U
LOP 06H
CPI UH,77H
BCS -OEH
RTN return to BASIC

2. Translate the above program into machine language. The assembler translates the
assemble language into the machine language automatically according to the list.
However, a short program can be translated manually. (hand assemble)
The above program can he translated as follows:

68 7H 6A 4D FD 62 25 BO
FF 2E 88 06 6C 77 93 OE
9A

advance the address

1. Prepare the program with assemble language consisting of mnemonic codes.

LDI UH,78H} " first di ("I" d
LDI

prepare tor assignment of the irst display bu ier ad ress.
UL,4DH

DEC UH
LDA U

[EXAMPLE] DISPLAY REVERSE PROGRAM

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

There are many program languagesfor each purpose.PC-1500,for example, is
designed to carry out both BASICand machine language.BASIC iseasyto use,
however, execution speed is slow. On the other hand, machine language is
difficult to understandbut execution speed is fast.

1. Machine language
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This manual is di vided into three major sections; description of LS I (pp. 5~84: LH 580 J

Microproccssor& I.H58 10 LH58lJ I o port controller). PC-I 500 hardware description
(pp. 85~109), and PC-JSOOsoftware description (pp. Ill~141).
If you want to know about PC-1SOO system first, read from p. 86.

10 "An WAIT 0
20 PRINT" sharp pocket computerll
~ FOR A=O TO 155
40 GCURSOR A
~ GPRINT 255-POINT A
60 NEXT A
70 GOTO 30
80 END
100 "8" WA ITO
110 PRINT "sharp pocket comout eru
120 POKE &40C5.&68·&78·&6A·&40·

&FD·&62,&25,&BO,&FF,&2E,&88,&06
1~ POKE &4001.&6C·&77,&93·&OE,&9A
140 CALL &40C5
1~ WAIT 20:PRINT:GOTO 140
160 END

EX. Write the following program after executing NEW &4100 lli!!ERj .

Execute the following program. You can run the BAS Ie program with lliU [EJ and the
machine language program with [iF_j U2J . Display reverse in machine language program
is faster than that of BASIC. You would know how functional the machine language
program is.

3. After the completion of the machine language program, write it in PC-ISOO by using
POKE instruction. And execute the program together with BASIC by CALL
instruction.
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CD 8-bit parallel data processing
CD Direct accessing of 128Kbytes
CD Usc of a 6-byte general purpose register, in addition to the accumulator, allows to

comprise three pairs of 2-byte date pointers.
@ 9-bit timer capability
® Three kinds of interrupts

• Non-maskable interrupt
• Maskable interrupt
• Timer interrupt

® 82 instruction set
o WAIT function (memory access control possible)
® Clock P<pfor input port (8-bit) and external latch
® Memory backup function (BFI, BFO)
@ LCD backplate signal control
@ External crystal connection for clock generation
@ Reducing program steps by means of 28-kind single step vector subroutine jump

Features of the LH5801

The I.H5801 Microprocessor is a CMOS static 8-bit microprocessor that features low
power dissipation performance inherent to CMOS LSI and large capacity data
processing. Not only that, it enables to to configure a variety of systems with a few
additional chips because such as the l.CD backplate signal generator. input port, external
latch clock, and timer are built in the LH5801.

2-1. Outline of LH5801
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I _~" DIS?: LCDon/off control

General purpose flipflop

H: Carry
(digit to digit)

i
L.

A: Accumulator L- V: OverflowA

IE: Interru pi enable
- ··----~8 .

i--_X_H_-;;- __ X_L_-'s;;-XfegI Data pointer,

I--_Y_H_-::- __ Y_L_ Yreg r : or
UH UL 8 Ureg general purpose registerL- ~ _

__ S_H__ S_,I __ SL 81 S: Stack pointer
- C: Carry and borrow

(byte to byte}

---- - Z: Zero

PH i PL 81 P: Program counter Status reqister

Fig. 1-2 Internal register & flipflops

VA
VB
VM
VDIS

HA NMI MI

VGG
vee
vss

XLO XU q,OS WAITADO-AD7

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

2-2. Intemal Structure
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Single byte data I . ._
8786858483828180

<D Carry 1lag C
Carry flag C is set when there is a carry from the MSR and reset when there is no carry.
For SUBTRACT, the flag is set when there is no borrow or reset when there is.

CD Half carry flag H
Half carry flag H is set when there is a carry from the bit position "3" (digit-to-digit
carry) and reset when there is no carry.

CD Zero flag Z
Zero flag Z is set when the operational result is zero and reset when not.

eD Overflow flag V
Overflow flag V is set or reset depending on the operational result of"C6(f;CT': where.
the carry from the bit position 6 of a single byte data is assumed to be C6 and the carry
from the bit position 7 to be C7.

Status register T = I 0 [ 0 I .0 i H~·vi z J IE: C :

Status flags. C. V, H. Z. IE are contained in the 8-bit status register. In general, flags other
than IE change their state after the execution of arithmetical instruction.

2-2-3. Status flags

t=f-~L~_Lt~:register

'. ...~LCD onloff control.

Low order 5 bits represent one of five status of
operational result.

B

p p p p

I
.. .-

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 "!'
when the next instruction is tetcned.

S Stack 16 Indicates the stack address.
pointer ..

A Accumulator B Used for retention of operational resutt or tor data
transfer with the external memory.. .

XL 8 Xl. XH. YL.YH.UL. UH comprise independent 8-
Xreg

XH 8
, bit registers.
Also. used as 16-bit data pointers. Xreg. Yreg. and

Yl 8 Ureg. when used in a pair.
Yreg Data register ,

YH a
UL ; 8

Wh" "0" is '" '0 the TM, u "0", ths 00",'" ..~

Ureg
UH 8

TM Timer counter 9
i -+, action. When anything other than "0" is set. it

puts the counter into action. When the TM turns
full of "1" with the interrupt enable signal IE on,

f..-- - CPU executes an interrupt processing.

PU General ur ose Iii -flo .

2-2-2. Internal registers
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CD XLO, XL1
These are external crystal connection pins. XLO is the input pin and XLI is the output
pin. Clock frequency is divided by two inside the CPU. When the 2.6MHz crystal is
connected. the CPU operates under 1.3MH7. of internal machine cycle.

CD ADO"-'A015
Address bus. Outputs from these pins are 3-state (three output states of high, low and
high impedance) and go high impedance with BRQ (Bus ReQucst). Basically. 64K
bytes of memory area is supported for direct accessing, but it is made possible to access
even 128K area of memory area when MEO and MEl are used.

CD 00"-'07
Bidirectional data bus which is used to write or data to; from the external memory.

CD MEO, ME1
Memory enable signals. As memory area of 64K bytes is accessed by MEOand another
64K bytes by MEl, it permits direct access of memory area of 12SK bytes in total.
Since MEO is used for instruction fetch and stack operation, accessing by means of the
program counter P and stack pointer S is limited to a maximum of 64K bytes.
A-; for data accessing, both memory areas covered by MEOand M F., can be controlled
by a CPU instruction.

~~~~~~m~ a~~~~~N_Owoooooaa~~zoaooooooz~~~~~~~>~~~~~~~<~<

57565554535251 50 49 48 47 46 45 44 43 42 41 4039
R/W 58 38 D7
pg> 59 37 D6
PV 60 36 D5
PU 61 35 04
4iOS 62 34 D3
XLO 63 33 D2
XLI 64 32 Dl
WAIT 65 31 DO
IN7 66 LH5801 30 MEO
IN6 67 ·29 MEl
IN5 68 (TOP VIEW) 28 OD
IN4 69 27 HO
IN3 70 26 HI
IN2 71 25 H2
IN1 72 24 H3
INO 73 23 H4
NC 74 22 H5
NC 75 21 H6
NC 76 20 Hl

1 2 3 4 5 6 1 8 9 1011 1213141516171819
I-
LIJ
~ 0 ~O~~U~ ~ - ..._,o a:::Li: ~ L&... 0.. ~ W (.!l ::E a < III::;;:-I~< ~
a:::ZIXlIll>IXlOIXl»»»Z::;;:IIO

2-2-4. CPU pin description
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® RESET
CPU reset input. High state of this signal resets the CPU and the contents of the
address FFFEH is set to the register PH and the contents ofthe address FFFFH lathe
register PI .. When it turns from high to low level, it starts program execution from the
address of the program counter.

(DNMI
Non-rnaskablc interrupt input. High state of this signal causes interrupt to the CPU. to
which the CPU unconditionally responds and starts the interrupt processing routine of
which high order byte address is represented by the address FFFCII and low order
byte address by FFFDH.

I
Memory write cycleMemory read cycle

CPU DATA )>-----DO-07 ---4-------( MEMORY DATA: )1------(

R/W I

MEO or -+ --'
MEt I

A~~~ __ ~X~----__--__--~~X~------------~--x====

OD--.--___,A'-- ----.-_ __.j/

\f>OS

® 4iOS
Through this line can be supplied the clock to an external system since the clock in the
same phase as the CPU internal basic clock is on this line. Connection of the 2.6MHz
crystal oscillator to XLO and XLI will supply the clock of I.3M Hz.

®RIW
Memory write signal. A low on this line causes the CPO to send data on the data bus.

000
Output disable signal, A high on this line causes the CPU to prohibit data output to the
external device. It is used in writing data to the memory.
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Start address
by timer interrupt

Start address
by NMI input

Start address
by MI input

B

C

o
E

A

Start address
by RESET input~

~
..

-

v-

l
I

\-
r

I
I

~

E1H

71H

E2H

2CH

E2H

2BH

EOH

OOH

9

External memory

FFFFH

FFF8H

E22CH

E22BH

E171H

EOOOH

Address

@) MI
Maskable interrupt input. When the interrupt enable flag IE is active, a highon the pin
MI requests interrupt. to which the CPU starts to execute the interrupt processing
routine whose high order byte address is represented by the address FFF8H and low
order byte address by FFF9H.

How instruction execution address is determined against the reset and interrupt
input
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@ INO"'IN7
Input port through which the CPU receives R-bitdata into the accumulator. As internal
pullup resistor is used, the CPU assumes it to be high level when not connected.

@ P4>
External latch clock. With high level of this clock. the contents of the accumulator is
scm on the data bus. Addition of lC will comprise an output port.
REFERENCE: ATP instruction.

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

---. ........__ Operation code _
fetch

Last-I cycle

QPF

I-,---------,
, I

,..----;--------.

MEO

ADO
-AD15

<POS

@BRQ
Bus request signal.

@BAK
Bus request ackowledge signal. When BRQ goes high, the CPU issues a high level of
signal on BAK in response to it. The CPU keeps address bus (ADO"-'ADlS), data bus
(DO"-'07), MEO, MEL RjW, 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 bc issued in fetching
address data, immediate data, and second byte of the two-step instruction.
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@ HO~H7
LCD backplate signal output. As the liquid crystal display (LCD) is driven by
backplate signals and segment signals. the CPU controls the backplate signals.

@ VA, VB, VM, VOIS
LCD backplate power supply inputs.

@ HIN
Input signal to the counter from which the LCD backplate signals HO""H7 are
generated. Normally. connected to pin HA of the CPU.

® HA
CPU internal divider output pin. It is used for the basic clock that drives the LCD that
connected with HI~ and the segment signal generating I.SI.

® DrSp
LCD on; off control signal output which can be set or reset by means of instruction.

@ BFO, BFI
RF flipflop output (BI-'O) and input (8Ft). The 8F flipflop is reset by the OFF
instruction from the CPU. and will be SCI when the input BFt is turned to high level.
BFO is in low level when the BF flipflop is set and in high level when reset.
As VGG is power supply to the BF flipflop, the contents of the flipflop are retained as
long as YGG is in supply.
Normally, it is used for memory backup system.

NOTE: WA is the flipflop dedicated to WAIT, by which theWAIT input is received at the falling
edqe of the clock <POS.Because the CPUoperating clock if> stops when WA is high, it
makes the CPU'stopped, consequently.

Flipflop
WA

WAIT

Clock

rJiOS
Basic Clock

@WArT
CPU wait signal. A high on this line stops the clock if> so that the CPU halts its
operation. As soon as WAIT turns low. the CPU resumes the operation,
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When the 4MHl crystal oscillator is in connection. the timer is incremented at each
32,usec, because cflF is 31.25k Hz .

Oscillator t ~d~r ·..=J--~F

The timer is a 9-bit polynominal counter. The counter value can be set by the AMO or
AMI instruction of the CPU. Shown in "POI.INOMINAL COUNTER" is the list of
hexadecimal data of counter with decimal count number.
The timer operates continuously at all times. When the counter value reaches IFFH, it
issues interrupt request to the CPU. If IE (Interrupt Enable) flag is active at that point, the
CPU jumps to the timer interrupt processing routine whose high order byte address is
represented 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 OOOHwhen it is not used.
Since it counts in synchronization with the clock <PF, each one cycle of (/>F increments the
counter one step.

2-3-1. Timer

2-3. Functions
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1£5
1F2
lF9
OFC
17E
lBF
ODF
06F
137
098
04D
126
093
049
124
092
149
1M
002
169
184
lOA
lED
1F6
lFB
OFD
07E
13F
09F
04F
127
193
oe9
164
082
159
OAe
056
12B
195
~CA
065
132
199
OCC
066
033
019
ODC
006
003
101

DATA OF
COUNTER

197 282
OCB 281
165 280
182 279
1D9 278
OEC 277
076 276
138 275
090 274
04E 273
027 272
113 271
089 270
144 269
OA2 268
051 267
028 266
014 265
lOA 264
085 263
142 262
OAI 261
150 260
1A8 259
004 258
16A 257
085 256
05A 255
120 254
196 253
1CB 252

294
293
292
291
290
289
288
287
286
285
284
283

100
186
OC3
161
180
108
1EC
OF6
17B
OBD
05E
12F

DATA OFI COUNT
COUNTER NUMBER

OA7 I 303
153 302
OA9 301
154 300
1AA 299
ODS 298
06A 297
035 296
01A 295

DATAOFI
COUNTER I

OB7 I
05B
020 I 405
116 404

!

188
lC5

334
333
332
331
330
329
328
327
326
325
324
323
322
321
320
319
318
317
316
315
314
313
312
311
310
309
308
307
306
305
304

all
008
004
002
001
100
080
040
020
010
108
084
042
021
110
188
OC4
062
031
018
10C
086
043
121
190
lC8
OE4
072
139
09C
14E

1AB 355
105 354
OEA 353
075 352
03A 351
110 350
08E 349
047 348
123 347
191 346
OC8 345
064 344
032 I 343
119 342
08C 341
046 340
023 339
111 338
088 337
044 336
022 335

DATA OFI COUNT
COUNTER, NUMBER

398
397
396
395
394
393
392
391
390
389
388
387
386
385
384
383
382
381
380
379
378
377
376
375
374
373
372
371
370
369
368
367
366
365
364
363
362
361
360
359
358
357
356

402
403

406
407

COUNT
NUMBER

13C
19£
lCF
lE7
lF3
OF9
07C
BE
19F
OCF
167
183
009
06C
036
118
080
146
OA3
151
OA8
054
12A
095
04A
025
112
189
lC4
OE2
071
038
l1C
18E
OC7
163
lBl
008
16C
OB6
153
OAD
156

1£2 401
OF! 400
078 399

459
458
457
456
455
454
453
452
451
450
449
448
447
446
445
444
443
442
441
440
439
438
437
436
435
434
433
432
431
430
429
428
427
426
425
424
423
422
421
420
419
418
417
416
415
414
413
412
411
410
409
408

COUNT
NUMBER

lCl
1EO
OFO
178
laC
IDE
1 EF
IF7
OFB
070
03E
11F
08F
147
lA3
101
OE8
074
13A
19D
OCE
067
133
099
04C
026
013
009
104
082
041
120
090
148
OA4
052
129
194
lCA
OE5
172
189
ODC
16E

107
183

OOF
01F
03F

OFF
07F

1FF

DATA OFI
COUNTER

511
510
509
508
507
506
505
504
503
502
501
500
499
498
497
496
495
494
493
492
491
490
489
488
487
486
485
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

"POLINOMINAL COUNTER"
COUNT
NUMBER
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OlC
10E
087
143
lA1
100
1E8
OF4
17A
1BD
ODE
16F
1B7
OOB
060
136
19B
OCD
166
OB3
059
02C
016
108
185
lC2
OEl
170
188
IDC
lEE
OF7
07B
030
OlE
10F
187
1C3
1E1
1FO
1F8
lFC
lFE
1FF

DATA OF
COUNTER

14
13
12
11
10
9
8
7
6
5
4
3
2
1
o

OBA
150
OAE
057
02B
115
08A
045
122
091
048
024
012
109
184
OC2
061
130
198
1CC
OE6
073
039

DATA OF I COUNT

COU;;"IN~.~
103 41
181 40
leo 39
OEO 38
070 37
138 36
19C 35
lCE 34
OE7 33
173 32
089 31
OSC 30
12E 29
097 28
048 27
125 26
192 25
1C9 24
1E4 23
OF2 22
179 21
OBC 20
15E 19
lAF 18
1D7 17
OEB 16
175 15

66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44

128
094
14A
OA5
152
1A9
1D4
lEA
OF5
07A
130
09E
14F
lA7
103
OE9
174
1BA
100
OEE
077
038
010

118
117
116
115
114
113
112
111
110
109
108
107
106
105
104
103
102
101
100
99
98
97
96

182
OCl
160
OBO
158
lAC
006
16B
185
aDA
16D
1B6
lDB
OED
176
lBB
ODD
06E
037
018
000
106
083

DATAOFI COUNT
COUNTER NUMBER

141 I 95
lAO 94
000 93
168 92
084 91
15A 90
lAD 89
1D6 88
1ER 87
1F5 86
OFA 85
170 84
OBE 83
15F 82
OAF 81
157 80
OAB 79
155 78
OAA 77
055 76
02A 75
015 74
OOA 73
005 72
102 71
081 70
140 69
OAO 68
050 67

DATA OFI COUNT

CO"; IN~;".
1A6 145
003 144
069 143
134 142
19A 141
1CD 140
1E6 139
OF3 138
079 137
03C 136
11E 135
18F 134
lC7 133
1E3 132
1Fl 131
OF8 130
17C 129
1BE 128
lOF 127
OEF 126
177 125
aBB 124
050 123
02E 122
017 121
OOB 120
105 119

155
154
153
152
151
150
149
148

OE3
171
OB8
15C
1AE
007
06B
135

180 199
OCO 198
060 197
030 196
118 195
18C 194
OC6 193
063 192
131 191
098 190
14C 189
OA6 188
053 187
029 186
114 185
18A 184
OC5 183
162 182
OBl 181
058 180
12C 179
096 178
14B 177
1A5 176
102 175
1E9 174
1F4 173
lFA 172
1FD 171
OFE 170
17F 169
OBF 168
05F 167
02F 166
117 165
088 164
145' 163
1A2 162
001 161
068 160
034 159
11 A 158
18D 157
1C6 156

DATA OF COUNT
COUNTER NUMBER

16

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

COUNT
NUMBER
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When NM! is turned high. the CPU creates synchronizing pulse at the rising edge of the
clock q)H, which sets IRO active. If IRO is active when the CPlJ acknowledged the
interrupt after completion of execution. it goes into the interrupt routine and IRO is reset in
a course of the interrupt processing.

~ResellRO I

lnterrupt J
__ a_C_kn_O_W_If!_oj_g_tI I_nterruPt processing ... _.

'l Instruction execute

•...-

SynchronizingI pulse

IRO-----...J

NMI

XLO
CPU internal

~HDivider

As the N IM input is sampled by the clock (/>H, it will become 250k Hz when the 4M Hz
crystal oscillator is connected.

CD Non-maskable interrupt
When NM I is turned from low to high level, it sets the flipflop IRO active, upon which
time interrupt is requested to the CPU, so that the CPU starts executing the interrupt
processing after completion of current instruction execution.
Since the non-maskable interrupt is given with the highest priority order, the interrupt
will be acknowledged at once, regardless of its internal state.
IRO will be reset in a course of the interrupt process.

There are following three kinds of interrupt for the LH5ROI CPU.

2-3-2. Interrupts
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T·-(S;
S 1-5
O-IE
O-IR2
Pl-:.S;

:H~~U~ I
S-I-5
:rrF6H.-PH
(rrF~H; '~L

Maskable interrupt processing sequence

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

When interrupt request is issued while IE is inactive, the interrupt will be ignored
even though IR2 is set.

CD Maskable interrupt
When MI is turned from low to high level, it sets the flipflop IR2 active. If the
interrupt enable IE is active at this point, interrupt is requested to the CPU. so that
the CPU starts executing the interrupt processing after completion of current
instruction execution. IR2 will be reset in a course of the interrupt process.

T

PL

T·_(S;
S I-S
O·~IE
O'-IRQ
PL-(S)
5-1-S
PH-S
S I-S
~FFfCH;-'PH
(FFFOH) • PL

Value of S -? lOO2H
after interrupt 1------1

I003H
1-----1

l004H
t------I

Value of S ~ 100SH
before interrupt I----~

PH

If S.:·::'100SHbefore going into the interrupt
process. the contents of T and Pare
stacked, and it becomes S=1002H after the
processing.

Non-maskable interrupt processing sequence

18
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1ntc....'I.IV'
:;>,u~~'.:;.,t,F.

Vl3"".'U'.II" '~'ul"l~!~ e ." :::;;;~!':!::-'

l~<J"

Priority order 01 interrupts
(I) Non-rnaskable interrupt responds

to the interrupt request whatever
the CPU internal state may be.
Also, it responds in the first priority
even during execution of interrupt
routine by other interrupt.

Return to main routine
The RTl instruction is used for returning from the interrupt processing routine 10the main
routine.
Because the contents of the T register and the program counter are stored in the staek at the
beginning of the interrupt processing routine. the contents of the T register in the stack
returns by the RTJ instruction. Since the interrupt enable flag IF is contained in the T
register. the contents of IE immediately before the interrupt returns by the RTI
instruction.
To disable maskable or timer interrupt by the main routine after returning from the
interrupt processing routine. the bit in the stack corresponding 10 the nag IE must be reset.

T-O:S;
S 1-$
o -IE
O-IRI
PL- ..S; :

$-1-5 JPH-:S.
$-1-5
;fffAH; -f>H
'HFBHL...--;-Pl

IRI-l

CD Timer interrupt
When interrupt is requested from the timer. it sets the flipflop lR I active. If the
interrupt enable IE is active at this point. the CPU starts executing the interrupt
processing after completion of current instruction execution, and IR 1will be reset in
a course of the interrupt process.
When interrupt is requested while IE is inactive. the interrupt will be ignored even
though IR I is set.
Timer interrupt processing sequence
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IE: Interruptenableflag
IRO: Non-maskableinterrupt requestflipflop
IR1: Timer interrupt requestflipflop
IR2: Maskableinterrupt requestflipflop
PU: Generalpurposeflipflop
PV: Generalpurposeflipflop

20

y
O-IE.
O-IRO
O-IR1
O-IR2
O-PU
O-PV
lFffE'll\ •PH
IFFFFH1-PL

I
I

( tnstnJ(;110n
~p.tcn

P'l ·r
I

( In!>tr,Jr.tioro
execuoon

I

:rTerfl.p;:
proce~sl"~
routine

11'terrl'pt~r\lcessin&
nmt-nc

When RESFT is turned from low to high and low again. it resets CPU in the sequence
described below. and the contents of the external memory address FFFEIl is sent to the
register PH and the contents of the address FFFFH to the register PL. then instruction is
executed.

Mainl-~ ...==1~~~
~/ I ~ --.- Request fors-: ~ ,/ maskable or',:'-,._ I / Iimer interru pt
1 -.. ...........::::-.............. ' // (Because

'!I "-'<::::--Jl'~~:/~~~~~:~I~~g~:
the main
routine.),

2-3-3. Reset

(3) In order to acknowledge rnaskablc
or timer interrupt during execution
of the interrupt processing routine,
the flag IE must be set active at the
top of that processing routine.

(2) When either maskable or timer
interrupt request is met during
execution of the interrupt
processing routine, it will be
acknowledged upon returning to
the main routine because IF was
reset during execution of the
interrupt processing routine.
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Timer
interrupt
fl)uhf)A

N

MaskaolA
interrupt
nrocessmg

Non-maskable
mterrupt
p(Oce:.:.~ill~

y

Reset
prooessng

2-3-4. CPU system sequence
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It is possible to comprise a memory backup system using this SF flipflop.

8FI

GND

r--------------------------------~

BFO

(')1 I
~ I

I I'"
I I I

II BE flIpflop I
I r- ss Q 1
I I
I CPU LOGIC

I
I OFF Q 1-0R
I I
I 1 I

I

0 I I
I IL _________________

-------- ______ J

6

VGG

vee

The CPU has two supplies of power; vee and VGG. As the BFflipflop isdriven byVGG,
the state of the BF flipflop is retained as long as VGG is in supply, even if vee supply is
out. The BF flipflop is set when the BFI input is turned from low to high level and reset
when the OFF instruction is issued from the CPU.
Low stale of signal is on the BF flipflop output BFO when the flipflop is active and high
state of signal when inactive.

2-3-5. SF flipflop

promsoft.com



23

ADO-AD15

ME1
wait

condition

MEO
wait

condition

wo Wl

controller

I---;;'OMEII/O port
CPU

I---~DMEO

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 wait signal is created by the externally provided counter. but the 110 port
controller with the programmable wait time control feature (LHg511) is used for this
purpose. For more details of this function, refer to the section discussing the I!0 port
controller.
Shown in the next page is the connection of the CPU with the I/O port controller,

2-3-6. WAIT function
(interfacing with the slow access time memory)
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Contents of the memory represented by Rreg (accessed with MEO)
Contents of the memory represented by Rrcg (accessed with MEl)
Contents of the memory represented by 16 bits of of>(accessed by MEO):where a
represents high order 8 bits of the address and b low order R hits

(Rreg):
#(Rn:g):
(ab):

Symbols used in discussing operand, function, and operation
A: Contents of the accumulator (8 bits)
XL: Contents of the low order 8 bits of X reg
YI.: Contents of the low order 8 bits of Yreg
UI.: Contents of the low order 8 bits of Ureg

(RL represents either of XL, YL or UL.)
XH: Contents of the high order g bits of Xrcg
YH: Contents of the high order 8 bits of Yreg
UH: Contents of the high order 8 bits of Ureg

(RH represents either of xn. Y I L or UH.)
Xreg: Contents of the X register (16 bits)
Yreg: Contents of the Y register (16 bits)
Urcg: Contents of the U register (16 bits)

(Rreg represents either of Xreg. Yreg. or Ureg.)
P: Contents of the program counter (16 bits)
PL: Contents or"low order 8 hits of the program counter
PH: Contents of high order 8 bits of the program counter
S: Contents of the stack pointer (16 bits)
SL: Contents of low order 8 bits of the Slack pointer
SH: Contents of high order 8 bits of the stack pointer

(EX) [ Example J

.Format
ACe RL
L Operand

ACC
- 1 __ Instruction name

[ Functional description J

+C ---4 A
LSymbolT Symbol

.Operation
A + [operand]
T Symbol

This section deals with function of each instruction.

2-4-1. Outline

2-4. LH5801 instructions
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XL= 0 0 1 1 0 0 1 1
C=o

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

(EX) ADC XL
Value of the XL register is added to the accumulator, providing "C=O",

A= I 0 0 0 0 0 0 1 0 Execute A- • 0 0 1 1 0 1 0 1
!.... __ ._~ L___..•,

;\ + [operand] + C - ;\

• Operation• Format
ADC RI.
ADC RH
ADC (Rreg)
ADC #(Rrcg)
;\OC (ab)
ADC #(ah)

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

Either the contents of the internal register or external memory arc 8-bit added with the
accumulator including carry, and its result is stored in the accumulator,
C, H, Z. and V may change,

#(ab): Contents of the memory represented by 16 bits of ab(accessed by MEl); where a
represents high order 8 bits of the address and b low order 8 bits

i: 8-bit immediate data
i, j: 16-bit immediate data of which high order 8 bits are represented by iand low

order 8 bits by j
C: Carry flag
IE: Interrupt enable Hag
Z: Zero flag
V: Overflow flag
H: Half carry flag

Data flow direction
1\ A:"JD
v OR
'.:f; Exclusive OR
+ ADD

SUBTRACT
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35+27-10=62
35· 27+1 =63
35167+0=102

35+67 t 1=103

Decimal addition
I Contents i After execution of DCA

A C .__ . ,--1
: of 4700H C H , A ;

-, 1----:
35H 27H 0 0 I 62H
35H 27H 1 0 I 63H

35H
67H II

~ ..

I 02H

35H 67H 1 03H-_._- ._ _. -_ ..

Y reg = 4700H

(EX) DCA (Yreg)
Decimal addition is carried out between the memory represented by the Y
register and the accumulator.

" '--'

L-C H DA
I 0 0 9AHI
II 0 1 AOH,

0 fAH

DOH._-, ._-'

-Operation
I) A + 66H - A
2) A + [operand] + C - A
(c. H. Z, and V may changc.)
3) A + DA - A
Where. DA is used for compensation of decimal
number which is dependent on (he value offlags C
and H in regard (0 Item 2).

-Format
DCA (Rreg)
DCA #(Rreg)

CD DCA (DeCimal Add)
Decimal addition is carried out between the external memory and the accumulator
including carry. and its result is stored in the accumulator.
C. H. Z, and V may change.

c=o , H~O , z-O , v=o

Executeo -0-1-1---'j_____, Contents= -6 0-1-0 ---0 1 1
of 4FOOH . __.Contents = I 0 0

of 4FOOH

(EX) ADI (Xreg), 20H
20H is added to the memory represented by X register.
Xreg=4FOOH

• Operation
A+i+C-A

[operand] + i - [operand)

-Format
ADI Ai

ADI (Rreg).i
ADI #(Rrcg).i
ADT (ab))
ADI !l(ah»)

CD ADI (ADd Immediate)
To either the accumulator or the external memory is added the immediate data. 1n the
case of ADI to the accumulator, carry is included in the operation.
C, H. Z, and V may change.
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A= 10 0 0 0 01

XL= : 0 0 0 0 0 0

c=o

~
A=

10 0 0 0 o I Execute
A= 10 0 0 1 0 1 1 1

XL= I _1__
--_.

011 0 1 C=l , H=l , Z=o. V=O

C=l

27

(EX) SBC XL
Contents of XL register are subtracted from the accumulator.

A + [operand] + C - A
(C, H. Z, and V may change.)

or,

• Operation
A - [operand) - C - A

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

• Format
SBe RL
SBe RH
SBC (Rreg)
SBe #(Rreg)
SBC (ah)
SBe #(ah)

CD SBC (SuBtract with Carry)
The contents of the accumulator are subtracted by the internal register or external
memory including C, and its result is stored in the accumulator.
This operation may also be expressed in the following manner.
Complement of the internal register or external memory is obtained first, addition is
carried out including carry, then its result is stored in the accumulator.
C, H. Z, and V may change.

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

A = 11 0 0 0 0 1 I XL= i 0 0 0 0 1 !
I Execute I

XL= 11 0 0 0 0 0 0 0 0 0 1 Io -. XH= 10
C=l • H=O , Z=O, V=l

XH= ['0 0 0 0 1 0 01•____ ._ ---J

(C, H, Z, and V may change.)
2) RH + C - RH

• Operation
I) RL + A - RL

• Format
ADR Rreg

CD ADR (ADd Rreg)
Contents of the accumulator are added to the R register.
C. H, Z, and V may change.
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..__ After execution of DeS -:--- c~ H--.- Ai Decimal subtraction

--; __ i '~4 42-31-0=11

1 i 10H 42-31-1-10

o i 0 69H 23-54-0=69-100

o _j_ 0 68H 23-54 1-68-100. . J

Xreg=-4700H

I Contents IA C
of 4700H

42H I 31H

42H 31H 0

23H 54H 1
23H 54H 0

28

Des (Xreg)
The contents of the memory represented by the X register are decimal
subtracted from the accumulator.

~X)

I

--,
C H DA ;

0 0 9AH

0 1 AOH

0 FAH
i
L_1 OOH-_.

2) A + DA - A
Where. DA is used for compensation of decimal
number which is dependent on the value of flags e
and H in regard to item I).

• Operation
,----.,.

I) A + [operand) + C- /\
(C H. Z. and V may change.)

• Format
DeS (Rreg)
Des #(Rreg)

CD DeS (DeCimal Subtract)
The contents of the accumulator are decimal subtracted by the external memory
including C, and its result is stored in the accumulator.
C, H. Z. and V may change.

C=l , H=O, z=o . V=Oi= i I .._·1_1 _1 '. 0 0 0
C=O

o 0 _o__ , '_0_0 i-----4 A=

~,-- ._-. '11
A='~ 0 .~o. 1 ~Execute

-C-=I
° 001i= EO

A-!O 0

(EX) SBI A, 07H

or,
A+7+c-/\

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

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

• Operation
A-i-C-A

r','f,hf!! cont!1nts of the accumulator are subtracted by the immediate data including C.
t I' t I'~ ,•j

~. I;t~'~J.lrl-nd V may change.''''I' 1,/1. '".,,:i,1 ;i, I" ~'q~!, ;1,\.','';t"j'f.Ml'l~'" ").10,1(1 J'
':"~I'f,\~!3.. 1~'1

® SBI (SuBtract Immediate)

promsoft.com



29

o 0 l' 1, 'qContents = 100
of 4700H ~

Z=O

1 1o 0 0 I A= 0 1
___:__j Execute ---

oA= ,0

(EX) ORA (Ureg)
Ure.g=4700H

• Operation
A V [operand] - A

(I-lag Z changes.)

• Format
ORA (Rreg)
ORA #(Rreg)
ORA (uh)
ORA f:t(ah)

@ ORA (OR Acc)
The contents of the accumulator are ORed with the value of the external memory, and
its result is stored in the accumulator.
Only the flag Z changes.

• Operation
[operand] 1\ i- [operand]

(Flag Z changes.)

-Format
ANI A,i
ANI (Rreg),i
ANI #(Rreg),;
ANI (ub»)
ANl #(ab),i

CD ANI (ANd Immediate)
The contents of the accumulator or external memory are ANDed with the immediate
data, and its result is stored in the accumulator or the external memory.
Only the flag Z changes.

(EX) AND (Ureg)
Ureg=4700H

A=E_1 0 0

Contents = '0 0
of 4700H .

• Operation
A 1\ [operand] - A

(Z changes.)

• Format
AND (Rreg)
AI\'D #(Rrcg)
AND (ab)
AND #(ab)

o AND
The contents of the accumulator are ANDed with the value of the external memory,
and its result is stored in the accumulator.
Only the flag Z changes.
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[Operand] + I - [operand]Ir\C Rrcg

• Operation
[Operand] + J - [operand]

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

-Format
INC A
I:-.ICRI.
I;\IC RH

@ INC (INCrement)
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 of the 16- .
bit register Rreg, no flag change takes place.

• Operation
A :.L i .• 1\

(Z changcs.)

-.·orma1
EI\I i

@ EAI (Exclusive or Acc and Immediate)
The contents of the accumulator are exclusively ORed with the immediate data, and its
result is stored in the accumulator.
Only the flag Z changes.

o
1 0 ~..J1 0 !ExecuteA= 0 1 0__..-1 _.~ _. _

""'--1'

o 1! Z-o
"._j

o

(EX) EOR (Xreg)
Xreg=4700H

A- '0 0
Contents _ . 0 1
of 4700H .

-Operation
A a:-, [operand] - 1\

(Z changcs.]

-.·orma.
EOR (Rrcg)
EOR #(Rreg)
EOR (ah)

FOR #(ab)

@ EOR (Exclusive OR)
The contents of the accumulator are exclusively ORed with the value of the external
memory, and its result is stored in the aecumultor.
Only the flag Z changes.

• Operation
[Operand] V i - [operand]

(Z changcs.)

• Format
ORIAJ
ORI (Rreg)J
OR I #(R regj.,
ORI (ab),;
ORt #(ab),i

@ ORI (OR Immediate)
The contents of the accumulator or external memory arc ORed with the immediate
data, and its result is stored in the accumulator or the external memory.
Only flag Z changes .
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o 0 0 0XL- 0 1 0
C=1 . z-oExecute

o 0ooA= 0

(EX) CPA XL

* :Flags Vand H may change according to the
condition mentioned in "Status flag", but it has
no meaning with the CPA instruction.

Comparison C Z V H

A> [operand) 0 * *A= [operand] 1 1 * *A< [operand) 0 0 * *

• Operation
A - [operand] -. change in C. V. II. and Z
or
A + [operand] + I - change in C V. II. and Z

• Format
CPA R r.
CPA RH
CPA (Rreg)

CPA #(Rreg)
CPA (ah)

CPA #(ab)

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

The contents of the accumulator are compared with register or external memory. and
its result is represented by flags C V. H. and Z.

(EX) DEC Xreg

~-----..
XL~ 0 0 0 0 0 0 0 0 XL- I'--Execute

XH= '0 0 0 0 0 0 , XH= 0 0 0 0 0 0 0

[Operand] - 1 - [operand]DEC Rreg

• Operation
[Operand] - 1 - [operand]

(C V, H. and Z changcd.)

• Format
DFC A
DEC RI.
DFC RH

@ 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 Z changed. In the case of the J6-bit
register Rreg, no flag change takes place.

(EX) INC XL

XL= ; 0 0 , , 0 Execute :
1 1 -------> XL= .0 0 1 0 0 O!

C=O , H=O • Z=O . V~O
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-Operation
[Operand] 1\ i - Z flag change

-Format
811 A,i
BII (Rreg)J
Bli /l(Rreg),i
Bll (ab),i
811 #(ah)J

@'BII (test Bit Immediate)
The contents of the accumulator or the external memory are ANDed with the
immediate data, and its result is represented by state of the flag Z.

1 1 1·Contents = I 0 0 0 0
of 4FOOH .

Z=l
Execute11 0 0 0 0 0 0 01A=

(EX) BIT (Xreg)

Xreg=4FOOH

• Operation
A /\ [operand J - Z flag change

-Format
BIT (Rreg)
BIT #(Rreg)
BIT (ah)
BIT #(ah)

@ BIT (test BIT)
The accumulator is ANDed with the external memory, and its result is represented by
the flag Z.

* :Refer to "CPA instruction".

H

***

- 6i . rComparison C V
[Operand] > i 1 * I

I[Operand] =i 1 1 : * i
[Operand] <i i !

0 0
I *--.-.,....-~,..--.

• Operation
[Operand] - i-change in C, V, H, Z

-Format
CPI RL,i
CPI RH,i
CPI A,i

@ CPI (ComPare Immediate)
The contents of the accumulator or register are compared with the immediate data, and
its result is represented by flags C, V, H, and Z.
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Contents = i 0 1 0 1 1 0 <) '-01 A= I 0 1 0 1 1 0 ·-·o----o1
ot 202Mi !...._ .-.-------- .. ___:_j Execute .

--t
Yreg=202AH Yreg= 2029H

Z=O

(EX) LDE Yreg

• Operation
(Rreg) - A

Rreg - I - Rreg
Flag Z
I; when (Rreg) = OOH
0: when (Rreg) =1= OOH

• Format
LOE Rreg

® LDE (Load and DEcrement)
The contents of the external memory (R register) are transferred to the accumulator,
then "I" is decremented from R register.
Only the flag Z changes.

o 0 0 01A= 10 0 0
z=o

(EX) LDA XL

·Openation
[Operand] - A

Flag Z
1: when [operand] = OOH
0; when [operand] '# OOH

• Format
LOA RL
LOA RH
LDA (Rreg)
LOA #(Rreg)
LOA (ab)
LOA #(ab)

® LOA (LoaD Ace)
The contents of the RL register, RH register. or the internal memory are transferred to
the accumulator.
Only the flag Z changes.

2-4-4. Transfer and search instructions
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o
Execute

o ... XH= ! 0
L..

1 0o
(EX) LDI XH,SAH

Immediate ~ ,_0
value

i - SH
j - SI.

(:\0 flag changes)

0) LOI SJ,j

i - RL
ir: RH

(No flag changes)

(1) LDI RL,i
LDIRH,i

·Operatinn
i-A

Flag Z
I: when i = OOH
0: when i r= OOH

• Format
<D i.r» A,;

@ LDI (LoaD Immediate)
The immediate data is loaded in the accumulator. RI. register. Rtf register. or stack
pointer S.
The flag Z changes when transfer is done to the accumulator and no nag change occurs
in otherwise case.
Two bytes of the immediate value are transferred in the case of the stack pointer.

Execute
Ureg-=-OO55H - ) Ureg=OO56H

Z=o

1 0 1 0A- 0 0

(EX) LIN Ureg
Contents f() 0 1 _1_1"0 1_0 11

of 0055H - 1_

• Operation
(Rrcg) - A

Rreg + 1 - Rreg
Flag Z
I: when (Rrcg) = OOH
0: when (Rrcg) :¢ 0011

·Format
LIN Rrcg

@ LIN (Load and INcrement)
The contents of the external memory (R register) are transferred to the accumulator.
then" I'" is added to the R register.
Only the flag Z changes.
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Yreg=4700H

, , ,A= ; 0 0 , i Contents - -0--0--'-'-"'" '1'-
; Executeof 4700H

Yreg='46FFH

(EX) SDE Yreg

• Operation
A - (Rreg)

Rrcg - 1 - Rreg

-Formal
SDF Rrcg

@ SeE (Store and DEcrement)
The contents of the accumulator are transferred to the external memory (Rreg), then
"I" is decremented from Rreg.
~o change takes place in flags.

I
.. Jo 0 1

(EX) STA XL

-Operation
A - [operand]

• Format
STA Rl.
STA RH
STA (Rrcg)
ST A #(Rreg)
ST;\ (ab)

STA #(ab)

® STA (STore Ace)
The contents of the accumulator arc transferred to the RL register. RH register. or the
external memory."'0 change takes place in flags.

Execute
S~4700H ----> Xreg-:-=4700H

(EX) LDX S

• Operation
[Operand) - Xrcg

• ..'ormat
LDX Rreg
LDX S
LDX P

@ LOX (LoaD Xreg)
The contents of the R register. stack pointer. or program counter are transferred to the
X register.
1\0 change takes place in flags.
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RL - (S)
S-I-S
RH - (S)

S-1- S

CD PSH Rreg

• Operation
A - (S)

S- 1- S

• Format
CD PSH A

® PSH (PuSH)
The contents of the accumulator or R register are stacked in the memory specified by
the stack pointer.
In the case of the accumulator, the stack pointer is decremented by one. In the case of
the R register. the slack pointer is decremented by two.

• Operation
Xreg - [operand]

·.'ormat
STX Rreg
STX S
STX P

@ STX (STore Xreg)
The contents of Xreg arc transferred to the R register. stack pointer, or program
counter.
No change takes place in flags.

Yreg=4701HYreg=4700H

(EX) SIN Yreg
._-_ ...I Contents f

A- I 0 0 1 1 1 1 = I 0 0 1 1
- L --' Execute of 4700H I .. 1 1 1

• Operation
A - (Rreg)

Rreg + I - Rreg

• Format
SIN Rreg

@ SIN (Store and INcrement)
The contents of the accumulator are transferred to the external memory (Rreg), then
"I" is incremented to Rreg .
.No change takes place in flags.
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• Operation
A-T

• Format
ATT

® ATT (Ace To T)
The contents of the accumulator are transferred to the T register .

4700H 3FH
46FfH

t POP A46FDl1

46FEH I 20H
1-------

30H

Execute
P=46FFH _....... P=4700H

~---
A= 10 0 1 1 1 I II!

Execute
P=46FDH - P=46FFH

Xreg=2030H

(C POP Xreg(EX)

CD POP Rreg

• Operation
S+l-S

(S) - A
Flag Z
I: when (S) =OOH
0: when (S) =ji; OOH

S +]- S
(5) - RH

S+I-S
(S) - RL

(No flag change)

• Format
CD POP A

® POP (POP)
The contents of the stack pointer transferred by the PSH instruction are returned to the
accumulator or the R register.
In the case of the accumulator. the stack pointer is added by one. In the case of the R
register, the stack pointer is added by two.

(EX)
~CD PSH A

_. ...._--------_._--_.
A= ro=y--i 1 1 1 1 1 IExecute 46FDH

.- - S=46FFH 46FEH XH contents

S=4700H 46FFH XL contents

4700H A contents

~; PSH Xreg Execute
..----+ S=46FDH

Xreg=2030H
~

S=46FFH
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Relation between the comparison result (1\ with
Xrcg) and nags (C. H. Z. V) is the same as in @
CPA.

-Operation
A - (Xreg) - change in C. If. Z. and V
Xreg + I - Xrcg

-Format
CI:'\l

@ CIN (Compare and INcrement)
The contents of the accumulator arc compared with that of the external memory
(Xreg). its result is represented by flag states. then Xrcg is incremented by one.

Xreg-4701H
Execute

____. Yreg-:4801H

(EX) TIN
Xreg=4700H
Yreg=-4800H

_1_io 0Contents -:: rOO 1
of 4800H .

Contents ~ 10 0 1 10 0 1 i :of 4700H __ __ I

- Operation
(Xrcg) - (Yrcg)

Xreg + I - Xreg
Yreg + I - Yrcg

• Format
Tll\

® TIN (Transfer and INcrement)
The contents of the external memory (Xreg) are transferred to the external memory
(Yreg). then both Xreg and Yreg are added by one.
No change takes place in Hags.

2-4-5. Block transfer and search instructions

• Operation
T-A

Flag Z
I: when T = OOH
0: when T =1= OOll

.Format
TTA

® TTA (T To Acc)
The contents of the T register are transferred to the accumulator.
The flag Z changes.
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.- _.
C

: ~; "0",_. <- (.. f- <- ... <-
.- j

A

(EX) SHL
-- Execute I - ! -

*' ,1 0 0 1 0 1 ----; 1 0 0 0 1 0
._J

Carry A Carry A

-Operation• Format
SHL

® SHL (SHi1t Left)
The contents of the accumulator are shifted left.

i :
.- I

~ -..;i C ,__ -;. --> -) ..... .. ..... .. ..... L- ,
! L

A

(EX) ROR
-, Execute

:0 ' 1 0 0 0 0 Oi - --> 0' 10 1 0 0 1 0 0
L.. L-- 1- -Carry A Carry A

• Operation• Format
ROR

@ ROR (ROtate Right)
The accumulator contents are rotated right through the flag C.

(EX) ROL

i 1
r I Execute ,01~O 1 0 1 1 0 1 -) i 1 0 1 0 1

'- 1- !_. -Carry A Carry A

A

. 1 .-
.-CI~ E- ......
;_.

--Ir

• Operation.I'orma(
ROJ.

® ROL (ROtate Left)
The accumulator contents are rotated left through the flag C.

2-4-6. Rotate and shift instructions
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0110011

I
Contents = I(J'O 1 1 0 1 0 I
of 4700H I \J -'.

Contents
of 4700H

Execute
----+

(EX) ORL (Xreg)
Xreg=4700H

A= L._ll_O_l TOO 1 1 iA = ~ -, 0 T 1 1 1J

Memory HXreg)or #(Xreg) 1A

L...__,.---_!.._.

t ··_-··-~l~H======== ~
I' t 1

._.
._:j I

• Operation• Format
DRL (Xreg)
DRL #(Xreg)

@ DRL (Digit Rotate Left)
Left rotation takes between the accumulator and the external memory (Xreg) or
#(Xreg) in unit of digit (4 bits).
In other words, the low order 4bits of the external memory are moved to the high order
4 bits of the external memory. the high order 4 bits of the external memory are moved
to the high order 4 bits of the accumulator, the high order 4 bits of the accumulator are
moved to the low order 4 bits of the external memory, and the low order 4 bits of the
accumulator arc moved to the low order 4 bits of the external memory at all times.
No change takes place in flags.

CD
Carry

10010011
A

Q Execute
~ ----> 10
Carry

(EX) SHR

110010011.
A

A

" 0" ----71· --T

• Operation• Format
SHR

@ SHR (SHift Right)
The contents of the accumulator are shifted right.
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o 1 01 1 001

(EX) AEX

A= U - 0 0 1 o__ o_JIEx~e A= 11

: ..j_-'-' -,1__ - .__]
--~ .. ___j

A

• Operation• Format
AEX

® AEX (EXchange Acc)
The high order 4 bits of the accumulator are swapped with the low order 4 bits.
No change takes place in flags .

Contents= I 0 0 0 1 0 1 .. O-Y]
of 4700H

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

Execute___.

0000liJA= l. 1 1 0 0 0 0 0 1

(EX) DRR (Xreg)
Xreg=4700H

Memory ((Xreg) or II(Xreg)]A

- '1
L--_""-t - -- ...---':--

_~- I 1_· -r~-

• Operation• Format
DRR (Xreg)
DRR ~(Xreg)

@ DRR (Digit Rotate Right)
Right rotation takes between the accumulator and the external memory (Xreg) or
#(Xreg) in unit of digit (4 bits).
In other words, the low order 4 bits of the external memory are moved to the low order
4 bits of the accumulator, the low order 4 bits of the accumulator are 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 order 4 bits of the external memory, and the high order 4 bits of the
external memory are moved to the high order 4 bits of the accumulator memory at all
times.
No change takes place in flags .
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NOTE: Though data is output with high state of 00 (output disable) during memory write. OD
is low state in the case of the ATP Instruction.

H

OD---------------------L

Contents of the X register are sent out

Addressbus

Contents of accumulator are sent out

Databus------1(""'-- ---1)>----- HL(High impedance)·t .

Clock P!I>----'

H
'---- L

• Operation• Format
ATP

@ ATP (Acc To Port)
The contents of the accumulator are sent on the data bus. As the clock p~ is sent out
from the CPU at this moment. it may be used for the clock of the latch lC to comprise
an output port.
1\0 change takes place in flags.

• Operation
o - divider

-Format
CDV

@ CDV (Clear DiVider)
Clears the internal divider. In other words. since the CPU clock is supplied through the
divider. it makes clock reset by the CDV instruction .

• Operation
0-- C

• Format
REC

@ REC (REset Carry)
Resets the carry flag.
No change takes place in flags.

• Operation
1-'· C

• Format
SEC

@ SEC (SEt Carry)
Sets the carry nag.
1"0 change takes place in flags.

2..4-7. CPU control instructions
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• Operation
J - DISP

On pattern signal is generated from the
CPU internal LCD backplate signal lines
(HO""H7).

• Format
SDP

@ SDP (Set DisP)
Sets the LCD on off control flipflop DlSP.

• Operation
()- py

-.Format
RrV

@ RPV (Reset PV)
Resets the general purpose flipflop PV.
No change takes place in flags.

- Operation
I .• PY

-}<'ormat
SPY

@ SPV (Set PV)
Sets the general purpose flipflop PV.
No change takes place in flags.

-Operation
() - PU

• Format
RPl/

® RPU (Reset PU)
Resets the genera) purpose fliptlop PlI.
No change takes place in flags.

-Operation
1 ..• PU

-Format
SPU

@ SPU (Set PU)
Sets the general purpose flipflop PlJ.
No change takes place in flags.

Data bus " H'·bit output "",Iv
CPU

PIP
Clock

TC4042x2
(latch IC)
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• Operation
A - 'I'M (TMO"'·TM7)
0- TM8

• Format
AMO

® AMO (Ace to Tm and 0)
The contents of the accumulator are transferred 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 "0" is entered in the highest order bit.
No change takes place in other flags.

• Operation
0- IE

• Format
RIE

® RIE (Reset IE)
Resets the interrupt enable flag IE. After this. maskable interrupt and timer interrupt
are disabled.
No change takes place in other flags.

• Operation
I - IE

• Format
SIE

® SIE (Set IE)
Sets the interrupt enable flag IE. After this, it becomes ready for maskable interrupt
and timer interrupt acknowledge.
No change takes place in other flags.

• Operation
11':0"'7- Accumulator

• Format
ITA

® ITA (In To Acc)
The contents of the input port (INO~ IN7) are transferred to the accumulator.
Only the flag Z changes.

• Operation
o ~ DlSP

Off pattern signal is generated from the
CPU internal LCD backplate signal lines
(HO"'H7).

• Format
RDP

® RDP (Reset DisP)
Resets the LCD on/off control flipflop DISP .
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4000H JMP I
~Jump

PH=40H Execute PH~41H 4001H 41H instruction.. I (3 bytes)PL=03H PL=OOH 4002H OOH

4003H

jump

41QOH

(EX) JMP 41H,OOH

• Operation
i-PH
l=: PL

-Format
JMP i.j

® OFF
BF flipflop reset instruction.
1\0 change takes place in flags.

@ HLT (HalT)
Stops CPU operation. (Only the divider is in operation.)
Released from stop by interrupt.
No change takes place in flags.

® NOP (No Operation)

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

Jumps to a new program step represented by the second and third bytes of the
immediate data i.j.
No change takes place in flags.

• Operation
A - TM (TMO"'TM7)
I-TM8

• Format
AMI

@ 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 .
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(EX) BCS+5

~Execute
P=4002H - .. ) P=4007H 4000H I BCS I I BCS
C=1 1400lH

5H i instruction

As soon as the BCS instruction is read, 4002H
I

the program counter becomes i

"P=4002H". If C=l at that point, next -"..
program execution starts trom the t-address 4007H. If C=O, it starts from
4002H. 4006H

4007f1

~

BCS-i

-Operation

{
l:P+i-P

C-
O: P not changed.

{
I:P-i-P

C==_ 0: P not changed.

-.Format
BCS+i

® BCS (Branch if C Set)
Conditional relative address jump.
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 directly to a next program step without causing jump.
No change takes place in flags.

As soon as the BCH instruction is read,
the program counter becomes
"P:-:4002H", and after execution of the
BCH instruction, the next program
execution starts from the address 4007H.

Execute
P....,4002H ____. P....:.4007H

c--'
40ClCti . so-..j. Belt._ :: F· OroH· : ;r>"_"""

I :;-=- _j
. : ~ _J'1·-L~,---

> ~OO'Hr-=-j
~-lI .
~_J

(EX) BCH+5

• Operation
P + i- P
P - i r: P

-Format
BCH+i
BCH-;

® 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. Itwill be possible to jump
within a range of -255<i<255.
No change takes place in flags.

46
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@ BVS (Branch if V Set)
If Y:=). it jumps by relative address.
If V=O. it executes the next program step.
No change takes place in flags .
• Format
RVS+i
H\/S-i

® BZR (Branch if Z Reset)
If Z==O, it jumps by relative address.
If Z=1. it executes the next program step.
No change takes place in flags.
-Format
RZR+i
RZR-j

@ BZS (Branch if Z Set)
If Z=I. it jumps by relative address.
If Z=O. it executes the next program step.
:".io change takes place in flags.
-Format
BZS+i
BZS-j

@ BHR (Branch if H Reset)
If H=O. it jumps by relative address.
If H=I. it executes the next program step.
No change takes place in flags .
• Format
BHR+i
BHR-j

@ BHS (Branch if H Set)
If H=I, it jumps by relative address.
If H=O, it executes the next program step.
No change takes place in flags .
• Format
BHS+i
RHS'-j

® BCR (Branch if C Reset)
If C=O, it jumps by relative address.
If (.'=I, it executes the next program step.
No change takes place in flags .
• Format
BCR+i
BCR--i
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4000H
P=4005H P=4QOOH

---->

UL=05H UL=04H

When UL;;;;O 4003H LOP

4004H OSH

4005H

(EX) LOP 5

• Operation
UL- 1- UL

{a: P - i - P
Borrow = ·1:To succeeding step

-Format
LOP i

@ LOP (LOoP)
If borrow is not produced after subtracting ''I'' from the UL register, the program
counter is subtracted by the immediate data. then it jumps to relative address for next
program execution.
If there is borrow, (UL<O). it proceeds to the succeeding program step.
No change takes place in flags.

-Format
BVR+i
BVR-i

@ BVR (Branch if V Reset)
If V=O, it jumps by relative address.
If V= I, it executes the next program step.
No change takes place in flags.
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EOOOH Sub/Out,n.
pr()C1!!sslng I
I---JRTN

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

fnsttuCftOt\

!

(EX) SJP EOH, OOH

• Operation
PL - (S)
S-I
PH - (S)
S-J
ir- PH
i : PL

-Format
SJP i.]

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

The contents of the program counter, which show the next program executingaddress,
are stored in the stack pointer, then the control jumps to the subroutine address
represented by i and j of the l6-bit immediate data.
No change takes place in flags.
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FFC4HWHC5Heg

Return

Vector
s\.lbroutir1~
jump

The contents of FFC4H and FFC5H are
interrogated at the address 4000H and
jump to the subroutine of 4500H.
With the RTN instruction of the
subroutine, the execution resumes from
the address 4001H again.
Because it permits subroutine jump by a
single byte of instruction, it helps to
reduce program steps, when applied to
too often appearing subroutine.

~n~lru(;tinnl
execcnon

1
4001H

vr J instructionC4H4000H

(EX) VEJC4H

NOTE: i has 28 kinds of VEJ operands.

• Operation
PI. - (S)
S-l-S
PH - (S)
S - 1- S
(FFOOH+i) - PH
(FFooH+i+l) -. PI.

• Format
VFJ i

@ VEJ (VEctor subroutine Jump)
One step subroutine jump instruction that jumps to the address indicated by the two­
byte vector, whose high order address byte is represented by FFH and low order
address byte by the operand of the instruction.
The flag Z is reset.
There are 28 kinds of VEJ operand within two bytes range of 11000000 (COli) to
I I I 10110 (F6H). Therefore. the vector address table contains the address area of
FrCOH to FFF6H .

50
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FlCOH' (()H

Fr.CI,iH Subroutine
I)r:)C~ssln&

The contents of FFCOHare interrogated
by the VMJ instruction and jump to the
subroutine of EOCOH,
With the RTN instruction of the
subroutine. the execution resumes from
the address 4002H again.
Because it permits subroutine jump by
two bytes of instruction, it helps to
reduce program steps, as compared with
the SJP instruction,

4000H ~J I} "MJ I.,,"uct,o.
40CIH tOHf 4C02H' - 1

I lJI

(EX) YMJ COH

• Operation
PL - (S)
S-l-S
PH - (S)
S-)-S
(FFOOH+i) - PH
(FFOOll+i+ I) - Pl.

-Format
VMJ i

® VMJ (Vector 2 byte Subroutine Jump)
Jumps to the address indicated by the two-byte vector address. whose high order
address byte is represented by FFH and low order address byte by the immediate data.
The flag Z is reset.
Vector address table contains FFOOH thru FFF6H. Immediate value imay take even
number of OOH thru F6H.
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® VZS (Vector subroutine jump if Z Set)
If Z=I. it performs the vector subroutine jump, the same as in the VMJ instruction.
If Z=O. the control proceeds to the succeeding program step.

-Format
VZS i

@ VHR (Vector subroutine jump if H Reset)
If H=O, it performs the vector subroutine jump. the same as in the VMJ instruction.
If H= I. the control proceeds to the succeeding program step.

• Format
YHRi

® VHS (Vector subroutine jump if H Set)
If H= L it performs the vector subroutine jump. the same as in the VMJ instruction.
If H=O. the control proceeds to the succeeding program step .

• Format
VIISi

® VCR (Vector subroutine jump if C Reset)
If (.'=0. it performs the vector subroutine jump. the same as in the VMJ instruction.
If C=I. the control proceeds to the succeeding program step .

• Format
VCR i

4~H~

4OO1H~

1---'-'.-
1<-,

L ~
-;;.~-

Sub".I'II'''''"'~~:~~'I
w

FFCCH~

FrC1H~

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

(EX) VCS COH

• Format
VCSi

® ves (Vector subroutine jump if C Set)
Conditional vector subroutine jump instruction.
If C= I, it performs the vector subroutine jump, the same as in the VMJ instruction,
If C=O, the control proceeds to the succeeding program step .
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-Operation
S+I-S
(S) - PH
S + 1- S
(S) - PI.
S+I-S
(S) - T

-Format
RTI

@ RTI (ReTurn from Interrupt)
The instruction used to return from the interrupt service routine to the main routine.
After executi ng the same procedure as in the RTN instruction. then the contents of the
T register at the time of interrupt are gotten from the external memory stack to be
transferred to the T register. Flags arc also set to their previous states.

• Operation
S+I-S
(S) - PH
S+I-S
(S) - PL

• Format
RTI\

® RTN (ReTurN from subroutine)
The instruction used to return from the subroutine to the main routine.
;\0 change takes place in flags.
The previous program address is gotten from the external memory stack to be
transferred to the program counter.
The next instruction will be fetched from the add ress indicated by the program counter.

2-4-10. Return instructions

• Format
VVSi

@ WS (Vector subroutine jump if V Set)
If V= I. it performs the vector subroutine jump, the same as in the VMJ instruction.
If V=O, the control proceeds to the succeeding program step .

• Format
VZR i

@ 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 control proceeds to the succeeding program step .
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op code(9) ill 1 1 1 1 0 1 I

Five-byte command

address H
----------------~-----------

(a)

op code(8)

op code(7) I 1 1 1 1 1 1 0 1
I

Four-byte command
(bl

address H address L

(a) (b)

address L immediate

(b) (i)

address H address L immediate

(a) (h) (i)

(a)

address Laddress Hop code(6) i
(i)16 bits(i)

immediate Limmediate Hop code(5)

(i)

immediateop code(4) . 1 1 1 1 1 1 0 1

Three-byte command
(i)

immediateop code(3)

op code1 1 1 1 1 0 1(2)

Two-byte command

(1) op code

Single byte command

List of LH580 I Microprocessor will be shown in pages to follow. There arc following nine
types of commands.

2-5. Command list
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Arithmetic/logical

I
I STATUS MACHINE LANGUAGE

efCLI IMNEMONIC SYMBOLIC OPERATION ~ BYTE COMMENTI C V H Z IE 76543210
.. I ';:"1""":"" : IAOC RI I A+Rl+C-+A ' C.......·_)\J - ; 0 ORl 0010 6 !I ; • B5 B4 i Rt RIC R

I
RH ! A I RH ' C .. A i 1 ORH 0010; 6 ------t-....

IOOR
i a 0 I XI X" X

I RI A I :R, ~C->A 001 1

I
! o I ,YI YI-< Y

: 11,6- A -.: a.b: +C->A ;,0100011 13, I 0 : Ul UH U

IH',He"' 1 1 * * *J:. RI FO 2 11

iOOR 001 I,
! ; FD

%f: 0.1>' A+::f: a,I,,+C ,A
I 101 000 I 1 ! 4 17

• Address of (a.b;

ADI A,i A-i+C-+A I 0 1 100 I 1 2 7

i
15 ........ ·87· ........ 0-

I (RI 1-i ....·R:
a b

:R .. i 01 R 111 1 2 13
I (High order) ;Low order;

! ill 101 111, u,b.,i ! l,u,bJ I i >,0,1>. 4 19
• :Rj .. ·MEO accessed

ro :t:R;'''MEl accessed
:t:R:,i ;::,R: -i-~'.RI a I R 111 17

I
i

~I (,,6 ,i ! $;1 a,bl 't i >+=, a,h: FD 5 23I I 1 01 1 I I

DCA ' RI A +: R, +C-+A' BCD! • 1 a R 1 100 I 15

::):.R' A ....+=: R:.,..C ....AI.BCD' FD 2 19

10 R 1 1 00·

ADR
i• RI . A ,R, FO 2 11
I , 6' .I ,I -bit register

11 R 1010
operation ~
RH + 1 ....RH • if C7

A-Rl-C -·A C~')O()-~
I

SBC RI o ORI OOOO! 6

R.. A-RH-C 'A I ORH 0000: 6

:R A-·R.-C-+A 00 R 0001 7

. a.b· , A-' I n.b: C ,A 10100001 3 13
FO

:1::, R A- :t:R' C >A 00 R 0001 2 11
FD

:1:: «,b' A- ;t (l,b, C ·.,A 10100001 4 17

SBI A.i A i C >A 1 0 1 100 01 2 7

DCS R· A ,R: -C->A·BCD: 00 R 1 100 13
fO

J:. R' ; A-::IRI-C-+A,eCO: 00 R 1 100 2 17
I

AND R : AA' R:-+A ," 00 R I 001 7---,_.J-

o.b A/\:aJ'· ....A 10101 001 3 13
FD

:t:R, AA t;; R:->A 00 R 1 0 a 1 I 2 II
FD= a.b· AI\~: a.b' >A 101 010 01 4 17

ANI A,; AI\ i....A 10111001 2 7

RJ ·R:Ai- R 01 R 1 001 2 13

n.b .i : '(l,b' /-"i~ u.b 11 101001 4 19
FD

=(R~i :1 R·./\i~;::R . 01 R 1 0 a 1 3 17
FD

:> a,{",i :::.n.h· i\ i -+:::. (I.b' 11 1 a 1 0 a 1 5 23

55

8-bit CPU command list (1)
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Compare and bit test
CPA RL A RI ! O(}"""-' 100 RL 0 I 10 6 Ii .' ,,.,,A,

RM A-RH 1 , 0 RH 01 1 ° 6 I
; I

IR· A-,R', 00 R 01 1 1 7

(o,b" A-:u,b' 10100 I I 1 3 13
FD

:t:R' A-t:,R: 00 R 0' 1 I 2 11
FD

tti (l,bi A- 1:,<l.b: 1 0 , 0 a 1 1 , 4 17

CPI Rl.i RL-i 01 Rl 1 1 1 a 2 7

R'I,; RH i ' a 1 RH , 1 00 2 7
i

A,i A-· i : 1 0 1 1 0 1 11 2 7
i

BIT R: AI\,R, ....Z ---()-;OO R 1 I 11 7

:a.b: AI\' a,b: .....Z ' , 01 01 1 , 1 3 13
Fa

it'R: AI\:ttIR, .....Z 00 R 11 I I 2 II
Fa

:t:e.b- A/\ j:, u,b' ....Z 10101 II 1 4 17

811 A,i A I\; .....Z 101 1 1 I 1 1 2 7

I RI.i :R'I\i-'·Z 01 R 1 1 01 2 10

I u,b;,i '/I.b'I\;·Z 1 I 101 101 4 16
FD

::toRi,; :::t: R' 1\; 'Z 01 R I 101 14

; 1
FD

lI' o,b',; :±:(l,iI,I\; ....Z 1 10110 I 5 20

56

i
IR-l ....RR

,
i RH .. 1 >RH

Rl 1 'RLR,

A I 'A
------R

DEC A

R-I-R

RL

O~)OC .

EAI i-.
INC A

!A€fJi ....A

I ~ II-'A

I RL+ I RL

: RH+I R"

If;a,b!

:t:Ri

a a R 1 1 01

1 01 0 1 1 0 1 Ii
FD

00 R 1 1 01 2 I 11
FO '1

1 0 I 0 11 0 1 I 4 17

il0111101 T:-! 7

11011101" -55 i
a 1 RL 000 a

, FO I'

I, ! a 1 RM 0 0 0 a i 2 1 9

-+' __ -_-_-__' aiR 01O_O~--:- 1 I 5

OO()O 1 1 0 1 1 1 Iii 1 I 5 1

01 RL0010i lis!

, 0 I R:~ 0 10 " i 2 I 9
.--j01ROll0 i15

---0-
t-__l:!_(_(l,_h:,i i :ttia,l"~;Ii .... :J:.(a,bl

EOR :R: A!D:R: >A

3

#IRiVi· ...!I::R;;:iR).i I' 19 i
: : :: I

7 I
13 ~

! AVi"A
i IR)Vi"\Ri

2

2

ORI A,i 7

13

; 4 ! 17

II2:It: R:

-
ORA :W

-----
COMMENTMNEMONIC I STATUS MACHINE LANGUAGE B"TE ,,',C"CLf !!

SVMBOLIC OPERATION ...- ,1----- , ". _
I C V H Z IE 7 6 5 4 3 2 1_0 _'__1 i 7 II Av, Rl A .. , --+-------(-)----1;-0-0' RIO 1 1

'AV(a,b; A 10101011il 3131
FD

00 RIO 1 1 I
FD I

1010101 1

i I 0' 1 101 , I
101 RIO 1 I I

1

1 " 01 0) 1 !
FO

0' RIO 1 1
FO! 1 1 1 01 0 I 1

8·bit CPU command list (2)

promsoft.com



57

I
.11 t 11 a 10 I ! I

-1
TIN .X ....... Y. X+l"X 1-- -- I I 7

1
I" . ' '. y + t ->Y I .

CIN I A ... ,X,.X+I ... X , ()OOO· '111101111 I i 7 I

Block transfer and search

9

2 I 15 II'S+I:-'RH.iS ~2;-'RL.

S i-2->S

IA ....nSTATU$,

I nSTATUSI-+A

R

!
2 I 12 I

I """S;.S ·1 S

. RL··\S),RH iS ·1i.

IS-2 4$

R

p

[x -Ss

I A-+'Rl.R-I R

A )'R:.R t·l R

i X->R

1:' u.bi

IA ....(R:

A " a.b·'

IA_,lt:R;

:R:

S->X

Ip ... x
- If;:R,-

S

iR->X
!

S.i.j

A.i

I 1:( a,h:"'A

. :R, A,R-I .R

I iR:' A.R+l .... R

t a.b:

( R)

COMMENT

TTA

ATT

POP A

PSH A

STX R

SIN R

SOE R

p
I-- -
STA Rl

lOX R

LOI RL.i

UN R

LOE R

I I STATUS , MACHINE LANGUAGE' I
MNEMONIC I SYMBOLIC OPfRATlON I-- - -r- - - .- ,Bvn crnr 1

_. _. ._ _ . C~H z~ 7_::_4 ~ O.+- _l
LOA RL -j RL .... A I ---0-1° 0 Rl 010 o I 0 5!

R.. I RH •A I . 1 0 R~ ° 1 0 0 I 1 I 5 I
I:Rj ....A I 100 R 0 101 1 III 6 .

Ii e,h' ->" l' 0 1 0 0 1 0 1 I' I. 3 ' 12 I
I· . FO I .I #(R)-+A . '100 R 0101 2 .10 I

FD I !I . 1 0 1 0 0 1 0 1 4 I 16 I
101 R 01 1 I I ! 1 6

! I
101R010ll !1 6

i --- --101 RI. 1010 2 161

I 0 1 RH 1 0 0 0 1 I 2 I 6 I

I . --C- \ I 01 1 0101 I I 2 I 6 I
-----110101010. 13 ,12

; FD II laORlooo: 21111

I . FO I i
01001000 2 i 11 \
I FD , 1 '

_ ._ ~ _ '010_1_10~ _.~ 1_111_

- - - - - TOo RL 1 0 1 0 I I I 5

! IOORHIOOO I I 151

I ;OORll101 116i

, I 1 0 1 0 1 1 1 0 I j 3 I 12 I'
I . FD

1 0 0 R 1 I 1 0 I 1 2 10
F'O I I I

'1 I 0 I ° 1 1 I 0 . 4 16

I I
;aIR0011 1161

OIROOOII 1116\
fD .

101 R 10101' 12 II
fO I I

101001110 i 2 11.

. 0 1 0 f~1 1 a I 2 I 11 II FD . I
11 a 01 a 0 a! 2 'I 11 I'

. FD
11 0 RIO 00 I i 2 14Ij .

I . ro 1
- - -0- 11 0001 0' 0 .

. ,fD I1-- --,00 RIOlO'
I

I fO I
C)OOOO ! 1 1 1 0 I I 0 0 ,
I FO i
.- --0- I' 0 I 01 0 I 0 .

Load and store

8-bit CPU command list (3)
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CPU control
AMO ~A -TlMER(TO-T7),O ·T8 FD 2 91 100 1 1 I 0
AM, FD

1 > T8 , 1 0 1 1 , 1 a 2 9

COV FO
2 8i divider clear 1 000 1 1 1 0I

FOATP - A -Output port 1 1 00 I 1 00 ! 2 9
(Clock output) FDSOP 1 'Disp 11000001; 2 B

RDP , FD
2 80- 'D,sp 1100000°1

SPU J -+PU 1 , J 000 a 1 4

RPU O.....PU 1 , 1 0001 , 4

spy , .....pv 10101000 4

RPV O-PV 1 01 1 , 000 4

--, I'D
ITA IN 'A -J 101 1 1010 2 , 9

FO
RIE : O-+IE ·----0 101 1 1 I 10 ? a

."" FO
SIE - I-IE ---- .....~ 10000001 2 8

FD
HLT 1 a 1 10001 2 9

FD
01'1' 01001100 2 8
NOP 00111000 5

SEC I-C . "---- , 1 I 101 1 4 JREC o >C --, I 1 1 100 I 4~,

58

Rotate and shift

!
STATUS MACHINE LANGUAGE

MNEMONIC SYMBOLICOPERATION BYTE CYCLE ; COMMENT
: C V H Z IE 76543210

ROL Lfij<-[8JJ CCOO- ; 1 1 0 1 1 0 1 1 8,

i~-- --
ROR : .- I ! 1 1010001 ' 9i ·-{Cl-+: 7·' 0 __'-

SHl : !_<:j<L2.~.~.J·0 1 1 0 1 1001 6

SHR 0 .~-{C 1 0 1 01 0 , 9

r=r": ;----n
ORL r:: L__L~ 1 1 01 01 1 1 12

A •
_____J ~x;

FD
ORL = Mfl Area 1 1 01 01 1 1 2 16

L.:....:J
:, -j

ORR :__L.J 1 1 01 001 1 12
A . ~x~

fO
ORR = MEl Area 1101001 1 2 16

1
AEX rr- 11110001 6

II

8-bit CPU command list (4)
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! S'i"2 ,S I I
1:5 l-l:-'PH,:S '·2: ......Pl IIocoee l' 000 1010 I
:S+3;-+T,S ~3""S

',S-'-I! .PH"S.,..2·,·'PL. -- --- ! 1001 1010 i

i UH=l,
iJH·-O,
i
([Z=l,

I u i-«
i ifV=1,
i :q;-+PH"(5 1),5 2-51

• I Q""t"' 1, ..Pt.~iS)

1110000011

I I 10001 1 1 ,

'110001011

i,l 00 1 0 1 1 I
! 1 1 001 001 1

i 1 1001 1 1 1 I
11001101'

I i

i UC=I.(Q) ~P"')(S-l: !
, :Q ,.Ji ....Pc ....(S!,S-2 ~S,

1! ijC~O, ~

!Pl·'iSJ.PH"S-P '---C-lll+- i ....01

I S-2 ...Sj.q:...PH,:q+I! ....P'! I
I ,

1 1 00001 1

S-2-'5, ij-'P

.---- 10111110p, ...: S:,PH"+i S -1:,

i

! i/Borrow=O,P-i-+P

i if Borrow> 1.continue

. i] Z-1 .continue

I UL-l 'UL

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

1

14

II! 1

1100s1001.
, I, !

RTI

RTN

I if H= 1.continue
1
i] Z-I, P=i -P

! if Z=0. continue

Return

_L

V£J: fF->QII

11 iO .qL

VMJ; FF....q..
etc.

• Vector address (Q;

I
2 ,8/21'

2 ! 6/21 I
2181211

2 18121.

2 18/21 I
2 8/21!

2 i 20 I

2 18121 I
I

3 ! 19

1
I ' 17I

"00s0101,, ,
I

i ifH-O. P+i"'P

I ifV·-l. continue

iJH=1. Pici ...P

i if H~ 0 . continue

VZS

VZR

VVS

VMJ

VCR

VHS

VHR

VCS

VEJ

SJP

i

2 I SIll:

2

I
2 1 s. I·:. II !

I i
8·m 11:

2 ia Ie l' i
I

i 2 •81011 I
I

I 1 00.9 1 I a 1 \

1
100 s o i t 1 !

1100S00011

i I 0 a s 1 1 1 1 1

I

if C=1. Pi.i ....P
i
i (/'c=o. continue

\ifC-O.P±i'P

! if C= 1. continue

,JV, I. pz;··p
I
! if V- '0. contin....

I iJV=O. P:Li ......P

Call

-

1 0 0 NZ: non zeta

, 0 1 'NV: zel"
1 } 0 N\f: non ov~rtlllw

I III V: :!Vt!:Jtlow

o I 1 IN: half

I
e 1~'I

I
1 2

I
2 & IJ'I . aH2811 _Condi'ion

! I 0 0 o NC: OM ,.try

. oOlle: tarry

2 1 a: 10 1·1 01 a NH: non had

2 8 s ~1: -i
I

9 '(Includes one more

I . cycle)
2 8:1011 1

I 5=0: +i
I

COMMENT

P-i-'P

P+i ...PI s-o:
! s=1:

LOP Ul,i

BlR

BZS

BHR

BHS

BVR

BVS

BCR

BCS

BCH

MNEMONIC

I-- - --1- -
JMP ij-'P

I . STATUS 1 MACHINE lANGUAGE! I I
. SYMBOLICOPERATION r - - - - - - BYTE CYCLE I

'ev H Z IE 1 7 6 5 4 3 2 I 0 1 .
-i~-'~ll~1~ -:-3-1~1-

i I I
I I 00 s I 1 1 0 I
i I
100S0011'

I

Jump

8-bit CPU command list (5)
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: 69 i1_-

o-

j lUI
I ' ,- -

~#(~ FD~
:;j:,y) FD IC

C
2C

i~_
(U)

i _!!_U) I FD 2F_
t:(ab) . FD AF II b

: ~:X) Fa OF
i --i·-
li( YI : FO IF

i::iY) FD 19

I#lUi ! FO 29 - -I
, ------1I 1~(ab):FOA911b ;
ANI'~ Ta9 i- - II - _' -. I-

i '.X) I' 49 i 1 BVS I + i 8F i
1--- L.~-.
(Vi 59 i - 9F i--r BVR ! ~ -- i 80 i

-"-
t:(Y) 'FD 9C

FO BC. #(X)

; (Ul ,2F;_. 1-' -.
. :ab} . AF a b

l
9C

i ~CA TOO- -

UH 6C i

8C

1---

j YH ! 5C i

XH

i Ul
I_

Yl , 5E i

: 6E i
__f_

. 4C i

4E i
-·1 -.

; XL
L

: ~(U) . FO 6F t
I---+--i

; , #( ab) I FO EF a b i

I AOR .L~ FO CA-_I
Y . FO OA

I G!_-__io E~-~ 1
~EX ! F1
IANOTX)-'i 09- i

: ·-1--
iY) 19

i iU;- 129
1-

; (a6) A9 obi

I#(X; I F009 _ - i

i (Y) ,50 i"- 'r.::' -;U) ,60 i ,
, - -.-1I (obi j ED a b i .'- +- -

;1:( Xi : FO 40 i

!#!y; ~ 50_!_
,::(U) F060i
I-- ,

_' #( a~FD~ a b_i_
-J BIT (X) OF

! i:y;IIF

, i ~(a") _ FO A7 0 II
-I i ,- r- - --

I CPI ! A i 87 i

BF i

,~(Yi FD 17
t-- ,
! j:!:W; ! FO 27

I-'- -
! ~(X! ; FO 07

A7 a b( (,b)i - ! 97 i-i----,
. + 85 i ,
i-1-' --;
: - I 95 i ,

_'_ f
I
!

,-. i 27
+--_I

~(ab) . FO A3 a. b BCR +

! AD! i A i 83 ; -=-' i ~ -=- i 91 i
, ( Xl ' 4F i BHS + ' 87 jI '-, - ., p.: ~i __ !

, (U) 6F i , BHRI--'=r '-- _ II (ob) EFobi '_ - ---
i ::( X) . FO 4F i j811, A

!# (Y)-l FO 5F i S; !4o i

I (Xi i 07
; -1-
(y) , 17

1_ :_ 9~,, ~ I

tali
i ;f:U) : Fa 23
t- - ._

96
--+- - -
I A6

I YH
r-, UH
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A1 (1 II

:U! ,21

11

01

ADUH

:X:'

20

'80

90

-.{
---.\

· 8A

E3

88

! 01

F9

FD BE

: DB

FD CO

, FD 98

FD A8

FD 88

· FD 2A

FD C8

FO OA

FD lA

X

Y

U

A

X

·Y

U

::iX, FD DB

AB 1/ II• i obi

is

2B

DB

38

FD 4C

UL

· XH

· YH

88 i

..._-_.
65 : YL 10

, 45 RTN 9A

55 . sac : XL ; 00

, ROR

RPU

RPV

. RTI :

FO 18---_
: FD 28

FD 48

FD 58

Y

FO 08

REC

RIE

ROL

ROP47

57

67

68 i

AAi j

58;

i
! PSH

5A i

6A i

48 i

:;:ab) FD EB (1 b i

POP A FD 8A

!! U; FO6B

:!tiYl FD 58

;::::X;· FD 48

, ab)

: :U,

: Yi

· B6 i

48 i

58 i
66 i
EB (I b i

.rx.

85 i

. 4A i

, :j;: (1M FD A5 11 /)

· :::y, FD 15

J;; U: FD 25

iii.X, FD 05

A5 (1 b

25

Xi : 05
-;----.

, '.Y: 15

A4 : ORI I AUH

04

14

6A i j

,U

,S

P

: LIN X

.Y

U

LOP UL

NOP

OFF

. ORA '.X

FD B1

DO

40

50

60

FD 40

.FD 50

FO 60

44

54

64

FD BA

U

LOX : X::inb: FD AD 1/ II

ITA

JMP

LOA XL

YL

HLT

. INC A

XL

YL

UL

XH

· YH

UH

X

Y

U

:::X, FO 00

i;:\Y: FO 10

· iI:U: . FD 20

'ab! . AD 1/ II

UL

XH

; YH

UH

.S

LDE : X

y

10

EOR ; X; . 00

:::X· FD 03

EAI . BO i

. 03
LOI A

Xl

·YL

t;:( X' ,FO 07

07

56y

46

: FD 62

FO 42

I FO 52

·52

: 62

ORR ,X;

XH

YH

:UH

·X

YL

• UL

.
I M_N_E_M_ON1C I ~AC_HIN_E_LA_N9UAGEI MNEMONIC : MACHINELAN9~AGE I . MNEMONIC 1 MACHINELANGUAGE.

DCS i #~D 2C • LOA ~.l 24 . .. I ORA I #iY} .. 1 FD lB I

. DEC i A i OF XH ! 84 .:It: U) FD 28 !
I

XL 42 . YH 94 ;:\abl FD AB a b
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MACHINElANGUAGE

62

F5TIN

I C7 i
i-------
i

----!- --.~
P FD 5E

i C5 i

Fa

F2

F4

F6

04

06

08

OA

DC

DE

EO

E2

E4

E6

E8

EA

EC

! EE

CE

DO

02

04

,06

! 08
i
iDA

I DC

DE

EO

E2
Ii E4

1£6

I E8

! EA
i EC

EE

FO

F2

F4

! F6

I CD i .__..__._.._iI
! CF i ii ·1
CB i i

___J

C9 i

~02

II CA
I
iCC

I CA

ICC

ICE
i DO,

VMJ

VVS

VZS

; VZR i

i VHR
; VHS
!

,t - ..--_.-_.
I #(U; FO 2E'.._-------

i I #lub) . FO A~.a_IJ _

I STX I X FD 4A

I : :s : ;: ::
FO 4E

; Spy A8

STA Xl ; OA,
i Vl ' 1A

I UL 12A
I XH 08~~:-

18
- --_._'--.--l

28 ;

! (Xl i OE
...._j

,
(V) 1E

(U) 2E

~ab\ AE a b

~(Xi FD DE

~(Vi FO 1£

; ... - ..
; SIE FD 811

.. -
SIN X 41 i... I

Y 51

U ; 61-- _.
SJP I BE i j_._ .. -
SPU E1

SEC

. SHL

SHR

FD C1. SOP

! MNEMONIC MACHINELANGUAGE ! MNEMONIC i MACHINELANGUAGEi MNEMONiC.__ ._- .. . ·1 ,..
sec #(){) FO 01 TTA ! FO AA ! !,

..
#(y) FD 11 ves C3 i i ;

---.-
I#(U) FD 21 VCR i C1 i._ .. .. r

I CO I#{tlb) FD A1 a b : VEJ CO i
I

IS81 i 81 i I C2 C2
,
I

--~.--. , i
ISOE X 43 C4 C4 ;

Iy 53 C6 C6 i
i

I
L____..
·U 63 , C8 C8
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bol Min. Typ. Max. Unit Test
conditions

c 7 15 mA 380MHz
crystal in
connection

! -.
T 4 mA

(Ta-O to 40°C, VCC-VGG=4.SV±O.5V)DC characteristics.. Pa~~""1Sym
Supply Ie

U~~~:oo.! I t+
I Supply ~

'~~~~~~~thalt ~,.±j b.
Input voltage V," . Vccl..:O I .: . V 00~·7. BFI, RESET, HIN,

. WAIT. NMI, MI. INO'~7

: VIl I 0.4 V I
outp:____rt VOH¥4 . I V IOH=400~O~l~~ OPF, BFO, R/W, ;
voltage .' I~ ... 00, MEO"'1. plj). PU. PV. J

Vrx. 0,4 V 10,:= 1.6m~ I IPOS, HA. OISP, 00~'7. _

~~I current . jlL,1 ~.': , 1,0 .1, ppAA I. Input pins other thanI I ~ V.. =Vcc I RESET, BFI ~
. - ~ 5.0 iJA I RESET, 8FI I
o ;:- ---J-" I"1.0' VA 0 I Input prns other than .~'.

L I ' .0 1 vA I V'L=O ,INO~ 7, RESET. BFI

. r JO I ~ 1"0-7 _
Powerswitch; RVA 0 ; 300 I' 0 I VA I. ..
ON resistance >---- . .. .. '.

I RYB 300: n . VB (

LCD drive ON R" ---r- :~. k!l Hi-:-~(.C HO"7
resistance r- ~- ..1- ['

o RM 3.5 kn H,-V ..

-t I 5,0. k!l . Hi-Voo t--
Supply 1ST - --+--;-t-'lA Vcc~OV .- .- I'

current , ;) I VGG=5.5V

~~;o",p",!1'.1 I +il·1.0 . pA .. I ~~:~50~-7RIW·1
_.. I._____.L

Electrical characteristics

°C-55 to I 150

..

-~
Limits Unit

0.3 to 17 V-
0.3 to +7 V..
0.3 to : 7 V

o to 140 "C
"

Absolute maximum ratings

~piY"'_
Parameler I Symbol.

I
Vee

pulvollage V'N

~ O'Ip"' 'olla,' VO~T

O~erating temperature

I
Topr

Storage temperature Tstg
. .

2-6. Electrical characteristics and timings
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nS

nS

mS

nS

c.: 20pF

'" . IVccXO.8JVI YOH .

I VOL:O.4V
!

nS

nS

nS

c, : 20pF 9.V
. 0 I'V-+(Vcr. XO ..tr . :VeeX _ )

I - 09'.V-+IVceXO.l'VI U:_~_VccX • , .

I C, : 20pF
: VOH: (VeeXO.5)V

• VOl : O.4V
- ~: 20pF
· 5'VIV ·'Vc<;xO.)I ()H. \

_I VOL: O.4V

: c. : 20pF
· VOH: (Ver.XO.S)V

i VOL: 0.4V

!:~~XO.8)Y

nS

i

! 310to I 190
I

tr

. ·t··
2tw

250 ..:-T i 150

I 360If
I

If

to

130

20

ts

350 i nS
100

I
nS

i ,
I1_-

1I
nS

340
nS

190
30

'6oOJ-
I nS

220

50

200

370tOM

tFH=tl_00

-30to

ff

. I
to

170

80

so i

~r: I
175 I

220

I Max. Unit-_ ...I·
150 t nS
40

250

Min.

--- .C. : 20pF

8 'VVOH: (Vee XO. )

I V~ : D.4V, -
c, : 20pF
V,H: {Vee-l.0)V

V,L: 0.4V
· C-:-: 20pF
~IV ·iVcc--l.0lVIU •.

! VII : 0.4V
--- • Ct : 20pF

8'VVOH : (Vee xD. r

; v. . D 4V! Ol. •

I CL : 20pF
: Vo+<: (Vr.cxO.8}V

V'H:0.4V

i CL: 20pF

I CL :- 20pF
tCI : 20pF

. 8\VVo+<: (Vee X O. ,

; V~ : OAV
-

64

BFO

: OPF

L_ RESH_·_

_B_F_I .t

I

pu, PV

WAIT

00

!POS

AC characteristics

Symbol
----,1 ,

Tc

tr

It
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BFO-----+-___.,

..1);'--------~151_-----hA
I.

Ilfl-------' -.
RESET-----_.,

i---------
I.

<Ii OS

TIming (2)

OD ----i____.

eos

Timing (1)
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LH5810/LH5811 I/O PORTCONTROLLER
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CD Ports PAO~7 and PRO~7 can be programmed of their data flow direction in bit unit.
Also. it can be accessed as one location of the memory. as seen from the CPl:.

CD Latch clock PcP can be directly given from the external source through output ports
peO"'7. Also. it can be accessed as one location of the memory. as seen from the cpr.

CD As there arc two interrupt request inputs of IRQ and PB7. interrupt request can he
issued to the CPU at the rising edge of the input when the corresponding bit of the
MSK register is "I". PH7must he in the input mode before using PH7 for the interrupt
input.

CD Since there is the CPU wait control circuit. two memory enable signals can be output Il'
the memory of slow access time. Besides. it has two inputs of wait conditions. Up to I>­

varieties of access time can he programmed.
CD It has the following functions to handle serial data transfer.

A. Serial data transmit
Serial data transfer takes place in a format ofa start bit. ~ bits of data. and two stop
bits. Transmission clock is selectable by means of ~ernal and externalcJock select
program. as well as the dock rare (I I. I 2. 1 148. I 256. I 512, I 1024.' 204)0..
and I 4096of the basic clock).

B. Serial data receive
When the start bit is received in an idle state. the serial data following to it j,
received. After receiving the data comprised of8 bus. it is then stored in the intcrna.
register and the interrupt request nag is set active. Receive clod: is furnished Iron:
the external source which becomes the receiving clock by itself It must be ir,
synchronization with the serial data input.

C. Pulse waveform
It is possible to have continuous output of pulse waveform. Frequency i,
programma ble to eight kinds of I I. I 2. I 128.' 256. 1 512.' 1024. I 2048. anJ
I 4096 of the basic clock.

3-2. Functions

The LH581Od. HSHII is a single chip CMOS static LSI that features the following
functions:
(I) two pairs or H-bit bidirectional port
(2) one pair of 8-bil output port
(3) two interrupt request inputs (one of them port input)
(4) one interrupt request output
(5) CPU wait control
(6) serial data transfer control

3-1. Outline
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Whereas. FX and FY can be set independently to J! 64, I i J 2~, I:256. I; 5 J 2 or
) 1024 of the basic clock by means of programming.
The serial transmit clock (,LO can be programmed as discussed in Item A.

soo = SXO . FX + SXO . FY

Assume now that normal serial data output is to be SXO. the modulation clock to
the data I 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:

I I I 1j_l_1 I I I ! ! ICLO

~ ~--DATA------::;'STOP
START

Audio cassette data transfer
soo lli1~ .W.llliilll illlLlJJlJ IlliJJWl WllI1lliill~

sxo
Normal serial data transfer

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. with the modulation signal generated from the SOO
output.
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The G register can read/write data when register is selected (1001).

1.511 1.1
.,' I

t

I
I

3:?L.

Sl.me)
'*'Effective on'Y in the

Internalclock mode
of G3-0.

I. CPU ooe auo~
frequency

-_..
(;] G6 G5!'P(prcdlarve lime) '" ,ocoes
0 0 0 2.51 II .5
0 0 1 2.51 6.5
0 1 0 2.51 3.5...
0 1 1 2.51 2.5- ..-
I 0 0 1.51 )2.~.. _._ ..

7.51 0 ! 1.51
1 1 0 1.51 4.5_._-- ... -

I

L '* Every clock rare is deler.
mined by Glr·G2

..._---
-~ 64 Descnpnon

o ClocI< ';;;;~I;nhobile,j
1 CI()C>.outout

Clock de<l,e<l from
CLO

• External clock

(
'-··r~

I

I
I
I

I

I

L'-L._ ..
..-l> G.l Description

o 4>- internal clock
1 <1>- external clock

• ."ternal c10ck
Clock derivedtrom
4>05.

CD G register (RS3""'O=1001)

70

3-3-2. Internal registers

YSSI-YSS2 CNO
vee- '.S '0.5"

00 7PAO 7
- - - - '" .. - -'

\,c\:t-+
I

'''S~\I'"'
I

vSS?~

INIr---- -- -- -- -----
I

1/0 port controller system block diagram

The If 0 port controller consists of nine internal registers.wait controller. serialcontroller.
and interrupt controller. and each of internal registers can be accessed as one location of
the memory as seen from the CPU.

3-3-1. Block diagram

3-3. Intemal structure
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DDA can read.write when the register is selected (1100).

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

i-th bit of the DDA register

The register used to determine the direction of the port PA.

DDA
765432 a

'-1
_j

CD DDA register

IFOand IFI can read; write data when register is selected (to ll).
RD and TD are dedicated to read only,
NOTE: During re<7ive of serial data, RD is reset. Term "serial data receive" means the period

duri~ich an 8-bit data is in reception, with the start bit excluded.

IF
76543210l X xl X [ X ;T~_FD~~ II~i __

I
I ~~ Set at the rising edge of IRQ input.
. ) ISet at the rising edge of PB_7_i-,np~u:.._t_.-------l

L ) I Set upon· completion of se'rial input receive.
IRO is reset when the CPU received data is
! read or the contents of the U register are read.. .._. _...- . ..-

L------~i Set upon completion of serial data
,transmission.
:Reset when the CPU load the transferring
~~rial data to the L register.

CD IF register

** ICL1IS01!B71IRQ;M~Kf~K[MfKIMgKI
Contents of MSK read

The MSK register can read/write data when register is selected (1010).
NOTE: When the contents of the MSK register are read, the contents of CL1, S01, PB7, and

IRQ are stored in high order digit positions.

L- __ ----'o Interrupt mask bit for receiver flag RO
L- ~ Interrupt mask bit for transmitter flag TO
Interrupt enabled when the bit is "1".

~ Interrupt mask bit for IRQ._------: i Ini.,,"", maskbit fo, PB7
xlxlx xl

o
MSK

7 6 5 4 3 2

CD MSK register
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Change of SOOoutput mode
l_Q_j_~ormalserial datatransfer· -­
ll__'__Modulatedserial data transfer

Clock rate-- _.
'0 0 0 ~+64
0 0 qJ +128
0 0 ~+256
0 1 : !P+512
1 0 0 <P +1024'---_ .._ -..

I
~lF5 >41 F3 ! F21 Fl 1 FO j

-.::'=Ir==-L...,:=~:::::::::::=--~;-D-e-te-r-m-in-e-s-t-h-e-m-o-d-u-I-at-io-n-cl-o-c-k-ra-te-o-fFX. -
L-------....;-5D~ett¬ e;nrm;n;riniEe;Sstthe modulation clock rate of FY.

o F register
The F register can read! write data when the register is selected (0111).
FO-2 determines the clock rate of the modulation clock FX and F3-5 the modulation
clock of FY.

CD ope register
The ope register can read, write data when the register is selected (1000).
Also. the contents of the data bus can be latched to the ope register at the falling edge
of the external input clock P4i.

CD OPB register
The OPR register is the buffer for input and output of data to the port PB.
It has the same function as the OPA register.
OPB can read! write data when the register is selected (1111).

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. DDAimust be set to "0" (input mode)which prohibits output from
OPA;, then the contents of PAi are loaded into OPAi and the data is sent on the bus
line.

OPA
765432 0

]--=---"'--='_.-'-.1.-'---1.-".. -_-=-__,-r__ __,.J

<D OPA register

<D OOB register
The register used to determine the direction of the port PR.
Selection of the input! output port is the same as in the DDA register.
DDB can read/write data when the register is selected (1101).

72
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put/output

put/output

put/output

put/output

put/output

put/output

put/output

put/output

output

rn input/output

rn clock input/output

input

ve clock input

ve input

utput

tput

put

able output

able output

ce

ce

ion input

ion input

able input

able input

ect input

input

ect input

Function
,...

tl~ignal Funclion No. Signal
name name

1 I PAl Port input/output 31 RS2 Register sel

2 PA2 Port inputioutput 321 RS3 Register sel

3 PA3 Port input/output 33 R/W Read/write

4 PA4 Port input/output 34 MEO Memory en

5 PA5

I
Pori input/output 35 MEl Memory en

6 PA6 Port input/output
,

36 WO ,Wait condit

7 PA7 I Port input/output I 37 Wl 'Wait condit

8 GND Power source 38 GND Power sour

9 PBO i Port input/output 39 VCC Power sour
!

10 I PBl ! Port input/output 40 DMEO Memory en
;

11 I PB2 Port input/output 41 DMEI Memory en
! ! I
12 i PB3 Port input/output I 42 ! WAIT Wait output

13 . PB4 Port input/output I 43 INT Interrupt 0
! 14 PBS Port input/output 44 : RESET 1'0''''';'' OC
15: PB6 Port input/output 45 IRQ Interrupt in

! i16 I PB7 I Port input/output. Interrupt input I 46 IflOS IBasic clock

17 P<b Port PC latch clock 47 CL1 ,Serial recei

18 PCO Port output 48 SDl iSerial recei
19 PC1' Port output 49 LC INot used
20 PC2 Port output 50 CLO Serial rec/t

21 PC3 Port output 51 SDO Serial recit

22 PC4 Port output 521 DO Data bus in

23 PC5 Port output 53 I D1 Data bus in

241 PC6 Port output i 54 02 Data bus in

251 PC7 Port output
I
55 03 Data bus in

!
,

26 : CSO Chip select input 56 04 Data bus in,

I27 i CS1 Chip select input r 57 D5 Data bus in

28 I CS2
.c> I

Chip select input I 58 06 JData bus in
I I Data bus in29 RSO Register select input 59 D7

30 RS1 Register select input I 60 PAO IPort input~_._- .-

3-3-3. Pin description
(.): See Pad layout and structure in 3-5-2.
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CS2 CSl CSO RS3 RS2 RS1 RSO RIW Operation-
0 , 0 0 0 Resets the divider internally contained in the I/O

port chip.
-

0 1 0 1 1 Reads the contents of the U register and sends
them on the data bus. At the same time, the
receive flag RD is reset.

0 1 1 0 0 The contents of the data bus are converted into a
i 1 serial data signal of start/data/stop structure. At

the same time, the transmit flag TD is reset. :

0 1 1 0 1 1 1 0 The contents of the data bus are stored in the F
, register,

!
The contents of the data bus are stored in theI 0
ope register.

1 0 0 0 . - _.
I'; 1 The contents of the ope register are sent on the I

data bus. i, - .
0 The contents of the data bus are stored in the G

! register.
1 0 0 1

I

I ! 1
! The contents of the G register are sent on ~

!
,

data bus.
... -

0 The contents of the data bus are stored in the
I , MSK register., 1 0 1 0 I

1 The contents of the MSK register are sent on the
data bus.

...

0 The contents 01the data bus are stored in the IF

I
register.

1 1 0 1 1
; 1 The contents of the IF register are sent on the data

bus.
_ .

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

1 1 0 0 .. ....
i 1 : The contents of the DDA register are sent on the

i d:!,by'
" .

; 0 The contents of the data bus are stored in the
! , DDS register.,

;1 1 0 1 ..
I 1 The contents of the DDS register are sent on the

data bus.
-

0 I The conlents of the data bus are stored in the
OPA register.

! 1 , 1 1 0, 1 The contents 01the PAi are sent on the data bus.
- -

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

i , 1 1 1 ..

1 The contents of the PSi are sent on the data bus.

I/O port controller operation

3-4-1. Operation

3-4. Functions
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CD Wait time
Wait time can be programmed by means of bit positions of G5. 6 and 7 of the G
register. Relation of G5. 6.7 with tA and tr refer to page 70.

Since a slow access memory usually consists of dynamic logic. it needs a precharge time
(tr). Thus. the Ii0 port controller issues the memory enable signals DM [0 and
DMEI to the dynamic memory. including the prechargc time. DMEO is for MEO
and DMEI is for ME J.
When the CPU accesses the I! 0 port controller. the signal WAlT is issued without
the wait condition in WO and WI.

<E--1 p-X----tA-- ---7

DMEO

~ ·--lncrement5 cOllnter-----7 WAITreleased

WAIT

WO

MEO

__~r-~ ~r==-AD

CD Function
Wait is a function applied in accessing a slow action 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. WOis
the wait condition input which is applied to place wait to the memory area controlled
by MFO. while WI is the wait condition for the memory area controlled by MEl.
When the wait condition is established. that is, when "'WO'MEO+W)· MEl=I" is met.
the WAil 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.

3-4-2. Wait control
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mode when it changes from an idle
state (SDI=I) to low' state and reads ell
data from a next clock.
When the 8~bit data is received. it sets the receive and flag RD active. If the mask bit is on at
this point. interrupt request is issued to the CPU. RD will be reset upon reading the x-bir
data.
RD will be reset in a course of serial data receiving, which is the period that the S-hit data is
being received, without including the start bit.

SOl ==:::x.___--'X'-- __ ---'x'--_=-l_

SDI is a serial data transfer input and eLI serial data transfer clock.
The 1;0 port controller reads the
input data at the rising edge of CI.I.
Serial data goes into the receiving

3-4-3. Serial data input

tP' and t/\' for actual RO\1 is as follows:
tP' = tAP + t P + t [)

tA' = tA - to - tS
tS = 200nS

Since tAP and to differ depending on the peripheral circuit configuration. they should
be computed on the basis of load capacitance.

ptfChirge time
Act •• '

tP

• , I I
:_ tP_~--------tA-----~

, I I
I

o;--+--:-----H--c==========~,~,t=J
, ,,

DM£O/1--...---j,.----1.-

tA

!+-~-7:, ,
100S~ , ,, ,

':-T----~------------------------~ __~
AD ------: I I I, , '. , '

ME'O/l--TJ, ri;----r, -,------- ----------~
~J;-E- -40: I,~ to ->' ,~ is

I ~AP J II ,-----------------_;" , ,
I J, ,

CD Wait time of 1/0 port controller itself
When the CPU accesses the 1;0 port controller, wait of a single CPU machine cycle is
automatically applied.
If the W() and W I is in the wait state when the CPU accessed the I"0 port controller.
wait ends in one cycle.
NOTE: When there is no wait condition in WOand Wl. the same waveform asMEOandMEl

are sent on OMEO and OME1.
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NOTE: WAIT, OMEO,and DME1 are output dependent of WOoMEa, W1. and ME1 and do not
have any connection with reset.

Pin name In/Out State after reset

OO~D7 In/Out High impedance

PAO~PA7 .. ..
PBO~PB7 .. ..
PCO~PC7 Out Low level

WAIT .. (NOTE)

OMEO " ..
DME1 " "
INT " Low level

sOO In/Out High level-- _.. ....._ .. _..........-_ ...-
CLO " Low level

When the RESET line is kept in '·1"at least for three !TIOSclock cycles. it causes internal
reset. by which all internal registers are cleared to "0" and ports PA and PB go into the
input mode. The divider, however. will not be reset.
Terminal states after the reset are as shown in Table below,

3-4-4. Reset

~~ail~~~4_ ~r---1L- _
1Reset as it went Reset as the
into serial data CPU read the
receive. serial data.

RD

In serial
receive

SDl

ell
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Applicable terminal; INT

Vee

CD Output

Applicable terminals; WAIT. DMEO.DMEI

Vee

G) Output

Applicable terminals; PAO~7, PBO~7. DO~7. SOO,eLO

Vee

r-----. ----~

1--------.--- Output high impedance
control signal

CD Input/output

Applicable terminals; RESET. p~. R/W. RSO~3. eso. est. CS2. MEO.MEl.
WOoWI, CLl. 501. IPOS, IRQ

Vee

3-5-1. 1/0 port controller input/output circuits
<D Input

3-5. Specification
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V4,0 to 5.0Vee

UnitLimits

CD Operating condition
I Paramet~r.------.-S-y-m-b-o-I-.-

; Supply VOltage

<1: Applicable to Vee and with respect to GNO.
'2: Applicable to other than Vee, GNO, and with respect to GNO.

Tstg

Topr

Symbol
-------+

Parameter
.-

Limits Unit...,
-0.3 to 6,5 V-_. _,_

-0.3 to Vee 10.3 V._ ......

-5 to +55 °c
-55 to +150 °c

V,N,Input apply voltage ('1)

Input apply voltage ('2)
-----1---

, Operating temperature

I Storage ..~em?_e_ra_t_ur_e_'-_' _

o Absolute maximum ratings

3-5-3. Electrical characteristics

t- - 0W t-
if) :;;: uJ W Cl ~ 0 !: M N0- I- ::.E ::.E z 3' 0 \oJ UJ <, (f) (/)

!:!:: w ~ 3: Cl Cl .,; (.!) ~ ::.E ::.E a:: a:: a::a::

troS 45 40 35 30 RSI
CLl RSO
SDI CS2
lC CSI
CLO 50 esa
SOO 25 PC7
DO LH5810or LH5811 PC6
01 (TOP VIEW) PC5
D2 PC4
03 55 PC3
D4 PC2

20
05 PCI
D6 pea
07 P4'>
PAO 5 10 15 PB7

~ N M ..,. U") 10 r-, Cl 0 co N M '<7" <0 co« « « « « « z CD CIl CIl CD CD CDa... a... a... Q.. a... 0- Q,. (.!) c, o, 0- Il. 0.. 0.. 0-

3-5-2. Pad layout and structure
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Applied to the state that no clock is supplied to the 4l0S terminal in the normal
condition.7

5 All output terminals.
. ---------------------- _-.

The term "normal" applies to the reset state that the 1/0 port controller is not
selected and the 2MHz clock should be supplied through the !POSpin. The

6 following input terminals should be connected to OVexcept CS2.
PAO~7,PBO~7,OO~7,CSO,CS1. eS2=Vcc, R/W, RSO~3.p~. MEO,ME1,
WO,wi. cu, 501, IRQ.

4 All input terminals.
).._--_ ....

2 PAO~7,PBO~7,PCO~7,OO~7,OMEO,OME1,WAIT, CLO, INT
3 PAO~7,CLO,500.

NOI. Applicable terminals~~NO~.-+ _

PAO~7,PBO~7,OO~7,R/W, RSO~3,cso, CS1, eS2. MEO,MEl. WO,Wl, 501,
ci.i. 4)05, SOD,CLO,IRQ, RESET.

NOTES: For Note number, refer to the list below.

Limits
Parameter Symbol Min Typ Max

Unit Test condition Note
..._. ._ . i

i VIL ! 0 0.8 V
Input voltage ., 1,

VIH 2.4 Vee V--------_. ..
VOLI 0.4 V IOl=1.6mA

Output voltage 1 "j _..._--_ ...- 2
VoHl 2.4 V IOH=O.4mA !

i
. - t·---·iOutput voltage 2 VOH2 1.5 V IOH=l.SmA 3

~ ._..' i
I kol 1.0 p.A 4, Output leakage current I

..... .. --_ .........•. .- ._ ... _. , I
Input current I IIII 1.0 , p.A VIH=OVor Vee 5 !

i , .- ..... _. ..
INormal power leea i 0.4 0.9 mA IJiOS=2MHz , 6
I dissipation , ; .__ ._- _.

Iccb 5 p.A i tliOS=OV 7._._ ..•_-

Ta=-5-55"C
Vcc=4.0-5.0V

<D Electrical characteristics
(j) - 1 - DC characteristics
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(*): Unless otherwise specified, the criterion shall be VOH=2.0V, VOl=O.4V

Limits
Parameter Symbol Unit Test condition

Min Typ Max

cso, eS1, eS2, to 230 ns
RSO~3 tf 80 ns !---_.._-- --"-----,,.__.. -_.. ...... ._-- ---- -- .._j
MEO,ME1 te 240 ns

tr 80 175 ns i

tWM 250 ns i;

WAIT tillS 150 os CL=50pF I
tWF 50 200 ns

DO~7 (input to 500 ns
mode) tr 130 ns

tro 100 ns VOH=0.8Vcc------ _.
tzF 300 I ns

OO~7 (output I ts 200 ns
mode) IF 50 ns

tZM 150 ns
tzr 100 ns

R/W to -30 50 ns ! VOH=O.SVce...,._--
tf 150 ns .-

'liaS tRe 500 ns
t, 150 ns O.1-0.9Vcc-_._. ..- _._- .. .._ ...... _..
iF 40 ns 0.9-0.1Vee-...... _.- -

PAO~7,PBO~7 tOR 1 IJS CL=100pF
(output mode) ..__ .. ..

, peO~7 (register tOIl 1 IJS Cl=100pF
~~!L __
P4> to 350 ns V()M=O.SVcc ,~

tf 100 ns- --peO~7(plP to!' 1 , /1S CL=100pF
latch) i ,
SOO(input 100

._- -
ts ns

mode) "

SOl t" 50 I ns

SOO(output to 100 os CL=100pF
mode)

OMEO to 120 ns Cl=50pF

DMEl tr 120 ns

SDO tz 200 ns i Cl=100pF

eLO t. 100 ns I 0.1--0.9vec
I 1

CL=50pF

t, 100 ns 0.9-0.1 Vee

CL=50pF

(Ta=-5 to 55°C, Vcc=4.0to 5.0V)
(}) - 2 - AC characteristics
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r

-1- -_ - - - - - -
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3oo,
(1)o~

CO
-I
'1:I-..jc -

-0 --.:>g3~
I 0 1
'-J~-..j

CD - 3 - Timings
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PC-1S00 hardware description

4
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Around the PC-ISOO Pocket Computer. the PC-1500 system can be configured with a
variety of peripherals. which include the CE-ISO Color Graphic Printer. CE-ISl 4KB
Memory Module, CE-152 Cassette Tape Recorder, CE-153 Software Board, CE-154
System Carrying Case, CE-155 8KB Memory Module, CE-158 Serial and Parallel
Interface, and CE-159 Program Module.
CD PC-1500 Pocket Computer

It is a pocket computer that features 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 156dot
LCD is used for the display.

eD 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 AI\. Ni-Cdbatteries. It also has the cassette
interface built in the unit.

<D CE-151 4KB Memory Module
It is a 4KB option memory unit in which two chips of 2KB RAM are contained.

o CE-152 Cassette Tape Recorder
It is a cassette tape recorder dedicated for use with the PC-1500 system. It is driven by
four pieces of Type AA dry batteries.

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.

CD CE-154 System Carrying Case
The carrying case exclusively designed for carrying of the PC-1500. CE-150. CE-152.
CE-153.

0) CE-155 8KB Memory Module
It is an 8KB option memory unit in which four chips of 2KB RAM are contained.

® CE-158 Serial and Parallel Interface
It has the RS-232C serial interface and the Centronics parallel interface with the built­
in 16KB ROM. It is driven by four pieces of Type AA Ni-Cd batteries. It will be
possible to interface with a normal type printer. computer, instrument etc.

CD CE-159 Program Module
It is a detachable memory module that consists offour chips of2KB RAM, of which
area can be partially or enti rely used for the read only area. The contents of the memory
can be retained by means of the internal lithium battery even if it was detached from the
PC-I 500.

4-1-1. Outline

4-1. PC-1S00 system configuration
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CD PC- 1500and its peripheral units (CE-150, CE-158. CF.-IS9) arc driven independently
by dry battery. Ni-Cd battery, or lithium battery.
When the PC-ISOO is connected with peripheral, RAM. ROM. If 0 PC, CMT liF.
and DART are driven by VCC or VGG supplied from the PC-ISOO.

CD When the Ni-Cd battery of the C£-J50 is charged capable to drive the PC-1500. power
is supplied from the CE-ISO to the PC-1500 and therefore the battery of the PC-I500
does not consume. In addition. it drives the driver of the printer and remote control
relays.

CD The Ni-Cd battery of the CE-158 drives the driver and receiver of the RS-232C serial
interface and the Centronics parallel interface.

CD When the CE-159 is in connection with the PC -1500. it is operated by VGG of the PC-
1500. and its memory contents can be retained by the internal lithium battery when
disconnected from the PC -15()().

4-1-3. Power supplies
(PC-1S00, CE-150, CE-158, CE-159)

COIOIGraohic Printer
CE-150

RS-232C
& Parallel
tntertace
CE-158

r--:ware BoardI Soflce.,53
Pocket CompU!Cf

PC-15IH)

4-1-2. Block diagram
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NOTE: VGG is always output.

VDD__j
I
I

I
I-----------T------

VGG

vee__j

KEY

I
I

OfF~::4!!-----ON I~orr

!:dn m!n
I I

CF 159

GND VGO £A-21 A

o[]o

88
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CD Timer IC
p,PD I990AC is used and connected with the 32.768kHz crystal.

CD Chip select decoder
It consists of two chips of TC40H 139F and TC40H 138F 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",

CD 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 1 and chip 3 or chip 2 and chip 4. Data bus is
therefore divided into DO"" 03 and D4'" 07 in order to handle compatible with the 8-
bit RAM.
Address is within 7600H to 77FFH of the MEO area and is used for the fixed variable
area, in addition to the display buffer.

CD System ROM
It is the PC-1500 system program residing ROM for which the 8-bitX 16K SC6.1328F
is used. Address is within COOOHto FFFFH of the MEO area.

(j) System RAM
Because the 4-bitX IK bytes TC5514 is used ina pair. the data bus is divided into two of
DO"-'D3 and D4"'D7 and the select signal S7 is commonly shared so as to be
compatible with the 8-bit RAM.
Address is within 7800H to 7BFFH of the ~EO area which is used for the system
memory area and for the fixed variable area.

CD I/O PC
Either LH5810 or LH5811 is used. The same chip is used for IjOofCE-150, CE-153,
and CE-158,
PAO'" PA 7 Key strobe output
PB7 " ~ key input
ADO~3, ADI2"'-'13, D~EI

...... Address of Ii 0 port is set within FOOOH to FOOFH of the ME Iarea,

4-2-1. Outline
CD CPU

The LH5801 CMOS 8-bit Microprocessor is used, As it is operated by the clock
frequency of 2.6MHz from the crystal oscillator, its internal machine cycle is 1.3MHz.
BFI Depression of the @] key turns it to high level so that vec is

supplied from BFO.
INO""IN7 Input port for other than the ~ key.
DO'"D7 Bidirectional data bus which is used to write and read data to/from

the external memory.
DO: LSB
D7: MSB

ADO'" A DIS .... Address bus.
ADO: LSB
ADl5: MSB

XLO. XLI External crystal connection terminals. through which the 2.6MHz
crystal is connected.

XLO: Input
XL 1:' Output

4-2. PC-1500
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Til

TTTfTTTTmT ITm
0_ ....
"'a>(.)a. a. c,

z=>_0

Irtn

4-2-2. Block diagram

o User RAM
h is the user RA M for which 8-bit X 2KB HM6116 is used. Address selected by SO is
within 4000H to 47FFH.

CD 40-pin connector
It is the connector used' for the connection of one of optional memory modules and
program module. on which provided signal terminals for address bus. data bus, and
chip select.

@ 60-pin connector
It is the connector used for the connection of optional primer and interface. on which
provided signal terminals of address bus and data bus for the control of peripherals.

@LCO
The 7 x 156 dot LF8082GE multi-display is used.
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TC40HI39 tire.":
! circun

Truth table

I INPUT~' OUTPUT
ENABLE, SElECT • ,

yo ~ ~ I A r-a-Vii I~.Y; I "I
"~;~I~H- *~
Y2 0.H ' ~itl·_!:_ I.~ ltL: L I ~ ~L I H
Y3 ~ H H ~H ' H .~

*=Irrelevant

f~·
FNAR. f ~ G2B

(,'

r.

$[LF:":1 <

L----------P'To RAM 1. 2(TCS514P,

~ To1/0 PORT !LH5811:

~ ToROWCS61312S(
t_ --I~ To Module Ijrut

---------. ToMoudulcUnit

To Display chip 2, 4

TODisplay chip 1. 3

To I/O Port
"lEO MEO

1/0 PC

ToModuleUrlll

BfO I---l-lcl--~

ADll
\

AD15

TC40H13srTC40H139F
AD8~-+++~A~D8~ ,

CPU

4-2-3. Chip select circuit
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• 1YO-1Y3 Is selected by the decoder IC (TC40H139F) when the gate signat
input BFO (1G) is low.
YO With low state of AD 14and AD 15,the YOoutput goes lowso as to selectthe
(IYO) user memory area of the module unit. (Address assignment of

OOOOH"'3FFFH)
YJ •••••• With high state of AD14and low state ofAD 15,the YI output goes low soas
(IYI) to select the gate (G2A) of the IC (TC40HI38F). (Address assignment of

4000H'" 7FFFH)
Y2 .••.•. With low state of AD 14and high state of AD I5, the Y2output goes lowsoas
(I Y2) to selectthe optional ROM area of the module unit. (Address assignment of

8000H'"BFFFH)
Y3 With high state of AD 14and AD 15. the Y3 output goes low so as to select
(IY3) the system program ROM (SC61328F) and the liO port (1,H581 1 or

LH581O).(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 ADII. ADI2 and ADI3 in lowstate, the SOoutput goes lowsoas
(YO) to select the user RAM (HM6116). (Address assignment of4000H"-'47FF H)
SI With high state of ADII and low state of ADI2 and ADI3. the SI output
(YI) goes low so as to select the optional user RAM area. (Address assignment of

4800H"'4FFFH)
S2 With low state of AD II and AD 13and high state of AD 12,the S2 output
(Y2) goes low so as to select the optional user RAM area. (Address assignment of

5000 H '" 57FfH)
S3 With low state of ADll and ADI2 and high state of ADI3. the S3 output
(Y3) goes low so as to select the user RAM area. (Address assignment of

5800H"'5FFFH)
S4 With high state of AD II and ADI3 and low state of ADt2. the S4 output
(Y4) goes low so as to select the user RAM area. (Address assignment of

6000H"'67FFH)
S5 Do not use.
S6 With low state of ADII and high state of ADl2 and ADI3. the S6 output
(Y6) goes low so as to receiveon the I/O port thedata from the displaychip RAM

or interrupt input from the option. (Address assignment of7000H"'-'77FFH)
S7 With all of ADII, AD 12.and AD 13in high state, the S7 output goes lowso
(Y7) as to select the system RAM (TC5514) (Address assignment of

7800H"'7FFFH)
• 2Y2,2Y3 is selected by the decoder IC (TC40H139)when the 2Ggatebecomes

effective after the selection (low state) of the TC40H138F output S6 (Y6).
V2 With low state of AD8 and high state of DMEO,the 2Y2output goes lowand
(2Y2) makes the NAND gate output V2 high so as to select displaychip I and

3.(Address assignment of 7600H"-'76FFH)
V3 With high state of AD8 and DMEO,the 2Y3output goes low and makes the
(2Y3) NAND gate output V3 high so as to select display chip 2 and 4. (Address

assignment of 7700H"-'77FFH)
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ITTTO~HT---i
I YO I ·1 I I OPTION USER MEMOR' I

(1YO) I .. I I
I I I 1 I

~
- -i_I ~H-t - - \
+-SO I 4000H lI ~il .STANDARD USER MEMORY

, ~(YO) ,47FF~I I 51 I -] 4800H I -" -' -,
I f (vl) .•- ' 4F~ ~ 1

',. I(~~I 'il ::,.~ I'

, S3 r- 5800H J'
'I· I (Yl) I . ~F~ . OPTION USER MEMORY I

54 r I 6OO0H ' !

1
Yl ~), -+- 67FfH _I I

, 'I S5 -t- I 6800H ] ,
(fYf) I I
I -I (~-t, ~::::-I ,_-_- ['

NOTE: SO~S7, V2. and

1 .
I 1

INHIBITED , V3are applicable only

1

for MEO area,

I, [56 'I' V2l ~:~ - --' - ---i
(YS) ,,;:, I lI (2Y2) , ~FH _j I

1 I~ nOOH ]' STANDARD USER AND :

'I L (2Y2) I _}!_FF_H_.. SYSTEM MEMORY I. S7l ! 7BOOH I _ __, __ __ ..'
i _j ~Y7) I: __ ,I' ~FF_H_ !-.INHIBITE~ -- ~

r. 8000H I CE-l50 l'
'I I . I ' SYSTEM PROGRAM. 1/0 PC

I
Y2 1 I 1 CE,~~5~

(lY2) I' I . CE-158 1, I SYSTEM PROGRAM

I I ' :1 8FFFH I 1

I
L --r ., ·---C-1, '-C-OOOH- -PC--1500- - 'l,

I SYSTEM PROGRAM

I, I/O PC I
I [I C~~~58pC

I Y3 I . UART I
(fY3) , I 1

I I· I
L.,_I ~ _l,~FH_l _ . J

Chip select signal
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CD In the MEO area is contained such as the system program and user RAM area and the
MEl is used for such as I/O port.
Memory bank is assigned by PY and PY for the MEO area of8000H thru BFFFH. and
PU and PU are used to assign the PV area of8000H thru 9FFFH. AddressOOOOHthru
7FFFH is used for the user area and 8000H thru FFFFH for the system area.
The system area is used by the mnemonic programming system bywhich the CPU, I! 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-lSOO. MEO memory area 4000H thru 47FFH and 7600H thru 7BFFH are
used for the user memory and COOOHthru FFFFH for the system program.
When the CE-ISO or CE-158 is connected, the system program. I/O port, and RAM
arc arranged as shown in the next page.

CD Upon power on to the PC-1500, initialization starts for peripheral units according to
the system program residing in the system area, and the user area ROM and RAM are
checked. then it becomes ready for a key entry.

4-2-4. PC-1S00 system memory map
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• Area reserved for option wilt become unused, in case the respective option is not
connected.

• Refer to "Memory map " and III" for ..
• PV and PU are bank select siqnats.
• Shadowed area can not be used.

ME0-------- ME1'"

L'p~..
r-W~PV

~

FFFFH

NOT USEDi PC-l500
I SYSTEM PROGRAM

I
(ROM)

16KB

.1

NOT USED
COOOH

«w
a::«
:i:w
I­en
>­en

NOT USED
CE --150
SYSTEM PROGRAM
(ROM)

8KB
!
..1.

AOOOH

NOT USED
CE-158

SYSTEM PROGRAM
(ROM)

. 16KB

NOT USED

NOT USED
3800H.. 'i
4000H STANDARDUSERMEMORY(RAM) 2KB

480i5'H CE-151 (RAM) 4KB

«
w
a::«
a::
w
(/)
::::;)

CE-159 (ROM/RAM)8KB

2000H

CE-160

OOOOH

MEMORY MAP I
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5 6 7 8 9 ABC D E F

2 J~EGI,}:OQs!uwl~r
4 I . I

! ·il6 . Ie' I SYSTfIJ
8 I MEMOR'

~ BID;F H J L N P R ~

DISPLAY
BUFFER

ip Q Ris T U!VW!X Y z
.$ $ $i$$ $'$$!$ $ $I : '

I

--.1._: L..

2
4
6
8
A
C
E

o

i i

LOW

. t-IIGH'-;r---------

o , 2 3 4 5 6 7 8 9 A B'C 0 E F;

I

7800H- 78FFHr'\H: 7 8
I

1 2 3 4 5 6 9 ABC D E F!Iww\ 0 ,
! 0 ! , i~2 i

4 I
6 SYSTEM SYSTEM AB C DI
8 STACK MEMORY $$ $ $1,
A jjC
E

96

~o
..

123 4 5 6 7 89ABCDEF
w , _ ..
0 I , I
2 I
4
6 DISPLAY E F GHI j K L M NO
8 BUFFER $$ $$$ $$$ $ $ $
A I I
C I I

II I I iE ! ! I; !, ._-

MEMORY MAP N STANDARD USER & SYSTEM MEMORY (RAM) 1.5KB

7600H-76FFH 7700H-77FFH

MEMORY MAP m

I
3000H -1

i . -
3800H CE-155 (RAM) 2KB
4000H

.-
STANOAROUS[R MEMORy(RAM) 2 K8

4800H
;_ 8KB IN TOTAl

CE-155

(R AM) ·6KB
5FFFH ..

NOT USED

6800H

i
I

IE
MEO

MEMORY MAP n
MEMORY MAP when the CE-155 is used.
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,~'-- ..

800FHBOOFH

0009H J
DOOAH

IOOOBH !

DO03H

DOO2H

FOOFHPort B input/output

1-_

MEMORY MAPV

liO port

r-=' - -- I' PC-1500 ~_-150 __[ CE-:-_15_3__ i CooE-oolH58_-I',:
i Do not use ,_I_,oooH I BOOOH I, gOOOH

I~o nol use .' FOO~_ BOOI" 8001" 0001" .,

Do not use +-FOOlH.' BOOlH__l ~"

~ot use l~("'"I BOO'H . ~

Di,ider reset . FOO'" ~4H --t .BOO4H 0004H

i u register output I . F005" . BOOSH I B00-5H-~~I __ DO-O-5-H---l

~erial transfer __ , -I-~-~-lBOO6" . BOOS" I OOO6H]

Load divider10F register ' FOOl" ~7"! 8007"',' 0007~

1 _~rt C input/output T FOO8H . BOO8H___l BOOS" I 0008" I
G reqister input/output L.FOO9" I BOO9" ' B009H

~SK register input/output FOOAH I 800~ 800AH

:---1 F-register input/output 1 FOOB"----,- BOOB"--+-- BOO_B_H_-,-

Specify port A I/O d"eCti~ 'OOCH rBOOC" • BOOCH --+__ OO_OCH_J

_s_p_eC_ifYpo_r_t_8_I'10 dir_e_ct_i~_ni '00;';-' BOOOH I--;;'OH 0000" I,

Port A input/output ! FOOEH BOOEH' 800EH DOOEH!
1--

OOOF_H__ 1

• I\.~Z (7900H"-'79CFH) are fixed numerical variables.
• AS~Z$ are fixed character variables.
• The arithmetic registers X. Y, V. S, Z, U and W (7AOOH"-'7A37H) are different from
fixed numerical variables.

• BASIC stack includes stacks for FOR-l\EXT. GOSUR. DATA. FUNCTION.
• See the next page for details of the display buffer.
• For system memory. refer to MEMORY MAP VII.

J

BUFFERBUFFER
INPUTOUTPUT

567g9A8CDE~

I

I

7BOQH-7BFFH

~O.~'

16g!I~ISTRING
I

BUFFER

1 ~ Ii
I -'----__
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~ 760-

-_...
I761- 762- 763- 764-

HIGH ORDER LOW ORDER HIGH ORDER LOW ORDER . HIGH ORDER LOW ORDER : HIGH ORDER lOW ORDER HIGH ORDER LOW ORDER i
4 BITS 4 BITS 4 BITS 4 BITS .4 BITS 4 BITS 4 BITS 4 BITS 4 BITS 4 BITS

0 S79L SIL S87l S9l S95L S17l S103l S25L SIllL S31L

1 S79H SIH S87H S9H S95H S17H S103H S25H S111H S31H...__-_.
t t r2 S80l S2l

3 S80H S2H :
, I

4 81 3
,,--,_ :

5 81 3
;

..._ .....
6 82 4 i

7 82 4
.... _.

i i i8 ; 83 5

9 83 5

A 84 6

B 84 6
I

.j..__ .. _ ...

C 85 7 S117l S39l
I

0 85 7 .J, .J, i ! S117H S39H:_.- _ .._- '-_.-

E S86l S8l S94l S16l S102l S24l S110l S30l

F S86H S8H S94H SI6H S102H S24H S110H I S30H
..l,

, J _._ ....

i ADDRESS HIGH ORDER 4 BITS lOW ORDER 4 BITS

l__;:~:
.... ._-_ ....._.

IOEF I II ill SMAll SML SHIFT BUSY
.. ...._ .... .. ...._ .......__ .

NOT USED RUN PRO RESERVE NOT USED RAD G DE
I II ;

3DOTS

! I
o» I~I~ ( ( ~Fl-~ I

!

I
len

en len ~ en en- - - ~ -Ir= N W ~ c.n,0'> ~ c..n U1 U1 c..n U'Ir r r: r- jl I N W .j::o U1 (1)

: \, r- r- r r- r ,.... I
\ I

!I !

) )~
~,

(I) (I):en ~I~ en ~ ~~~ (J) (I) -I\.).w; .j::o U1 (1) U1 (.11 <.n <.n . U1 .
:I: :I: :I: ,:I: :I: :I: N (.oJ "'" U'I . (1)

i
:r. :I: :I: :I: :I:

I

4DOTS

ISO 151 152 1st 1552 3 4 5o
LCD

Memot'Y map VI
Display buffer
Since there are 7 X 156dots with 14additional dots of symbols (DEF, I, PRO, etc.), each
dot is allocated with a corresponding bit of the memory in order to control activation of
dots. Address is represented by the hexadecimal notation and "H" isused to represent high
state and "L" to represent low state of segment drive signals.
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o
-:r-

___t-
RND

fED

7BXX79XX

-. A ;--8 !
II Ant.. -
lOP",'
SREAK

___j_.!.!tP I
Il~1IOR --
1 AODRf~S II

, (nR()~ "I A"ORfSS '-I
OR

!~~!O~
L"'l(. l I
~ !I TO· H

, SUReH fiiiiOi('
1 AODRfSS l TOPl --l

;;--tSEA~';;;--' "o;;1iiROR I
m__ '_lINf H__ I' ~ ~ . ..!

, SlARCH ON FRnop.
, lIM' I AOORlSS l

--titAI?CH ._- ONFRROR :
l~ UNf'H __ !
'Sf ARCH ~N ERROR '
TOPl LINEl

1 8R~ " IlH (~- -'I
AODRfSS H I~ H

~A' '--j ON fRROR !
AOORF SS l , r()p I

TRAce '('iii<EAK --I OAT-'--
COtlUIllON lINf H , P()ONIfR" --II<iiJi'P\jY8t~R CURRfNTI SRfAK- -o;;r;;:- I

.~TFR _____..A_lOP I : IfN.~ . I f"'lilli!FR I. __ !
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Add .... Name Function

788BH RMT/BEEP Remote and beep on/off pointer

7871H WAIT YIN WAIT(O),WAITO(3),WAIT1(2)

7872H WAIT COUNTER H WAIT counter

7873H WAIT COUNTER l

7874H CURSOR ENABLE (01H) if used. (OOH)if not.

7875H CURSOR POINTER Cursor pointer (O-V155)
- - -

787DH BLINK CHARACTER Character code to be blinked. !

787EH BLINK CURSOR H Blinking cursor position (address of the display buffer)

787FH BLINK CURSOR L

788DH TRACE Trace on/off pointer

788EH TRACE CONDITION Status when trace on..."
788FH OUTPUT BUFFER POINTER Output buffer pointer

7890H FOR POINTER FOR-NEXT stack pOinter-
7891H GOSUB POINTER GOSU8 pointer

7894H STRING BUFFER POINTER String buffer pointer

7895H USING F/F Using format (presence 01decimal point, comma, etc.)-_.,.-
7896H USING M Integer part of Using
7897H USING & Using of character siring.-.
7898H USING m Decimal part of Using ,
7899H VARIABLE POINTER H Variable pointer

i
789AH VARIABLE POINTER L

789BH ERL Error number when occurred.- ._
789CH CURRENT LINE H Current line number

789DH CURRENT LINE L_ ............_-_._ -
789EH CURRENT TOP H Leading address of program of Ihe current line

789FH CURRENT TOP L

78AOH PREVIOUS ADDRESS H Address of immediately preceding line
78A1H PREVIOUS ADDRESS l

! 78A2H PREVIOUS LINE H Line number immediately preceding

~ 78A3H PREVIOUS LINE L
: 78A4H PREVIOUSTOP H Leading address of program of the line immediately.... _ ."'-
78ASH PREVIOUSTOP L preceding

78A6H SEARCH ADDRESS H Address of the line found during search

78A7H SEARCH ADDRESS L ..
I78A8H SEARCH LINE H Line number found alter search

. 78A9H SEARCH LINE L I
-

78AAH SEARCH TOP H leading address of the searched program block i
I

78ABH SEARCH TOP l i-- ,
78ACH BREAK ADDRESS H Address of breakpoint

--i78ADH BREAK ADDRESS L

78AEH BREAK LINE H Address of breakpoint line number

78AFH BREAK LINE l ,

78BOH
..

BREAK TOP H Top address of the program block to which break is
78B1H BREAK TOP L applied. :

78B2H ERRORADDRESS H Address where error is met.
f---.
78B3H , ERRORADDRESS LI

78B4H ERRORLINE H line number where error Is met.

78BSH ERRORLINE l promsoft.com
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AcIcha Name Function

78B6H ERRORTOP H Leading address of the program block in which error .s I
78B7H ERRORTOP L met.

_. -
78B8H ON ERRORADDRESS H Address to which program jumps when an error is met.-
78B9H ON ERRORADDRESS L- -- .. .....
78BAH ON ERROR LINE H Line number to which program jumps when an error is
78BBH ON ERRORLINE L met.

- _. .- ..-
78BCH ON ERRORTOP H Leading address of program block in which an error is......_
78BDH ON ERRORTOP L met. 1'. ..

I78BEH DATA POINTER H Pointer tor data statement

78BFH DATA POINTER L--..
79D1H OPN DV Peripheral device select- .', ..
79EOH USER COUNTER XH Counter by which X-coordinates of the pen are- ..

; 79E1H USER COUNTER XL indicated.
... ..

j 79E2H USERCOUNTER YH Counter by which Y-coordinates of the pen are
79E3H USER COUNTER YL indicated.

"
79E4H SCISSORING COUNTER YH Y-direction scissoring counter
79E5H SCISSORING COUNTER YL_. _ ..
79E6H ABSOLUTE POSITION X X-direction absolute point counter-
78E7H SCISSORING COUNTER XL X-direction scissoring counter

79E8H 'SCISSORING COUNTER XH- -_. -- .
79EAH LINE TYPE Kind of line._.....
79EBH DOT LINE COUNTER Dot line counter

. 79ECH UP/DOWN Pen up/down position select..
79EDH X MOTOR HOLD COUNTER X motor hold counter-
79EEH PORT C Indicates current motor phase.- _,
79EFH Y MOTOR HOLD COUNTER Y motor hold counter ,

. .. ....
79FOH ! GRAPHITEXT Printer mode select (graph=255, text=O)..
79F2H ROTATE Printing directio~. select
79F3H COLOR Color select-_. -
79F4H CSIZE Printing character size select
79FFH LOCK Lock/unlock select- . . '.- -
7BOOH RND NUMBER Random number..

~ 7B01H RND NUMBER

7B02H RND NUMBER
7B03H RND NUMBER !

~-
7B04H I .RNDNUMBER
1---. . ..
7BOSH RND NUMBER
7B06H RND NUMBER-
7B07H RND NUMBER .. ,
7BOAH AUTO P-OFF COUNTER U Auto power of counter

7BOBH AUTO P-OFF COUNTER M

7BOCH AUTO P-OFF COUNTER L
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NOTE: S4 of NO.5 may be NC. depending on production month

--- --_ ._-- ---_D...,:6 -I--_Data bus
--_. . ---

A~dress ,designation of 6000~'~6700H _
Chip select with WAIT condition in consideration (MEOarea
assignment)

--- ---- ------ --- ---- _
_D_7 1-_Da1a bust=E

· 9 D5 Data bus--- ---- ---- --- ---
D4 Data bus._-- -----t2. ~~~D::: :~: ." . -== ..
D1 Data bus--- .__ --- --- ._-- --- --- -----
DO Data bus

; 15 . INHIBIT~rohlbits R-O-M-s-e-'ectof the.~C-1500. ~nnected to GND,
~ S1 Address designation of 4800H~·4FFFH

I ± S2 Address designation 01 5000H"·57ffH
: 18 _ S3 i Address designation of 5800H~ 5FFFH _

i ~~-rl~t ~~~ess designation of 8000H: BFFFH8F~P~D--- ,__---.---.---
I ~i I . :~;: I :~~;:~ ~ .-=--=--=--=-=------------24 AD13 Address bus•• • .___ 00__ - _

,25 AD12 . ~ddress bus

E~6 I AD" I Address bus --- '

2278 I AADD'90' r Addres~ . ---, ---
Address bus-r---:- .---,,---- --------

· 29 . AD8 .~dress bus

,
. AD? ~ddress bus

AD6 Address bus

ADS ~ress bus
· ; . AD4 ress bus

AD3 , Address nus
AD2 , Address bus

H
39:

'. ~~~ B:::-·:-~-J:---
00 . " . Out~ut disable _
R/W . Memory read/write

o I GND GND __ -_-_-_-_-_--

------ --- __ .VCC
Pin no. DescriptionSignal name

vee
PV-+---

- ..-~
"

--_._---
Chip select ~~~~~_-_-_~~-=-==== -------1[.

)-- 1-__ ---l- Address designation of OOOOH"3FFFH

4-3-1. 40-pin connector

Note that 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-ISO is compatible with the 60-pin connector of the PC-ISOO. Either the LlISH II or
LH5XIO is used for the LO Pc. The I.H5811 is an upgraded version of the LHSgIO.

4-3. Connector signals/LSI signals
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NOTE: PBO of NO.9 may be NC depending on production month.
PB1 of No. 39 may be NC depending on production month.

I AD7 Address bus
AD6

.-
2 Address bus ----ADS ...
3 Address bus ..
4 AD4 Address bus ..1-' 5 AD3 Address bus .. -
6 AD2 Address bus- ._. - .
7 AD1 Address bus - ..-_.-

Address bus
-.

8 ADO
.. -!

PSO
... -.-

9 Not used
~'10 .. .. ...

PC7 Not used ..... ..._. 11 VCC VCC
VCC VCC

. .
12

NC
... .

13 NC ..
:14 NC NC --..

Chip select -
1-....15 PV ..- .-

16 PU I Chip select1-' . _.
r---!!. D7 I Data bus. -

18 06 I Data bus~-. I ..... .....
19 05 Data bus .- -1-' _.....- ...
20 04 Data bus..._. ._---
21 03 Data bus ..

Data bus
..

22 D2
23 Dl Data bUs-'.. ._.__._-

Data bus
._-_..._

24 DO
25 INHIBIT Prohibits ROM select of the £,C-1500, when conn-ected to GND.

~6 WEX.... External WAIT signal ..
27 CMTIN Cassette data input ..._-_. _ ..
28 WI I WAIT_~0!lo1ilion input
29 CMTOUT Cassette data output !
30

. . 'INT ,
.I_!lterruptrequest 10CPU ..-- -.. I

31 ADS : Address bus ,
AD9

.-
I 32 Address bus I

33 AD10 Address bus- - _oo ..
_._.

34 AD11 Address bus
Aoi2

..
35 , Address bus._.__ ..... 'l _. " 00-

36 AD13 Address bus _.-
37 AD14 Address bus
38 AD15 Address bus --

o·
39 PSI Not used - _.
40 NC NC
4' ! VCC VCC

VCC VCC -42
43 F'GND Frame GND

.....

j - "VSAT '''--
44 VSAT --_0

45 VBAT VBAT . ...

I
46 I VBAT VBAT
47 VSAT ,\iSAT

VBAT
__ 0. - .

48 VBAT ....."
49 NC NC
50 BFO vee output

~51 I/>OS Clock in the-same phase as the LSI internal clock
52 GND GND.._'.' .-

GND GND
.-

53
54 GND GND

! 55 GND 1 GND i! 56 DMEO
!

Chip select taking cons'ideralion 01WAIT condition (MEOarea
, designation)

57 R/W , Memory read/write signal
58 DMEI Chip select taking consideration 01WAIT condition (MEl area

i designation)
...--

59 MEl -=~t--~E1 area designation
60 OD .... __ Output disable

DescriptionPin no. 1 Signal name T

4-3-2. 6O-pin connector
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____~K~e~y~i~n~p~"~t~p~o~rt~ ~
KeyInput portNC -- ___

------------~N~C~
----~N~C~--------------------

. .KeyInput port
Key ,nput port

Key input port
Key input port1"\'5

I,\;~
11\;3
!'i/
II\J"

Key input port
Key input port

___ -;2.~6~M~H~Z~O~S~ci~lI~a~to~r~O~U~l~p~U~I--------------------- ~
l' ----- CPUWAIT SIgnal

x! f!
XL ~
,'·;A1
11\'7

Chip select
Clock whi~h is'i':; the samephaseas th~.L$..L!')_I"'e:!.m:.:a"'lc.:c"'J~OC=k_t
2.6MHzoscillator input

£1',.:

Pd
:J.·L~S

'04

(i9--;7;-"
.....1..-

~(I

t~l
f:.,------,,:'
l:.~
('..:;

~n
f, ,.
C\f, •---" .

:>7 NC I ..- NC.-.._. .,_...__.- _..--- --+------:-:,=------,.,-.,------
:,.e; " ~'.; .~. Memoryread!write
.<'9 "':! Not used

Chip select

Addressbus
Addressb~·~····----'~:.,::,.-----~ ...ID·I~'.:'...'~'.' ..

Addressbus

4!: AD6 Addressbus
'I" AD7 Addressbus-----""4 7:--;-----;G~N-;-;D::----+--- -. 'GND
48 ADS-' .-... Addressbus
49 vGG V"GG

---;:5~0'------~A':D;-;:9'----I------;A;-:d;:d;::re:::s:-:s-;l:l:-:u-::s:-------" .-.---------------

51 AO"·O Addressbus
--52" AD' t Addressbus

Addressbus

Addressbus
Addressbus
Addressbus
Addressbus
Addressbus

DatabLJS_. -Address 'bus

Databus
.-.- Databus

Databus

Oata~b~u~s --;
Databus

Datanus
Databus

MEOareadesignation
ME1'areBdesignation

Output disable
Backplatecontrol
Backplatecontrol
Backplatecontrol
Backplatecontrol
Backpl.Hecontrol
Backplatecontrol
Backplatecontrol

~ 7L~C7D~o~ni.offco~nt~f~O~I __'
Not used

Maskableinterruot input
-·+----__;L.:..:C='D=-"'bc:."ckpi~t:.:..e:..::s:.tig:.:.n-"a'"'I=----------------....,

LCDbackplatesignal

GND
LCD power supply
LCD power supply
LCD powerSUpply
LCDDowersupply
VGG (4.0"4.7V)

'.! VCC
VG(,
\' ~·.·1

"!2 t VUI6. - ·-Y.!..I:! J.... '.J:)

i: !\\:' 1
Hi MI
17 "-"'HIN-"

18 '·~l\

19 .::lISP
20 ~7

"I H6
22 H5
23 H4.- ;)4 H3
2G"'-f-' H?
~J6 HI__.-
'27 HO
26 00
(:'9 MEO
30 : MEl.. 00"31I---"-~-"".- OJ32
33 02
34 03
35 D4
36 OS
37 D6
38 07
39 ADO
40 ADI~ ...... 41 AD2
42 'Ab~~ -_.+..

43 A04
4~ ADS

.::::-F::- ...;N.:::O~t~u~se~d,__--------------------__;·-·--1--···...-~1': Not used
VCC (4.0~d.7V)

vee outputt\=o
VGG

ufi

Resetinpul
NC'­

-----·-Fixed·~-G-N-O~le-ve~I----------------------------~

@) key input signal

€-----

Pin no. Signal name. ..._-_.
P:::SET

l t,C
---'J-- -- ... HRO

Description

4-3-3. LH5801 Microprocessor
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--_Description---- -- --- -- ---~ strobe _
~strobe -1

PA3 Keystrob_e__ _ --/

1-- +-__ PA4 Keystro~ --------------------l
--p~_=RKeY stro~ _

_PA6 _Keystr~ ---------------1
1-- .+-__ p~ Keystro~ ------------1

~~~ ±B~tDused~~~_=_-_~~~:_~·=====_-------l
_____£_1?1__ ~Not used _

PB2 Seriatdata input from the cassettetap_e ---I
PB3 __ -_ VCC (export model),GND (domesticmod~ -1

PB4 _ ~D

PB5- __j__ ~er control -=--=--=---=--=--------l:~~-I~~~~~~~~~:~-=- ._---- -------1
__ p(!>___ Gt:JD . -1

PCO Timercontrol1= 19 PC~__ Timer conlrol-- -- --- ---
20 PC2 Timer control --------------1

- ----- 21 PC3 Timer controlE ~ :g~ -~:~:~~~~:~~:---=--=-~-=----.----__l~ -t- PC6- Buzzeronloff contro-I-- --- -- --~~---c.= PC7--- Not used -- ---- --- -- --- -----------i
- ~_J _ CS<L__ ~hip seleci (AD~ __ - _ -=-~--------=~+- _CS1 _! ____fhipselect (AD1_3} -1
L 28 1_ CS2 Chip select

29__j --RSo --+- Chip select (ADO) -- -- ----
r------3o _j_ RS1 _-+- Chip select (AD1) -=------- 1131~ RS2 _ Chip select (AD2)r 32 --RS3 - I Chip select (AD3) ---- ~-I R/W =r=Memory readiwrtte =-__ _ _j

34 =-r-= MEO -+---:~~Oarea desiqnation ----------------1~ -=-+- ME1_ ~1 areadesignation------ ------- I~-f -- WO WAIT condition input _r 37 ---Iiil I -WAITcondition Inp~ - ~

r-l[_E~ ~~g_ - -_ - - == -----i
140 _J_' DMEO I.ChiP select taking considerationof WAITcondition (assignmentofL__ __ MEaarea) ~

~

41 DMEl I Chip select taking considerationof WAIT condition (assignmentof
_L_ I MEl area).

42 L_WAIT ~WAITtoCPU -=--~~ ___,E:~=t R~~~T I :~;~~~tr~~~-~~put == -==-=- ==--=-~--------/
~ I_RO_ _Llnterrupt input _
~.='-- ~OS ____j _Basic cloCki~ ---1
, 47 -r -Cl1 CMT demodulationclock Input~ ---+ _ SD1_1 - VCC level. -=-~ - ---------1
~-~-4-9__ --I-- _L_C_ - Not use_d --!

-Rt=0 ' CLO---+_CMT signal
51 =--t=._.=SDO _ _LserialdataoutPuttocasserte~-=--_ -- _

_ 52 ~--=c== DO - Data bus -------i
53 -----01 --t -Datab-;;S- -- --- ---- --- -- .--- -----:

~-r__---t-.- --------- I1--......;;5;...4_-j- _____Q2 __ ~ta bus _ -'
55 __ D3 _-+---Rata blJ~ _
56 ~ -+-_~ata b~ .___ =-l
57 DS' Databus -

;: ---g~ . I g:::~~: --=--=-~-=---=---=
60 ~_L Key strobe _

Pin no.

When the pin 1\0_ 34 (M [0) or the L 0 PC is connected with M [I of the CPU_ it will be
accessed as the MF I area.
CD PC-1500 1/0 PC

4-3-4. I/O PC
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P~~7 ~P~a~p~e~r~fe~e~d_k~e~y~in~p~u~t___
Pro Nol used, ,

.-
18 : Pca X motor control I-- --- ..__ .
19 PCl x motor control-_. ..._. - - ,
20 PC2 X motor control~.- ... ..- -
21 PC3 : X motor control I_. . .- _... . -
22 PC4 i Y motor control ._-

I23 PC5 i Y motor control
24 PCS i Y motor control I

! Y motor control
-

25 PC7--_ ...... ..._ .. _ . ..
AD'3 input/output26 CSO--.

27 CS1 AD.2 input/output --
28 CS2 I/O port address designation._ ..

sso ADO -- .... ...__ ..
29 _._ .... ..._-_ ...-
30 RSl ADt
31 RS2 AD2
32 RS3 AD3

FiiiN- -,-,...._ ....._... . . --_. _....
. 33 Memory read/write .__ ._.__ . ..
34 MEO MEa ar,:a ~esignatio.n__ ..-..
35 MEt GND ...._ ..
36 WO GND..... ._-_ ..
37 W1 WAIT condition ~~tput
38 GND GND .- .. ..
39 VCC VCC... .... ....
40 DMEO Not used.- ...
41 DMEI Not used ..
42 WAIT WAIT ~ondition_~utput __

~

43 INT . Interrupt request to CPU --
44 RESET··- "LH5811 reset.. ...
45 IRQ Interrupt request from external source--.. 1P0s Internal clock having the same phase as LSI46

Cll --- .. . .- - .
47 GND .---l..... ._-
48 SDl GND -_ ..- "'._-_ ..-
49 lC Not used-. - ..
50 ClO Not used _ ....-_--_ .._. -_ ...---_.
51 SOO Not used. . .. .. ._.
52 DO Data bus._. -
53 D1 Data bus
54 02 Data bus........ ..- _ ... _ ..._.
55 D3 Data bus ~._.
56 D4 Data bus . _ ..

I
-. ....-

57 D5 Data bus _.
58 06 Data bus... ......-
59 D7 Data bus
60 PAD For stable input level when CMT is not in use._ ...

PB5 __ -+i_N~o~t~l~ls~e~d ___
PB6 I Low batterylS

16I---":"'_--+-
17

PB4 Not usedi 13~
I 14

on J._.-
Pin no. Signal name Oescripti

1 PAl Remote 0 control..... - _ .
2 PA2 Remote 0 control...
3 PA3 Remote 1 control..
4 PA4 Remote 1 control
5 PA5 Manual print mode ass~nment

! 6 PA6 Not used
;

...
7 PA7 Not used -_.- . ..
8 GND GND..
9 PBO Pen ascf;!~ding signal
10 PB1 Pen descending signal~ .'-' -
11 PB2 Color detection

, 12 I PB3 Not used .... _. ...

CD CE-150 1/0 PC
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_'

Description---- ._ ...=-oJ

~-=-.-....~
§

I ~nno i s;.n:~:... [~: ':~=.
PA3 Ke input port

_I, PA4 ~ Key input ~~

ff
PAS, Key input port .---

<---- 's . PA..I Ke: InputPM __

U .__PA7 K~y Input port ---
GND GND

, PBC Ke . input port _ __=::::--=--=-__
10.. DPB1~' Key Input Port

R - P62 Key strobe ---
2 P83 Key strobe

,____3_' PB4 Key str~

RlF14 . PBS Key strobe

5 . psi IKey,"ob, ~ ---,
6 PB7 , .,Keystrobe __ .'

;__ 1~__ '_ ~_tfo__ G~ __ _ __ .. ..._
1~ I PCO ~trobe . _

;---t- PC' I Key ,trobe .--- ---- ----
---I---_ PC_? Key strobe . . _

21 PC3 Key strobe ==:j' ..r.PC4 - . Key strobe - . '. ,
PC5 Key strobe
~ .~~~. '

PC7 Key strobe _~_. .I CS~ AD15-~

-+- ~14 .

~~: i ~ ,~~r. - ---. ~
r 32 RS3 _.IA~3 ~

H·.: R/W ~mory read/Write ---- .~.+- MEO__ MEa area designation . -===1,
[C1 _::::MEl GND _. ,~

[ :: -- G~ I~~~- - . '--.- '--i
~;; I· i~~~1~~:~:t02V).. .. .. --.-.-~
s··.WAIT . ~WAIT condition '--- ----.. .---. ---.~--"

,_ 43 ~ ,Not used . .. .
44 RESET ResetL ~5 ""'iRQ" GND .__ .

~~~~~ .~o~he,.m.Ph~ .

LC I--- --_.
5~ +- ~6~ Not used ~~ =-==1

F.. - ~!- ---. -=--=--=--=--=-. ~ ~

55 D3. Data bus --- -~

I 58 I· E I~:::~: --- .===j
~ D7 Data bus __j
_ 60. __ P_AO~y~port--.:_-___ _ ._j

CD CE-153 1/0 PC
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Pin no. Signal name DescripUon
1 PAl AS232C IIF send request
2_ PA2 RS232C IIF ready to receive. ____ .___

I-'---C-
3 PA3 RS232CilF carrier detect

PA~
-- ._- -- -- -----_._---_.

4 RS232C IIF data set ready ____ .______.----
5 PAS Low batt~ .__ .__ .__________
6 ~6- Baud rate selec_t__ ._.__ . _________--_-
7 PA7 Baud rate select---- .----
8 '- r-- GND _ GND

__;;;; ._- .-- -- ._------_.
9 f--. PBO _ _f_entronicsparallelllF DATA 2
10 PBl Centronics parallel IIF OATA 3---- ~----.----,-- ---.
11 , PB2 Centronics parallel IIF DATA 4
12 ,__PB3 ._

~.-- ._---------_._--
~tronics !)arallel IIF DA~ ________

13 PB4 ~ntronics parallel IIF DATA 6 ___
14 -f-- PBS - ~entronics paralfel /IF DATA 7.
15 -f-- PB6 .- Centronics parallel IIF DAT~ __ .----
16 PB7 Centronicsparalfel IIF BUSY input---
17 P<t> GND
18 _l. PCO_ f-:---.-- ---- --'ri'.aud rate select__________ .

19~ PCI Baud rate select
~. . PC2----:--r-'-- -- -- -- --.Baud rate select

21 PC3'- 1-::-------- --. -- ---.
Baud rate select------ -- ---.-- -_.

22 PC4 Baud rate select '--
23 PC5 Centronics parallel IIF OATA I
24 '-peS-- Centronics parallel ifF STROBE
25 +__ PC7 _ _f_entronicsparallel IIF I~
26 CSO VCC (4.70±0,02V)

I

27 CS~; VCC (4.70±O.02V)--=--_ .----ee CS2 GND---_. ~~ -- --- --- .-- --29 RSO ADO
30

-f--'RS1 - 1-::.-- -- -- -- ---ADl
31 -:- AS2 - 1-..-- -- -- -- -- -- --

--- f-----
~D2__ .-- -- -- .-- ---_._--

32 RS3 AD3-~ '--RI'ii -f-:-,- -- -- -- --, --
Memory readlwrite._-'--' ~. -- --- --- --- --- ---

34._1-' MEG_ I-MEOarea designation. _____
35 MEl GND._- --'---'--
36 WO GND
37 £~'-I-GNo-- ----. --.--

38 GNO- GND -- --- --- --- ---

t
39 '=-bVCC_-=~CC (4.70±.o.o2V) -=--=-__"
40 DMEO Not used

-_.-1---- -- -- -----
41 . OME1 Not used
42 -=r-' WAIT I-Notused ~~~ i

_~ INT ._~errupt reques! to CPU __ .
44 1 RESET. LH5811 reset

-~ -IRQ -~erruPt'request --=-~--
46 ! eos Internal clock havin~ the same phase as LSI.
47 ~_1 ~ ___
48 . ___ SD_'_. GNO .__ .____
49 LC Not used
50 CLO' 1 N,OI use~'==' ._- ---
51 SoO Not used._---
52 DO Data bus

01-- ---------,
53 Data bus--_- -- -.
54 02 Data bus
55 03 Data bus -------
56 04 ~.ta bus __ ,,____ ,,__
57 05

'- Data bus
58 06

'-
Data bus

59 D7 Data bus
60 PAO RS232CifF terminal ready

CD CE-158 1/0 PC
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- NOTE: For ON key, refer to "KEY SCAN" of "SYSTEM
SUBROUTINE",Oi

v.: l.
~

-- ,
F OFF'!.C; i I

!NEi
l- = M,, I
'--1 ~

!

Key code chart

~~~:213;451. .. .
10 ilP~Cf 0 iP
~'1 SHIF;iF1: r,;AQ i
~SMLiF2! 12' '8 I R,
----I .--. .----i
3: I F3 . 3 ie, s '

r-' ~: _J. i-,
I 4 F4'; 4 o ' T

-+--, -----t I
5' ; F5. 5 ~E U'

1--· .--.
6 • F6: I 6 F V:. -----+- I __ .. : __ • _j
'7' I , '7!G.W

i- . - i _-.. t--- '
~S:<iII CL'CIS H:Xi
,----g+~ I RCLj ') "g"Tr .v-
I .._- : -----r-' , ..---I--,

'Ait '*i :J'z~
--'-1 ! 1'--

B ~'DEFi+ 'Ki
- .----l- I -- ! --;
C i ~ , ! i L i
-; -t-- --r

SF!I'.•tf'1l.:

Key matrix

4-4. Key matrix and key code chart
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PC-1S00 software
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Format
Status - expression -
<D STATUS 0

Similar to ME M, the sum of unoccupied memory size and data memory size is giyen in
terms of bytes.

CD STATUS 1
Size of the memory used for the BASIC program is given in terms of bytes.

CD STATUS 2
The last BASIC program address plus one address (next to FFH) is given.

o STATUS 3
The smallest address where data stored' is given.

CD STATUS 4
When BASIC program is in execution, the line number executed immediately before.
When program execution is at halt the current line number.
In otherwise condition, "0". Same for ST ATUS 5 thru 255.

5-1-2. STATUS

CD NEW
Clears BASIC program and all data areas without affecting the BASIC program area.
When executed in the reserve mode, it clears the reserve area.

CD NEW expression (#0)
Effective when there is no user ROM area.
Clears BASIC program and all data areas and sets the BASIC program area from the
address represented in the expression, which is valid within an address range of RAM
area except the reserve area.

38C5H
Operation of the PC-1500only-------
Operation in conjuction with the CE-155

----'-----
See (System memory)

Top of the BASIC program

40C5H

Format (PRO mode)
NEW r expression T
<D NEW expression (=0)

Clears program and all data areas and secures the BASIC program area following to
the reserve program area.

5-1-1. NEW

In this section we will discuss the BASIC command related PC-ISOO machine language.

5-1. BASIC command related PC-1500 machine language
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~ , Ad-dre:s_s fl __ D_a_t8

~ :{OOH -+..rH~~:: ~-,~-:--4
(EX): POKE &4700, &01, &02, &03

Format
POKE L....11.._r expression-l L , - expression-i 1.
CD POKE expression-1, expression-2, expression-3,

Starting from the MEO area address represented by the expression-l , it begins to store
successive data in order of the exprcssion-Z, expression-S, ...

o POKE # expression-l, expression-2, expression3, ...
Starting from the ME I area address represented by the expression-l , it begins to store
successive data in order of the expression-Z, expression-S •...
CAUTION: Since the I/O port controller is in the MEl area for the PC-1500,care must be

taken not to have a wrong use of this command, as it may possibly result in
destruction.

5-1-4. POKE

Format
PEEK -r:...1t..J expression -
CD PEEK expression

Recalls the data in M EO area whose address is represented by the expression.
o PEEK # expression

Recalls the data in the MEl area whose address is represented by the expression.

5-1-3. PEEK

NOTE:ROMinformation is 8 bytes and the reservearea is 189bytes.

User area
(RAM)

r· ROM info.;",at~
Reserve area===- j

~

-.-M-a-Chine -'anguage I
program area r

, '''IC ".,.;. '=-ll STATUS 1

STATUS2~ CrrB~
- . Unoccupied area I

STATU~_h-r. I STATUS 0r Data area

L.
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5-1-7. CLOAD M
Format
CLOAD M L....:.!Jr "file name"; lL expression r
CD CLOAD M

The machine language program recorded on the tape is loaded into the same memory
area as when recorded.
When the expression is given, program load will take place from the address
represented by the expression.
If there have been the expression-3 during data save, program execution will
automatically take place from the address represented by the cxprcssion-J upon
completion of program load. However, automatic execution will not start if the
expression is given.

CD CLOAD M-1
Tape control will be set to the REMOTE-I side.

5-1-6. CSAVE M
Format
CSAVE M L-:-_!_x_"file name"; T expression-1, expression-2 ~~.~r~_ssion 3-r
CD CSAVE M expression-1, expression-2, expression-3

Data residing from the address represented by the expression-I to the address
represented by the exprcssion-Z is recorded on the tape as the machine language
program.
When the expression-S is given. execution will automatically take place from the
address represented by the expression-J upon loading of the program from the tape.
File name will also be recorded on the tape. when there is a file name.

CD CSAVE M-1
Tape control will be set to the REMOTE-I side.

5-1-5. CALL
Format
CALL - expression T ' - variable T

CD CALL expression
Machine language program starts to execute starting from address specified by the
expression.
Progarn returns from the machine language routine by the command.

CD CALL expression, variable
I) When the variable is a numerical variable (within a range of -3276g thru 32767)

I. The value of the variable is transferred to the Xreg.
2. Machine language program is executed from the starting address represented by

the expression.
3. If there is a carry when returns. the value of the Xreg is transferred to the variable.

2) When the variable is a nonnumeric variable
I. The leading address of the nonnumeric variable is transferred to the Xreg and the

size information of the nonnumeric variable is transferred to the accumulator.
2. Machine language program is executed from the starting address represented by

the expression.
3. If there is a carry when returns, the character string whose size is indicated by the

accumulator is transferred to the variable from the address represented by the
Xreg.

NOTE: It will result in ERROR7 tor a two-nonnumeric variable whose variable has not been
defined.
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.RADIAN
RANDOM
READ
REM
RESTORE
RETURN
RIGHT$
RINKEY$
RLINE
RMT
RND
ROTATE
RUN

PRINT

INT
INSTAT
INPUT
INKEY$

jGPRINT
iGRAD
LGRAPH
~ I F

GCURSOR
'FOR
FEE 0
E X P
ERROR

E R L
ERN

DIM
OMS
OTE E884H
E

-ND·----i-~:........::...._:__­
F 1 8 E H

!F053H
F052H!
F 1 B 4 H !

!
F178HI

.. FOBOHi

F 1 A 5 H I
I

F093HI
iGLCURSOR E682HI
:GOSUB F194HI
iGOTO F192H;

F 0 9 F H i

F 1 8 6 H
E 6 8 1 H
F 1 96 H
F 1 5 CHI
F 0 9 1 H !

E859H!
F 1 7 1 H :

~SOMMAND - IINTERNAL CODEI ~MAND INTERNAi:COOEI i--CO'MMAND INHRNAL COD1lABS ,F170H ILCURSOR .E683Hl SETCO-M_:__~~E':"':882H
lACS IF174H ILEFT$ ;F17AH! SETDEV E886H
lAND IF150H !LEN !F164H 'SGN IF179HI
AREAO :F180H !LET IF198H SIN lF170H!
ARUN F181H·'LF IFOB6H ,SORGN E684H'
ASC F160H: LINE FOB7HIISPACE$ \F061H
ASN F173Hi LIST !F090H; SOR F16BHi • l

ATN F175Hi,LLIST 'I'FOB8H: STATUS F167H
. B E E·-P:----__._: -F--:-l8 2 HI' LN. F 1 7 6 H S T E P i F 1 A D H i

'BREAK ;FOB3HiilOCK IF1B5H'STOP IFlACHI
! CAL L : F 1 8 A H-' i LOG ! F 1 7 7 H _~ T R $ F 1 6 1 H
iCHAIN IFOB2H ILPRINT !FOB9H TAB FOBBH

I

C H R $ F 1 6 3 H . 1MEM .---i- •......F_:1~58 H TAN F 1 7 F H

CLEAR IFI87HIIMERGE F08FH'ITERMINAL E883H
1 C LOA D I F 0 8 9 H 1 ~ M ~.~ $ F 1 7 B H ! ! T EST I FOB C H
!CLS iF088H' NEW F19BHI'TEXT E686H
:COM$ !E858H. NEXT iF19AHI THEN IF1AEH
CONSOLE 'FOB1H 'NOT F16D.HI TIME F15BH
CONT F183HIOFF F19EHl TO :F1B1H
COLOR FOB5HION F19CHI;TRANSMIT:E885H

i c o s iF17EH! OPN F19DHI:TROFF F1BOH,
!CSAVE iF095Hi OR F151H!iTRON F1AFH, I I I , l-i C S I Z E I E 6 8 0 H ; i 0 U T SoT A TIE 8 8 0 '::!_ I -U N L 0 C K F 1 B 6 H :
,CURSOR iF084HilPAUSE F1A2H IUSING ;F085H;
iDA T A--- - I F 1 80 H' PEE K F 1 6 F H I VA L I'F~6 2 H '
iOEG "F165H:I'PEEK:Il: F16EH:iwAIT 'IF1B_3H
!DEGREE ,F18CH:,PI F15DH!izoNE FOB4H
D E V $ ! E 8 5 7 Hip 0 I NT. F 1 6 8 H i '-_.

iF18BH IpOKE iF1A1HI
!F166H POKElf. IF1AOH

IF09;~i
IF1A6Hi
,FlASH
!F1A7H
F 1 99 H
F 1 7 2 H
E85AH
FOBAH
E7A9H;

:F17CHj
'E685Hi
_F1A4HI

With the PC-1SOOsystem, BASIC command is converted into internal code of two bytes
to be processed by the PC-ISOO system.
Shown next is the list of commands with corresponding internal codes.

5-2. Internal code chart
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. -----~-----
S H A R P

53H 48H 41H 52H 50H
7S14H

** 05H10H* * DOH ~ 7SH....... _L _'

7AOOH

Examplethat the character string information resides in the arithmetic register and the
character string "SHARP" resides in the string buffer.

7A07H

stringstring
character

Size 01character sIring: 01H thru SOH
Leading address 0' character string:

-- ------ --~-- ------- -L' Slze of OOOOH thru FFFFHInvalid data DOH Leading address0' character

Character string information is composed of eight bytes (with four bytes of valid data) and
it resides in the address contained in the character string information.

116

5-3-3. Expression of character string

1500
-5
32767
-32768

* ,
..~

.* I

7AOOH
1"*'" * * * B 2 H . 0 5 HOC HI: : i: [; :~~,~~:~~:
NOTE: Noted with an asterisk (*) indicates invalid data.

7A07H

(Examplewhen numeric is stored from 7AOOHto 7A07H)

Invalid data ..' B2H ---L . "L Invalid data

BInary number

Negativenumber is expessedby a complement.

Binary number consists of eight bytes. but five bytes are not used. It expresses a binary
number within an integer range of - 32768 thru +32767.

r'~ i * * i * I

5-3-2. Expression of binary number

(Example when numeric is stored from 7AOOHto 7A07H)
7AOOH 7A07H
03H"'O'O'HI 5-j,loOH OOH OOH OO'HIOOH~1500
o 0 H ' 0 0 H I 2 H 1'3-4 H 5 6 H . 0 0 H 0 0 H 00 H 1.23456

r

.f.D H'-, 0 0 H II 2 H I 3 4 H 5 6 H ! 7 8 H . 9 0 H OO'H 10.00123456789012
_0 .8H 8 0H, 2H j 3 4H 0 0H ' 0 0H 0 O_H-'-_---l

OOH

,,_:_j
-- -~---------------II LMantissa

'Mantissasign
Exponent

Exponent part: expressed in a binary number,
Negative number is representedby
complement.

Mantissasign: OOH (Positive)
SOH (Negative)

Decimal number consists of eight bytes which are used to represent number within a range
of -9.999999999 X 1099 to + 9.999999999 X 1099 and arc 'composed of the exponent part.
mantissa sign and mantissa part.

5-3-1. Expression of decimal number

5-3. Expression of variable and program
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_ Ad~$ I Data_
_ 40C~ .__Q_Q_H ~ 11•10
· 40C6H .OAH
, 4O"C 7 H-r 0 4H" ······Lloesize
40CSH ~H-;

4 0 C 9 H 9 7H ' ~PRINT
4 OCA'H ~I H ····..A

-4'0 CBH . Of) H '~ ······C/R
4 OCCH OOH '
4'OC0 H~ I 4-':;-' ! 2 0
4 aCEH -0 3 ~I Uoe si7C

,-4 0 CFH . FI H - I
• 405"0 H-S AH ,END
"40 0 lH' OOH ······C!R

4 0 D 2 f:!__-' F H ...... Code to i"dicate end of BASIC prograr».

10 PRINT A

2 0 END ! The aboveprogrammed lines wi" be as follows (without (module):

Line number Line sizeC/RLine number Line size Programcode

\~
i_ .. JJ

- , _. {~ --.-' .__ . --, _. _.
_! ._.;~_,~DH_j_ _! _, _.

Each of program lines is composed of the line number, line size, program code-and end
code,

5-3-5. Structure of program

name
Variable DataSize

of
character
string
(88for

numeric)

Byte count Second I
of whole subscript

memory -'-3 J
First

subscript

4tA 0 -'--!. 0 0 ~ 5 :~ !~ i~i A$(O,O)l A$ (0,-1)- I ,.
! i ~. -Oata- i -Oala- I
l _ , _. _...J _...L ____L.

--------- _----- --------3Byte3Byte3Byte2Byte2Byte

(EX) When array declared 10"AS(1,2) * 3"

,"_'--'---'''I 0: Not array variable nor @
1:Array variable or @ !

r::'-'-'~l_,1 0: Numeric variable
~No~meric variable

'Variable na'mei Code I
IA 14100H!
!- _" -- __ --

· B_1_ _ I 4_2_ 1 1~
Icc '4343H'

: D,D (1) I 4 4 C 4 H 1
IE$ 4520H
, F F $ --=.J 4 6 6 6 H' I
rGG$ (2) 47E7H
jCa (3) 140soHl
i ZZ$ (4}i 5AEAHJ__ .. -'--- -

I Second ASCII character I
~w order 5 bits} __j

[_

.__ !' --,

First ASCII character ._. -- __ --
!

-----High order Byte -----Low order Byte-----
'----' -!"-; j-. - ','r-'___" T I;-_:- i
'-- _'. _'_!_I _. _L L, __ ;___I _

Variable name field is made of two bytes which consists of variable name composed of
ASCI f character, distinction of numeric and nonnumeric variable, and presence of array
assignment.

5-3-4. Structure of variable name
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4004H

4003H Low order one byte of the top address of the BASIC program,
assuming the ROM top address to be "OOOOH"

Write the following code according to th-e-R-O-Msize =l'
lKB: "04H" 2KB: "OSH"4KB "'OH"
8KB: "20H" 16KB: "40H"

1--------- -+--- ------- -.
4005H Undefined
4006H--+-Undefined --- ------- ... ~

4007H To make the program confidential, write "DOH"
To make the program not confidential, write "FFH"~-------~-------- .--------.----~

High order one byte of the top address of the BASIC program,
assuming the ROM top address to be "OOOOH".

1----- --1-- --- ---------l

DESCRIPTION ~
4000H 55H ---

1--_4_0_0_1_H_==:~~H-i9-horder one byte of the ROM top addres-s--- --- 1

4002H

ADDRESS

CD Reserve key coder" .".~lSl"·ilh(.· -1-; Il--r' m'-...... ! , I ,
._ F~ -1 0 1 H ! 1 1 H I 0 9 HI
.__ F_2_ :02 H. 1~. o~
1 F3 03H,13~OBH

r-~-I04HI~log
F5 .05H:15H·ODH

1_ F 6_; 0 6 H . 16 HOt H .

• Reservekey contents are stored
following to the key code.

• Reserve programs are stored in
order of registration. In the case
of re-registration, the previous
program is deleted and the new
program is added following to
it.

o ROM status information

4 0 6
i 4 0 7 :
! 4.Q..!_ I

4 09

H~.~11'..-l---r-+.:-...i--I:---.L...l-i----I--1--'
4 0 C !

: :i_' . r;~SIC program I I ir-' . '-I"
I , .'

NOTE: When NEW !i\';':' is executed in the
RESERVEmode,addressareafrom 400SHto
40C4H is filled up with "OOH'·.

~-.;::r 0 ; 1 I 2 I 3 I ~ 17 T91 A BTc :0TiF ,

I ~ 0 ,R~M status ,nformatlonT, J_j .J_ i . I
4 0 1 • : Keysymbol of the reservenumber I (26 bytes)!, --
4 0 2

-+--t--I--t-

CD Reserve memory configuration (when only the PC-1S00 is used)

I PC'-1500+CE-151 I 4000H i
!PC-1500-+ CE-155 1-3800H-!
'Pc"1500-CE:"'159 '-2000H-'

I -System configuration jLeading address!r- PC-15000NLY ! 4000H ,

CD Leading address of the reserve area

5-3-6. Structure of reserve area
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m F 1

II F 2
9
10

--=::.:: ."'," ' .. 1 I I I' . . I· i.;...;:<:.....I~.3,4 ~i6.7.8.!~.A!B C DiEIF
4 0 ° r! j ! . .20 ~OI5~54i20 49f4EI50I 4 0 120147!4Fi54 20147153'42'20'52145154r26~

I 4 0 2 ~ 20 53[49 4E:20!43!4F53 20'54 4114E20 00r~o3 0010000 00100oo'ooloo!oo!oo 00100 20 52,55 4E~
: 4 0 4 2047.54 4f 20100oolceloolco 0000100 00 00'00·

4 ° 5 :60'00100 00 oojoolol FO;97103fl.92 02.F091 04
4 a 6 fl194 05 Fl.~ll1Ifl.7~~I*' 7FioAFI :92 40 09

i 4 0 7 FIlM 40 12 Flj7E 00 00 00'00 0010000 00!00 00
i 4 0 8 ooiooloo;oo:oojoolool~otoo'oo 00100001000000
I 4 ° 9 !~OIOOlOO!OO;ooooloolooloo00'0010000 00 OD.OC
i 4 0 A 00100100;0010000 O~I~I~IOO 00 00 00 0010000

4 0 B .00 00 OOJoojoo[oo:00;00]00100:00'000010000100'
_4.g C 1°0.00.00:00]001' : i .• i

4 0 D ! . I . ! ! ;
! I, ; ! Ii:'~-- 'I':! 4 ° F j r 1 .. i i! . I ! ..

Characters are stored in form of character
codeandcommands in form of internal code.
"OOH"is for the end code of data.

PRINT
GOTO
INPUT
GOSUB
RETURN
SIN
TAN
GOT o«
R U N(a
COS

3 I F 2
4 I F 4
5 I F 5

6 II F 1
7 II F 3
8 m F 2

~ ReEI~traTlon I Ke...·
0,,10" _--+._+- '

1 i I F 1
2 I F 3

Reserve contents

Key symbol

(An example of registration)
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Auto-power-off E33FH One character display ED57H
.....-....

Program display E8CAH i "n" character display ED3BH
f-- --
Graphic display EDEFH Cursor move after one ED4DH

character display

Hexadecimal (2 bytes . 1 ED95H Cursor move after "n" EOOOH

byte) ] character display

® Display

.....••
Line number search D2EAH Variable search 0461H.._.... _._ .. _ .. ._._ ..._._-
KEY scan (I) E42CH KEY scan (II) E243H

CD Search

CD Compare

Substract EFB6H 10n F1D4H DEG F531H
Add EFBAH COS F391H OMS F564H
Multiply F01AH TAN F39EH ABS F597H
Divide F084H SIN F3A2H SGN F59DH
LN F161H ACS F492H INT F58EH
LOG F165H ATN F496H Power raise F89CH
EXP F1CBH ASN F49AH

CD Arithmetic operations

D9F3H$, LEFT$

D9D7H

D9DDH

._.. .._.

bination of character D925H )< VAL..._ ...
CHR$ D981H LEN,ASC..- . -
STR$ D9CFH 1 RIGHTS, MID

_._. ....

Com

CD Character function

System subroutines used by the machine language program will be introduced next.
However, care must be taken for printer related entry address for it differs depending on
the ROM version of the CE-ISO. The version number will be indicated in the address
ASOOH.

54. System subroutines
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Remote on BF11H Header input/output BCE8H
Remote off BF43H CMT I/O control .BBF5H
One character save BDCCH Create header BBD6H
One character load BDFOH Transfer file BD3CH

<D Cassette tape

(Figures in parentheses indicate version 0.)

Color designation A519H(A4F7H) Pen up/down AAE3H(AABDH)
Print A781H{A7SBH) Motor drive A8DDH(A8B7H)

linefeed A9F1H(A9CBH) Motor off A769H(A747H}
Paper feed AA04H(A9DEH} Get GRAPHIC mode ABEFH(ABC6H)..- readyGet TEXT mode ready ACBBH(AC8FH)

® Printer related
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NOTE: For details of character string information, refer to the paragraph discussing tne
structure of ~ariable and program.

CD EXIT STATE
• When no error

Returns to the address next to the data. Resultant character string information will
then be stored in the arithmetic register X (7AOOH"'7A07H) and the combined
character strings will he stored in the string buffer (7BIOH~).

• When error
After storing the error code in the U iI register. it returns to the data stored addres
plus one.

_ - ~ PSH Xreg
SJP - - - --

CD ENTRY ADDRESS
D925H
• Subroutine is called in the following format:

5JP (Address where PSH Xreg is written)
DB D!\ TA (Error return address)

PSH Xrcg I
PSH Yreg Write in other addresses.
JMP D925

• Combination of character string
Combination of character string-l and character string-2

CD ENTRY PREPARATION
• Preparation of character strings

Character string information of the character string-I is stored in the arithmetic
register (7AOOH ""7A07 H).
Character string information of the character string-2 is stored in the arithmetic
register (7AIOH""7AI7H).

• 10H is stored in the string buffer pointer (7H94H).

5-4-1. Character functions
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CD ENTRY ADDRESS
09CFH

• STR$
0) ENTRY PREPARATION

• Number to be converted is stored in the arithmetic register (7AOOH"-'7A07H) in
decimal or binary figure.

• 10H is stored in the string buffer pointer (7894H).

When ASCII code isOOR the contents on AU7H become OOHorO IH when other than
OOH.
• When error

UH #- OOH(Error code is stored in UH)

C--'---r---'Address . I Contents =--=j----t----
'1 7A04H ~ _ C1H
r _- 7A05H__ -t __7BH ___j
I 7A06H 10H I
t-._-- -~. - '-87A07H OOHor 01Ht -. 7B10H __i_' ASCII cod_e__

CD EXIT STATE
• When no error

UH = OOH

CD ENTRY ADDRESS
09B1H

• CHRS
CD ENTRY PREPARATION

• Preparation of numeric value
An integer of 0 thru 255 is storedin the arithmetic register (7AOOH"'7A07H) in
decimal or binary figure.

• IOH is stored in the string buffer pointer (7894H).
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7A04H DOH
1----

7A05H Leading address of character string (high order one byte)_ ..--_,--- +--
7AOOH Leading address of character string (low order one byte)

1----
7A07H

DataAddress

----t-.---.
Size of character string

---'--

• ASC, LEN
<D ENTRY PREPARATION

• Character string information to be converted is stored in the arithmetic register X
(7AOOH"-'7A07H).

CD EXIT STATE
• When no error

UH = OOH
Result is stored in arithmetic register X (7AOOHrv7 A07H) in decimal figure.

• When error
UH # OOH (Error code will be stored in UH.)

(3) ENTRY ADDRESS
D9D7H

• VAL
<D ENTRY PREPARATION

• Character string information to be converted is stored in the arithmetic register X
(7AOOH~7 A07H) in character string formal.

For an actual character string. thc string buffer (7B IOH----7R5FH) can be used.

• When error
UH -# OOH(Error code will be stored in UH.)

Address Data
7A04H DOH--_ ...
7A05H Leading addr.essof character siring (high order one byte)
7A06H Leading address 01character string (low order one byte)

7A07H Size of character string

CD EXIT STATE
• When no error

UH == OOH
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• Existence of availability for ~ bytes in the BASIC stack (7A38H~'7AI'TH) is
checked .
• In the case of RIGHTS, I.EFT$

(Data of 7H90H) < (data of 7H91H) - 8
• In the Case of Mll)$

(Data of 7R90H) < (data of 7R91H) - 16
Since re-write of 7890H and 7X91H is not permitted. it must be avoided to call this
subroutine. unless the above condition is satisfied.

RIGHTS I 02HE-..--~-~::S.=±~::I
CD ENTRY PREPARATION

• Setup of function
--,.------,

Function YL
1----

MID$ (Character string. numeric valuc-Z. numeric value-I)

LEFTS (Character string. numeric value-I)

• RIGHT$ (Character string, numeric value-I)

• When error
lJH# OOH(Ul-l=error code)

CD EXIT STATE
• When no error

CH= OOH

Result is stored In arithmetic reistcr X (7AOOH ~ 7A07H) in decimal figure.

CD ENTRY ADDRESS
D9DDH

• Setup of functionE :::=--1=]'--' -.~:~ I
LEN 64H__ '---
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Represented
by the
pointer
(7891H)

Represented [»

by the ~
pointer m
(7890Hl

NOTE: -~. .-----.--- _ . ..__ .
I
Z Zc C :3 3 0-

: Stack of (!)

~. Stack of,
FOR '7' C? GOSUBI'\.)

---- --

• When error
UH =;t:. OOH(U II is substituted with error code.)

For an actual character string. the string butler (7BIOH "-'7B5Hi) can be used .

.=1. _. Data_. ._ ~
, DOH

Leading address of character stnng (high order one byte)----
Leading address of character string (low order one byte) I

___ 1 Size of charact.~r string .---.J

L Address
7A04H

t
7A05H
7A06H
7A07H

CD EXIT STATE
• When no error

UH = OOH

CD ENTRY ADDRESS
D9F3H

• Preparation of numerical data
Numeric-l is stored in 7AOOII""7A07H In decimal or binary figure.

On the case of MI[)$. the numcrie-2 is stored from the address of "data
of 7890H" plus eight to the address "data of 7!NOH" plus fiftccn.)
Stored in the above address in a decimal or binary format.

used.

(Data of 7890H) ·1 6

byte)
Leading address of character string (low order one ].

~. _ byte)
~at~ of 7890H) + 7_..L.__S_izeof 'c-h-ar-a-cterstr·i-ng--· '---

NOTE: High order byte of address is 7AH.

For actual character string. the string. the string buffer (7BIOH''''7R5FH) can be

Data
• Preparation of character string

. Address.. ---=T ---
(Data of 7890H) ;- 4 . DOH

-____:_- _---
(Data of 7890H) I- 5 Leading address of character string (high order one

• Change of the data pointer (7892H)

E Function Dat~------'

RIGHTS (data of 7890H) -t 8 j
LEFTS I

i MID$ (data of 7890H~
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CD EXIT STATE
• Result will be stored in the arithmetic register X (7AOOH'~7A07H).

CD ENTRY ADDRESS

Operation Address
!....
~~ X .y -x EFBAH,. ~.- . ...-o., Subtract X· y -x EFB6H~

'" X*V FOIAH0- Ivhlltlphy -x.;0-

5 Divide XIV -X F084H~
5

P:)Wt:H raise X",Y -X F89CH::;

SQR X- X FOE9H
Scuarc root LN X-X F161H

LOGx-s x Fl65H

EXP x= x FleBH
Lo~.::trlhm

IOAX -X FlO4H
.- - ...-

SINX-X F3A2H
(I)

.; T(i9(\ome~,ic COS x -. X F391H" ;'_H1C;'lHl

-<.. TANX-X F39EH
"z

ASN X- X F49AH'"
:; Ir,o,(cr!;(.'
~ t'If.Jr''10'ut'1ru; ACS X-X F492H;; 'vn<.;1·(jn .-" ATN X-X F496H

Deg'ec to n-,j')LI1€ OEG x- X F531H
CJ'ld

~eCOrl()conversion OMS X-X F564H
Absol"Jte 'e'al·.Je ABS -X F597H
Sign SGN X- X F59DH
Cnnver$lo~-ir'toa'l INT X-X F5BEH'n~e~ernumbcr

5-4-2. Arithmetic subroutines
CD ENTRY PREPARATION

• Preparation of numeric value
Numeric value should be prepared in the arithmetic register X (7AOOH'" 7A07H)
and the arith metic register Y (7AI 0H~ 7A 1711).
(In the case of a single variable. only the arithmetic register needs to be prepared.
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02H
04H

01 H

OOH

Accumulator dataOperand
----,.-

(1) ENTRY PREPARATION
• Designation of the operand

• Comparison of character string
(Character string-F) C) (character string-Z)
(~; Indicates the operand,

7A07H
.._._-- ..

OOH DOHDOHDOHOOHOOHOOH
7AOOH
OOH

• When the operand is not established
The flag Z is set to "I" and the arithmetic register turns to "0",

~OHOOH~OHDOH~OH10H~OHDOH

7A07H

CD EXIT STATE
• When the operand is established

The flag Z is reset to "0" and the arithmetic register turns to "I ".

7AOOH

CD ENTRY ADDRESS
D002H

• The numeric is stored in the arithmetic register in a format of decimal figure,
~ric 1 Arit~metic register X (7AOOH~'7A07H),~

l N~riC 2 Arithm~tic register X (7~~OH~7107H)

C
! ,.

<:

--_ .. ,
~OH

01H

02H

04H
---

05H
06H

••.. ______J

Accumulator dataOperand

• Comparison of numeric
(Numeric I) C (numeric 2)
C Indicates the operand.

(i) ENTRY PREPARATION
• Setup of operand

5-4-3. Comparison
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• Variable address search
CD ENTRY PREPARATION

• Designation of variable name
The varia ble name is stored in the Ureg.

• Whether array is one dimension or two dimension is stored in parameter F F
m~HCH),,

one dimension: o J H
two dimension: 02H

• Subscript is stored in the arithm~tic register X (7AOOH",7A07H),
When one dimension array: the first subscript
When two dimension array: the second subscript

• Subscript is stored in the arithmetic register Y (7AIOH""'7AI7H),
When one dimension army: ~o need
When two dimension array: the first subscript

5-4-4. Search

7A07H

OOHDOHOOH DOHDOHDOH OOH

7AOOH

OOH

• When the condition for the operand is not established (Z=I)

7A07H

~OHOOH
----. _' -

OOH 'OOH DOHlOH~OH

7AOOH

OOH

CD EXIT STATE
• When the condition for the operand is established (Z=O)

CD ENTRY ADDRESS
OOF9H

For the address where the character string is stored, the string buffer(7R10H ""7B5FH)
can be used,
• IOH is stored in the string buffer pointer (7894H),

• Preparation of character string~---=_=~=--- 'Address -r--Cha,racter± Character I
I Contents_ _ _ ._--=--~ i_strlng-_1_ string-2 _J
looH 7A04H 7A14H' ---l
'l.eading address ofT(high order) -_ ~_ ,- 7A05H _ I 7A15H -i
I the character strin~ ~ow order) ± 7A06H r-- 7A16H I_ - - - - -- - --=±'-------1I Size of the character string 7A07H 7A17H___jJ- -- -- -- - -- -- -- ------ -- _-
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CD ENTRY ADDRESS
E42CH

CD EXIT STATE
• The key code of the key that depressed at that time is stored in the accumulator.

If there is no key depression. "OOH"'will be stored in the accumulator .
• Key scan (II)
CD ENTRY PREPARATION

• Xonc
CD ENTRY ADDRESS

E243H
0) EXIT STATE

• The key code of newly depressed key is stored in the accumulator. Although it does
not return until 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 with

tt~foAA

depression of the i,QD key.
When the :A~;j key is pushed. PH7 of the PC-ISOO IF register (#FOOBH) will be
set.
NOTE: So long as PB7 of the address =FOOBH is set. "OEH" will be stored in the

accumulator.
PB7 of the address ::FOOBH will be reset when "ANI ::-FOOBH. FDH'" is executed.

• Key scan (I)
CD ENTRY PREPARATION

• None

• When error
Returns to the address that data plus one is added to the "data written address" after
storing the error code is stored in UH.

Leading address Size secured
of variable for the variable

7A06H 7A07H- -
UL 10001000, Numeric variable- -

7A05H
UH

OXXXXXXX, Nonnumeric variableULUH

CD EXIT STATE
• When no error

The leading address of the variable is stored in the Urcg, and the variable name and
the data size is stored in the arithmetic register X. Then. it returns to the address that
follows DB DATA.

CD ENTRY ADDRESS
D461H
• Subroutine must be called in the following format:

SJP D461H
DB FAH
I)B DATA (Decides the address to return when an error is met.)
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• One character display
CD ENTRY PREPARATION

• Display start position is stored in the cursor poinlcr(7875H). Cursor will be effective
within a range of OOH to 9RH.

• Code of display character is stored in the accumulator.
CD ENTRY ADDRESS

ED57H

5-4-5. Display

~ -caorry I Condition ~.
~ . No specified line found, ~nd search is made to the las! .01 !.he program.

L.'.__...L..-_F_o~nd the line largerlhan the sp~.cified line. _. ... __ ,

• When the specified line is not found
Returns to the "data written address" plus one after storing the error
code in UH.

Leading address of the line plus 3_L-__ __ ~

~ ~A?H _ I Leading address of the line

~7H , Leading address of the line .... . .....1

.- __ 78A8H=-T L_ine 'number ..----

I 78A9H . __ L_i_nenum_b_e_r__

78AAH Leading address of the line plus 3 "j
I__. 78ABH

• Search of program line
CD ENTRY PREPARATION

• Line number is stored in the Ureg (000 J II:S:U reg S FFFFH).
CD ENTRY ADDRESS

D2EAH
• Subroutine is called in the following format:

SJP D2EI\J-I
DB DATA

CD EXIT STATE
• When the specified line is found

Returns to the address that follows DB DATA after storing the data in SEARCH
(78/\6 H '" 78A 8 H).
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>

BUSY
CAli & £33F

:~:
1128
~ ._. .
! Any key except ISHI:- .. [$1'.11-::':,and L£:..l

CALL&E33FCALL & E33F'

D,splayKey operation

Exampleof manual operation

• Auto-power-off
CD ENTRY PREPARATION

• None
CD ENTRY ADDRESS

E33FH
CD EXIT STATE

• When power is turned on once after auto-power-off. no printer initialization takes
place.

• When power is turned on by means of the iO;:' key once after auto-power-off. it
needs to push any key, except iSH:FT1,~SML;' and I DFF ) key. as subroutine is in
execution.

Note: An example 01manual operation

• One character will be displayed on LCD.

Cursor position after return
Previous cursor position

----~-- ----~
OOH

r·· ..
L.

Cursor position when called

• Moving cursor after displaying one character
CD ENTRY PREPARATION

• Display start position is stored in the cursor pointcr(7~75 H). Cursor will be effective
within a range of DOH to 9RH.

• Code of display character is stored in the accumulator.
CD ENTRY ADDRESS

ED4DH
CD Change will be met in the cursor pointer.

• One character will be displayed on LCD.

o
Carry

-.
Cursor

OOH~95H

96H~9BH

CD EXIT STATE
• No change takes place in the cursor pointer.
• Change will be met in carry depending on the cursor called.
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numeric of one byte.
CD ENTRY PREPARATION

• Leading address of the ASCII code is stored in the Xreg.

• Hexadecimal (2 byte - 1 byte)
ASCII code of two bytes is assumed to be a hexidccimal figure and is changed into

I.

.- ..- ... ~

CD EXIT STATE
• Change will be met in carry .

I ~ . . Contentsr·~-O--lCharacterstring within 25characters.
[_ 1 __l_ CharactersIring more than 26 characters.

CD ENTRY ADDRESS
ED3BH

• Output of "n" characters from the top of LCD
"n" characters will be displayed unconditionally from the left side of I.CD.

CD ENTRY PREPARATION
• The leading address of the character string is stored in the Ureg

(0000H ;;,;U reg ~ FFFFH).
• Size of the character string is stored in XL (0 111~ Xreg s; 1AH).

NOTE: Whendisplay exceeds156dots. the contents after this dot position will be ignored.

lCarry .. Cur~or position ..~I °1 --+--N-ext to the rightmost position of the character string on display~...----j
Indicates the last character on the display. in ca·sedisplay ShO~~
at 26th digit or exceed 26thdigit. ..__ ._ I

'---- ......J-_ __ __ .____j

G) EXIT STATE
• Change will be met in carry.

CD ENTRY ADDRESS
EDOOH

• "n" character display
CD ENTRY PREPARATION

• Display start position is stored in the cursor pointer (7875H).
• Size of the character string is stored in the accumulator (01 H $ ACC ~ 1AH).
• Leading address of the· character string IS stored rn the Ureg

(OOOOH ~Ureg::;FFFFH).
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Line number and colon are displayed in a middle of program
according to Yreg.

Line number and space are displayed in a middle of program
according to Yreg.--~

Line number, colon, and program are displayed from the top.--- '---' .__ .. ---

; Numerical value of the arithmetic register X is displayed.-_< .._- .__. --
Line number, space, and program are displayed from the top.

20H
, 10HL.

14H

SOH

54H

-

Dataof 78~J --- ._-_. Displaycontents---

.. 40H ~aracter string is displayed ~ccording to Yreg___ .__ .
OOH I Character string is displayed from Ihe top, regardless of Yreg

1 contents.
---

• Program display
CD ENTRY PREPARATION

A. In the case of numeric
Data is stored in the arithmetic register (7AOOll.......7A07H).

B. I n the case of character string or program
Data is stored in the input buffer OHHOH"'7BFFH).
Cursor position is stored in Yreg. (In the case of program. 71311is stored in Y H.)

C. Paramelcr F F oggO If) is set.

LCD

o ~_1- :%[ ~
2

~.~-~ . ~ ..----._ ._
5~ _

_ 6 ._~.
t

2BH 5AH

CD EXIT STATE
• Contents of Xreg. L reg. and accumulator become irrelevant.
• :\0 change takes place in the cursor posicion.

(Reference)

CD ENTRY ADDRESS
EDEFH

CD ENTRY PREPARATION
• Output pattern is stored in the accumulator.

• Graphic display

CD EXIT STATE
• J n Xrcg is stored the value of previous Xreg added with 0211.
• The one byte of the derived data is stored in the accumulator.

CD ENTRY ADDRESS
ED95H
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® ENTRY ADDRESS
A8DDH (A8B7H for the version 0.)

.l YL Low order 8 bits of the relative movement value
towards the Y direction.

[ Address shown by Xreg-2

.lXL: Low order 8 bits of the relative movement value
towards the X direction.

1--._- .. ------1------------------------1
Address shown by Xreg+2

.lXH: High order 8 bits of the relative movement value
towards the X direction.,__---------.f-.-.-- _..-. ---------------1

Address shown by Xreg-r-1 .lYH: High order 8 bits of the relative movement value
towards the Y direction.

Address shown by Xreg
,....------------,-------_ .._ .._- ---_. - .

• Motor drive
CD ENTRY PREPARATION

• Set the address pointer in the Xrcg to indicate the value of relativemovement. then
store the "Valueof relative movement after that address pointer.

(EX) LDI Ul, color code
SJP A519H
SJP A769H
RTN

.Color designation.
CD ENTRY PREPARATION

• The specified color code (O~3) is stored in the UI..
CD ENTRY ADDRESS

A519H (A4F7H for the version 0.)
CD EXIT STATE

• Return with the motor on.
(Motor off routl~e must be called after EXIT.)

5-4-6. Printer

o EXIT STATE
• Displayed on LCD 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. Numeric is displayed in right justified manner and character string in left justified
manner.

3. Numeric has no concern with USING.
4. Only 26 characters will be handled for a character string exceeding 26 characters.
5. DOH is required at the end of character string for the input buffer.

o ENTRY ADDRESS
E8CAH
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NOTES:
1. BecauseG/T (79FDH) is not changed, it needs to store FFH in GiT (79FOH) after return.
2. CSIZE does not change.
3. Scissoring counter does not change.

CD ENTRY ADDRESS
ABEFH (ARC6H for thc version 0.) .

CD EXIT STATE

~ . Line (79EAH) _-lDH I
; Rotate (79F2H) DOH
t-- 'User counter (79EOH'"79E'3H) OOH iL_ . . .~.-~

• GRAPHIC mode preapration
CD ENTRY PREPARATION

• None

CD ENTRY ADDRESS
AAE3H (AABOll for the version 0.)

CD EXIT STATE
• Pen ascends or descends then solenoid turn inactive.

• Pen up/down
CD ENTRY PREPARATION

• Either OOHor fFH is stored in the PE!' UPi IJOWN F t (79E9H).

[_up-"~~
L__DOWN IF~J

• Motor off
CD ENTRY PREPARATION

• 'oneo ENTRY ADDRESS
A769H (A747H for the version 0.)

CD EXIT STATE
• Motor off

CD EXIT STATE
• The motor is on. (Motor off routine must be called after EXIT.)

NOTE: Negativemovement must be indicated by a complement.
Relativemovement must be within a range of -32768 thru 32767.
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• Linefeed
CD ENTRY PREPARATION

• Line kind (79EAH) must be reset to O.
• Address area that can be destructed should he stored in Xreg. (X-10 "" X+ I will be

destructed. )
CD ENTRY ADDRESS

A9F1 H (A9CBH for the version 0.)
CD EXIT STATE

• The motor stays on. (Motor off routine must be called after EXIT.)
NOTES;
1. When the contents of Xreg is 7A22H, data in 7A18H thru 7A23H will be destructed.
2. Paper feed count changes after CSIZE.

• Paper feed
CD ENTRY PREPARATION

• Paper ked count is stored in the address represented by the Xreg. (Negative number
is indicated by a complcmcnt.)

CD ENTRY ADDRESS
AA04H (!\9DEH for the version 0.)

CD EXIT STATE
• The motor stays 011. (Motor on routine must be called after EXIT.)

NOTE: Paper feed count may change after setting the CSIZE.

NOTES;
1. When the scissoring counter YH and YL (79E4H'~79E5H) exceeds 0200H. it makes 79E4H

turned to 01Hand 79E5H to FFH.When (79E4H~'79E5H) is below 01FFH. it causes no change
in 79E4H and 79E5H.

2. CSIZE does not change.

IOOHRotate (79F2H)L.

Line (79EAH)
G/T (79FOH)

...._._J
I

DOH
OOH

CD ENTRY ADDRESS
ACBBH (ACBFII for the version 0.)

CD EXIT STATE

• TEXT mode preparation
CD ENTRY PREPARATION

• None
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Contents of 786BH Remote-
OXXXXXXX OFF

1XXXXXXX ON

• REMOTE OFF
CD ENTRY PREPARATION

• RMT/BEEP (786BH) must be set to control REMOTE I.
(Preparation is not required in the case of REMOTE O.

CD ENTRY ADDRESS
BF11H

CD EXIT STATE
• REMOTE 0 or I turns active according to the contents of the

PARAMETER FiF (7879H).
NOTE: This system subroutine drives the relay in the CE-150,regardless

of the REMOTEswitch position .

Contents of 7879H Remote CMT Input port

OXXOXXXX 0 Close

OXX1XXXX 1 (CMT output)... _ .
lXXOXXXX 0 Open- ,,-
1XX1XXXX 1 (CMT lnput]

5-4-7. Cassette tape
• REMOTE ON
CD ENTRY PREPARATION

• Sets the PARAMETER F/ F (7879H).

• Print
CD ENTRY PREPARATION

• DOHis stored in LINE TYPE (79EAH).
• Print code storing address must be stored in the Xreg.

(When 7A20H is stored in Xreg, it affects the data in 7A08H thru 7A37H. So, care
must be exerted not to destruct address area of the Xreg represented address minus
ten and plus one.

• Print code is stored in the address represented by the Xreg.
CD ENTRY ADDRESS

A781H (A75BH for the version 0.)
CD EXIT STATE

• Stays on.
• The value of 6XCSJZE will be added to the contents of CURSOR (79E6H). (Motor

off routine must be called after EXIT.)

promsoft.com



139

Use another code to avoid confusion. as the filemode for other than PC-l 500 is used.
• File name is stored in 7B69H"'7B78H of the output buffer.

CD ENTRY ADDRESS
BBD6H

File mode Contents.....-.
OOH Machine language

! 01H I BASIC program,._ ........
Reserve: 02H

i 04H Data

• Creation of header
CD ENTRY PREPARATION

• File mode is set in the accumulator.

Carry Condition-_. _ ...
0 End of data read.

-
I 1 Depression of the (BREAK] key.

0- ••

• Load of one character
CD ENTRY PREPARATION

• None
CD ENTRY ADDRESS

BDFOH
CD EXIT STATE

• Data has been sent in the accumulator.
• Change takes place in carry.

• Save of one character
CD ENTRY PREPARATION

• Data is stored in the accumulator.
CD ENTRY ADDRESS

BDCCH
<D EXIT STATE

• None.
NOTE: This system call must be executed atter saving of the synchronizing header.

NOTE: This system subroutine drives the relay in the CE-150, regardless of the REMOTE
switch position.

CD ENTRY ADDRESS
BF43H

<D EXIT STATE
• REMOTE 0 is off.
• REMOTE I will be in accordance with RMT/BEEP (786BH).
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• In the case of output
Stop bit modulation signal stays on.

NOTES: 1. BEEPwill be in accordance with 786BH.
2. Paper feed operation stays prohibited for the CE-1S0.
3. In the case of input. the file name coincident of the header and file mode is

displayed on the LCD. In case the tile name is specified. it is searched until found.

Data of 7B79H~'7B87H at
the time of header output.

File name

7BAFHlBAOH 7BA1HlB91H

• In the case of input
The read data is stored in the output buffer of 7B91H~7R;\FH.

ents ~f 786BH " BEEP

XXXXXXO !OFF_,,'
XXXXXXl .~

• Header is created in the case of output.
CD ENTRY ADDRESS

BCE8H
CD EXIT STATE

• Carry changes.

In

Out

Remote
o side
1 side

J
o side
1 side

In/OutConlents of 7879H
OXXOXXXX
OXX1XXXX

~---- -------1
1XXOXXXX
lXX1XXXX

• RMT. BEEP (786RH) is set.

• Header input/output
CD ENTRY PREPARATION

• Parameter F. F (7879H) is set.

Contents -I
Synchronizing header i

-----+-. 'FII~-mode ~'

7B69H'~7B78H File name. -
7B79H~7887H . All OOH

-'------

CD EXIT STATE
• Header is established in 7B60H~7B87H of the output buffer.
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1. Printer related system call
Although the error code is put on the display when an error such as low baucry
occurred during execution of printer related system subroutine. it is not possible to
check the error line using the T key.

5-4-8. Caution for system subroutine call

NOTE:The last transfer "address plus one" is stored in the Xreg.

Carry H V State

0 Load and verification are complete.
1 In break state.
0 Error occurrence during verification.-_
0 0 Occurrence of check sumerror. --

CD ENTRY ADDRESS
BBF5H

CD EXIT STATE
• Serial port is reset.
• P;\ PER FFED key of the CF-ISO becomes operative.
• Motor drive turns off.
• )n the case of load

Change is met in carry. ILand V.

Contents of 7879H

1XXXXXXX------+--
OXXXXXXXc

DataInpUtioutP~i··J
Input
Output

• Termination of CMT 1/0 control
CD ENTRY PREPARATION

• Parameter F. F (7879H) is set.

- .
Broken in a middle.
nputJoutpul is complete.

. -
Condition

2) I.eading address of input; output data is stored in the Xrcg.
3) Byte count of the data minus one is stored in the Ureg.

CD ENTRY ADDRESS
BD3CH

CD EXIT STATE
• In the case of save

(Carry changes)

---------- ...- -
In the case of load

--------;
In the case of verification
In the caseof save

Contents7879H---_._-
OOXXXXXX
01XXXXXX

, OXXXXXXX
1- .. _ .....

• File transfer
<D ENTRY PREPARATION

t) Parameter F F (7879H) is set.
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*Machine language program discussed ;s assumed to start from the address 40C5H.

Machine language programming examples
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MNEMONIC

LDI UH 77H

LOI UL EOH

LOA XH

SJP T
SIN U

LDA XH

SJP X
SIN U

i
LOA XL

SJP T·1
! SIN U
; LOA XL!

SJP ~~.

SIN U

ANI U. OOH

RTN

AD.

ANI A, OFH

CPI A, OAH

BCS t
ADI A. 30H

RTN

AD' A. 30H

RTN

1 A A

ADDRESS MACHINE LANGUAGE

4OC5 6877

7 6A EO

9 84

A BE 40 EO

0 61

E 84

F BE 40 E1

D2 61

3 04

4 BE 40 EO

7 61

8 04

9 BE 40 El

C 61

D 6900

F 9A

EO Fl

B9 OF

3 B7 OA

5 83 03

7 83 30

9 9A

A 83 36

C 9A

The binary number stored in the Xrcg is converted into hexadecimal equivalent and stored
in the fixed nonnumeric variable YS. Binary number within a range of-32769< a <32768
is applicable.

6-1. Binary to hexadecimal conversion
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LDI UL 4DH

DEC UH

LDA U

EAI FFH

STA U

LOP 06H

CPI UH. 77H

BCS, - OEH

RTN

LDI UH. 78H

------,
MNEMONIC

'1
i--

68 78

6A 4D

FD 62

25

SD FF

2E

88 06

6C 77

93 OE

9A

i - -'---1-- - - --.
. ADDRESS MACHINE LANGUAGE

- +---ii -'40C5--'
7

9

B

C

E

F

D1

3

5

The current display contents are inverted.

6-2. Display inversion

promsoft.com



6-3. Single display dot left shift
The current display contents are shifted to the left by one dot position.

ADDRESS MACHINELANGUAGE MNEMONIC

40C5 FD 88 PSH X

7 FD 98 PSH Y

9 FO A8 PSH U

8 AS 76 00 LOA 7600H

E Fl AEX

F 89 OF ANI A,OFH

01 OA STA XL

2 AS 76 01 LOA 7601H

5 Fl AEX

6 89 OF ANI A,OFH

8 08 STA XH

9 68 78 LDI UH, 78H

B FO 62 :T; DEC UH

D 6A 4D LDI UL.40H

F 66 C~) DEC U

EO 65 LIN U

1 lA STA YL

2 25 LOA U

3 18 STA YH

4 84 LDA XH

5 63 SOE U

6 04 LOA Xl

7 2E STA U

8 FD 18 LDX y

A 88 OD LOP (2)

C 6C 77 CPI UH, 77H I
E 93 15 BCS (1) i

. 1-
FO 04 LDA XL !
1 Fl AEX

2 AE 77 4E STA 774EH

5 84 LOA XH

6 Fl AEX

7 AE 77 4F STA 774FH

A FO 2A POP U

C FO lA POP Y

E FD OA POP X

4100 F9 REC

1 9A RTN
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The current display contents are shifted to the right by one dot position.

I AOORE~ MACHINELANGUAGE=r--=- ~EMONIC -=--- --4
40C5 I FO 88 I I PSH X :

I 7 I FO 98 I PSH Y I
_

I_ 9 1 FO A8 \- PSH U 1

8 A5 77 4C LOA 774CH 1

I E I Fl I AEX :
I F I 89 FO I ANI A, FOH I

01 OA STA Xl 1

I 2 1 A5 77 40 I LOA 7740H :

I 5 I F1 . AEX I

I
6 89 FO 'I ANI A FOH ,
8 I 08 STA XH

I 9 I 68 75 , lOI UH, 75H I
- B 6A FF lOI Ul, FFH I
1 0 1 64 I INC U :

'I E I 65 I LIN U ,I

F lA STA YL

I EO' 25 1 LOA U -,

I l' I 18 , STA YH -

I 2 I 84 I LOA XH I
,
- 3 63 • SOE U ,

_ 4' 04 , LOA XL 1

1

5 61 SIN U
, FO 18 , LOX Y -

I
_ 6 ; I

8 I 6E 40 , CPI UL, 40H

I A ,; 91 OF I BCR.-OFH I
C 6C 77 CPI UH. 77H I

1 E I 91 15 -,- BCR,-15H

I FO I 64 ,- INC U I
1 04 I:.OA XL I

I" -I-

1

2, Fl AEX I

: 3 I 61 _ ,SIN U -

1 4 ,- 84 , i LOA XH I

, 5, Fl I I AEX I
I ~ II :~ 2A 1 I, ::: ~ 1

I

9 FO lA 1 pOP Y

B I Fe OA • I POP X I
I 0 I F9 I REC I
L_E_L_______!!_ __ _j ' R~ __ I

147

6-4. Single display dot right shift
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~ .__ .--.
ADDRESS MACHINE LANGUAGE MNEMONIC-- -_. -'''140C5 AA 78 4F ; LDI S, 784FH

8 BE CF CC SJP CFCCH
B BE DO 28 SJP D028H
E B5 3E LDI A. 3EH

DO IE STA Y
1 E9 78 8A EF ANI 788AH, EFH
5 E9 76 4E FE ANI 764EH, FEH
9 85 00 LDI A, OOH
B AE 78 80 STA 7880H
E AE 78 9C STA 789CH

El AE 78 9D STA 789DH
4 BE E8 CA SJP E8CAH
7 48 CA LOI XH, CAH

9 4A 92 LDI XL, 92H

B FO 88 PSH X j
0 BA E3 3F JMP E33FH I

14~

With the following program. the printer will not be activated when power is turned on after
power was turned off. the same manner as in the case of ' OF¥' to ! oR-=:.

RTN9A2 _L

6-6. Power off that does not activate the printer
upon power on

anything when in error.
o PROGRAM
.- -_

I --" -_ _. -
ADDRESS MACHINE LANGUAGE MNEMONIC I;1- 40C5 48 79 I lOl XH, 79H !

7 4A 00 I u», OOH
9 58 7A LOI YH, 7AH
B BE F7 3F SJP F73FH
E 85 01 LOI A,OIH

DO CD 96 VMJ 96H
2 OF DEC A
3 2A STA UL
4 58 78 LDI YH
6 5A CO LDI YL
8 F5 tiN
9 88 03 LOP 03H
B 14 LOA YL
C 89 OF ANI A, OFH
E 88 02 8ZS. - 02H

EO 59 00 ANI (Y), OOH

40C5HCD ENTRY ADDRESS
CD EXIT STATE

• Character string is stored in the fixed nonnumeric variable AS. However. A$ can be

6-5. Conversion of USING fonnat expressed
numerical data into character string

CD ENTRY PREPARATION
• Numeric data is stored in the fixed numeric variable A in decimal figure and the

format is specified by means of the USING statement.
(Format is within 16 characters and no error is detected during convcrsion.)
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Because the system program ROM of the CE-ISO resides in the CE-150, FFH will be read
when a MEO address range of AOOOH thru BFFFH is accessed with the CE-150 not
connected to the PC-1500_ If connected, the contents of AOOOHwill fetch COHo
NOTE: PV must be reset.

3. Knowing the use of CE-1S0

• Number of bytes used for the array and two-character variable
Numeric array variable:

7 bytes + 8 bytes * size of array
Nonnumeric array variable:

7 bytes + character length * size of array
(Character size is normally 16 characters.)

Numeric two-character variable:
7 bytes + 8 bytes

Character two-character variable:
7 bytes + 16 bytes

System configuration Address..._
PC-1500 only 4800H
PC-1500 + CE-151 5800H..__
PC-1500 + CE-155 6000H--.
PC-1500 + CE-159 4800H

• Array variable and two-character variable that cleared by means of RUN operation or
CLEAR command can be restored by operating the variable pointer (7899H, 789AH).
Number of bytes dominated by the array variable and two-character variable should be
deducted from the last address of the free area, then store it in the variable pointer.

• How to store
Assume now "x" is the number that the byte count of array and two-character variable
deducted from the last address of the free area.

a = x /256
b = x -256*0
Where,
a: High order two digits when x is displayed in hexadecimal figure.
b: Low order two digits when x is displayed in hexadecimal figure.
Whereas, store a in the variable pointer 7899H and h in 789AH.

• Last address of the free area

2. Restoration of array and two-character variable

• Specifying printing character size
Print character size (I"-'9) must be stored in the character size memory (79F4H).

• Specifying printing direction
Print direction (O~3) must be stored in the print direction memory (79F2H).

1. Detennining printing character size and
direction
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4-2-3. Chip select clrcult for the PC-
1500A
Refer to ~2-3 circuit for the PC-lSOOA.

4-2-2. Block diagram for the PC-
1500A
Refer to ~2-2 diagram for the PC-
1500A.

CD User RAM
It is the user RAM for which 8-bit X
2KB HM6116 is used. Address
selected by SO.....S2 is within 4000H to
S7FFH.

Address is within 7800H to 7FFFH
of the MEO area which is used for the
system memory area, machine
language area (7COIH .....7FFFH) and
for the fixed variable area.

o Chip select decoder
... and it is used to select chip by
means of SO.....7. 2Y2 and 2Y3....

CD System RAM

-1-

4-2-3. Chip select circuit

4-2-2. Block diagram

CD UHr RAM
It is the user RAM for which 8-bit X
2K.B HM6116 is used. Address
selected by SO is within 4000H to
47FFH.

CD System RAM
Because the 4-bit X 1K bytes TC55 14
is used in a pair, the data bus is
divided into two of 00 .....D3 and
04- D7 and the select signal S7 is
commonly shared so as to be
compatible with the 8-bit RAM.
Address is within 7800H to 7BFFH
of the MEOarea which is used for the
system memory area and for the
fixed variable area.

o Chip select decoder
... and it is used to select chip by
means ofSO .....4, S6, $7, 2Y2and 2Y).

91

90

PC-1500A
89

Page

Because the PC·1500A provides more RAM than the PC·1500, some of.the descriptions of the CHIP
SELECT SIGNAL, MEMORY MAP, and 4(}..PIN CONNECTOR (for memory modules) require
modifications to suit the PC-ISOOA.
A summary of the differences between the PC·ISOOA and the PC-ISOO is given in this addendum.
Take notice of these differences when using machine language.

SPECIAL NOTICE TO PC1500A CUSTOMERS

ADDENDUM
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~•
L-----Io--- .....----~ ~~j-.;;

,._
I
8

rhrhl .....

'" "~_N~"Iot'I-I,Q_ ';i4n"'<nCl')WV'V'

lltUld- ~I(~t
~ !i!:-"' ........~~"":rI~;t~ ~,.,.~~i

CIDV ~

~
13E~l l l
ccc

c!! ~ r
i I E ~~ql~... "'N ~
.E. :!~ ..'" .,
Ij .'..-, '"'...~ll~li00cc c Q

-

Tn

,._
4-t 8 £

" :i~ ~ s...._ I ~$I ::Ii ..;; c..
"" (.)

r----1 ,!,
<1'1

4-2-2. Block diagram for the PC-1S00A
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*= Irrelevant

INPUT
ENABLE SELECT

OUTPUT

G A 8 VO Vl Y2 V3
H * * H H H H

L L L L H H H

L H L H l H H

l L H H H L H

L H H H H H L

Truth table

IllPUI ,
(HASL! S(LECI OUlf'lll

01 G2' G2B B 8 C YO " '2 '3 t. Y5 l'Ii vr
l • • • + ... .. .. .. .. .. .. .. .... H .. .. .. .. H .. .. .. H H H ..
+ .. ~ .. .. .. .. .. " H " .. .. .... l l l L L l tt .. .. .. . .. .. ' ..
It l l .. L L .. l .. H H H H "" l l l Ii l .. H l H .. It It .... l l H M L .. " .. l .. H " ..
" l l l l '" .. " H H L H .. ".. l l H L H .. .. .. H " l " H.. l l l " .. H " " .. H .. l ".. l l H H .. ~ H " : .. .. .. tt l

TC4OHl39 Clrcu,l's Clre,,,t

B YO

Yl

" i2

G Y3

taoMl!8 "'to.... toe..

Vo)
I

" I
SHEeT l7

I'3
C ,.

j
G2A i!.

("A'M GZ8

l <01 'iii

17

'------------------- .... To Module UnIt

'---------------------. To Module UnIt

'--------- ... To Syslem RAM

'---------------.......,,---. To 110 PORT (LH58l1)

To ROM~CS61312Bn

To I/O Pori

S3

S41 To Module Unit
S5

56

MEO MEO

vo PC

Bf'O1--H+---104
ADII I--+-I+-____,.t
\

A015

TC40H139F

ADa
A08~~H-~------------,

CPU

TC40H138F

4-2-3. Chip select circuit for the PC-1S00A

- ---- -.---------~-
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Chip select signal for the PC-1SOOA
Refer to following chart for the PC-
1500A.

S7 so as to select the system
(Y7) RAM (HM6116) ...

S5 Optional user RAM area
(Y5) (Address assignment of

6800H-6FFFH)

-4-

Chip select signal

S7 so as to select the system
(Y7) RAM (TC5514) ...

S5 Do not use

S4 With high .. " the S4 output S4 With high .. " the 54 output
(Y4) goes low so as to select the (Y4) goes low so as to select the

user RAM area. ... optional user RAM area ....

S3 With Jow 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 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 ....

• SO-S7Is selected by the decoder
IC (TC40H138F) when the gate
signal Input MEO(01) is high. Vl
(02A) low, and G2B is low
(normally low).

• SO-S7 is selected by the decoder
IC (TC40H138F) when the gate
signal Input MEO(01) Is high, Y1
(G2A) low, and 02B Is low
(normally low).

S 1 With high , low so as to S I With high , low so as to
(YI) select the optional user RAM (YI) select the user RAM area ....

area ....

93

92
PC-1SOOAPC-1S00Page
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NOTE: SO-S7, V2, and
\13 are applicable only
for MEO area.

-5-

Y1 II 55 I 6800H I(lYl)
!

I
I J
I (YS) I 6FFFH I! I

I !
,

7000HI I
!

iNHIBITED,
75FFH I

56 I,

(YS)
V2 7600H

I (2Y2) 76FFH

! ! V3 7700H STANDARD USER AND
I

: I (2Y2) 77FFH I SYSTEM MEMORY

57 7800H

(Y7)
,

7FFFH M~CHINE LANGU~GE ~REA
~ (7COIH-7fFFH:

8000H CE-l50
SYSTEM PROGRAM,I/O PORT

CE-153
Y2 I/O PORT

(IY2) CE-l58
SYSTEM PROGRAM

BFFFH

COOOH PC-l500A
SYSTEM PROGRAM
I/O PORT

CE-l58

Y3 I/O PORT

(lY3)
UART

I

FFFFH

3FFFH ! "
i SO 4000H

(YOl 47FFH

51 4800H

(Vi) 4FFFH
STANDARD USER MEMORY

52 5000H

(Y2) 57FFH

S3 5800H

(Y3) 5FFFH

54 6000H

(Y4l
OPTIONAL USER MEMORY

67FFH

OPTIONAL USER MEMORY
YO

(lYO)

Chip select signal for the PC-1S00A
I I OOOOH
; I

I
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Page PC-1500 PC-1500A

94 4-2-4. PC-1500 system memory 4-2-4. PC-1S00A system memory l
map map I
CD ..• With the PC-J500. MEOmemory CD ••. With the PC-lSOOA. MEO·

area 4000H thru 47FFH and 7600H memory area 4000H thru 57FFH I
thru 7BFFH are used for the user and 7600H thru 7FFFH are used for I
memory and COOOHthru FFFFH the user memory and COOOHthru i
for the system program. . .. FFFFH for the system program ....

95 MEMORY MAP I MEMORY MAP I
Refer to following MAP I for the PC-
ISOOA.

96 MEMORY MAP n MEMORY MAP 0
Refer to following MAP 11for the PC-
J500A.

promsoft.com



-7-

• Area reserved for option will become unused, in case the respective option is not
connected.

• Refer to -Memory map II and III"for •
• PV and PU are bank select signals.
• Shadowed area can not be used.

.._--- MEO----t---- MEl--- ........

16KS

PC-l500A
SYSTEMPROGRAM

(ROM)

NOTUSED

NOT USED

COOOH

NOT USED
CE-150
SYSTEMHOGIWI
(110M)

IKB

PV - ........,,___

FfffH

CE-158
SYSTEMPIIOOtIAil

(ROM)
: 16KS

NOT USED

NOT USED

NOT USED

oC~a 3800H< .;
~ 4000H 'STANDARD USER MEMOf!Y (RAM) 6KB '
(/)

::I CE-151 (RAM) 4K8

CE-159 (ROM/RAM)8K8

2000H

CE-160

OOOOH

MEMORY MAP I for the PC-1S00A
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102 4-3-1. 40-pin connector 4-3-1. 4O-pln connector
Pinno. SignallUlm. o..crtptlon Ptnno. SIgn" flam. De.crlptlon

5 S4 Address designation 5 NC NC
01 ooooH- 3FFFH

16 51 Address designation HI 53 Address designation
of 48OOH-4FFFH 01 58Q0H-5FFFH

17 S2 Address designation 17 S4 Address designation
of SOOOH-57FFI-I of 6OOOH-67FFH

18 53 Address designation 18 55 Address designation
of 58OOH~5FFFH of 68001-1-6FFFH

The above portion should be changed.

J54 5-1. PC-1SOOCircuit diagram 5-1. PC-1SOOACircuit Diagram
for the PC- J 500A, refer to the circuit
diagram on the next page.

PC-1SOOAPC-1500Page

7600H

STANDARO USER MEMORY (RAM) 6KB:! t- 8KB IN TOTAL

c(:~:)8KB [I
NOT USED

6FFFI-I

_~ C_E_-_15_5_(_R_A__M_)_2_K_B r;
4000H

58001-1

30001-1

MEO

MEMORY MAP II for the PC-1S00A
MEMORY MAP when the CE-155 is used.
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