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INTRODUCTION

The EPSON PX-8 is a general-purpose partable computer driven by an incorporated rechar-
geable battery., Standard features include a micro cassette drive, ROM capsule and RS-232C
interface allowing the machine to independently handle a variety of applications. The system
can alsc be expanded by connecting peripheral equipment such as a printer. Long time
steady cperation has been realized by empicying the battery-powered supply system with its
large capacity of 1100 mAH. A recharge contrel circuit to protect the battery from ovar-
charge and an auxiliary battery {90 mAH) for backup have been added to enhance reliabikity.
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1.1 Specifications

{1 Dimension: 297 mm iwadthl x 216 mm {depth) x 4 ¥mm {height)
{2} Waight: Approx. 2.3 kg
{31 Environment;
Operating 5~ 35°C
Recharging 5 - 36°C
& Tamperatura Mot operating -20 - BO°C
] {below 30°C for a long period of tima)
Storing data 0~ 40°C
{not operating)
o [ Operating 10 ~ BO% {non-condensing}
» Humidity . . .
| Not operating 5 ~ B5% {non-condensing}
{4} Power:
¢ Censumption: Approx. 326 mW {when micro cassette, speaker, ROM capsule,
R5-232C, SERIAL are not cperating)
# Battery: Twao Ni-cd rechargeable batteries
Main battery Auxiliary battery
Voltage 4 8Y 4.8V
Capacity 1100 mAH a0 mAH
Charging current 330 mA MAX. 10 mA MAX.
Charging voltage 58 -~ B4V .7 ~ BOV
e AC adapter output: &6 0V, 600 mA
{b} Keyboard: 72 keys (include 9 function keys)
3 made indication lamps
(6} LCD: 480 {width} x 64 (height} dots (80 = 8 characters per screen)
1/64 duty, adjustabls VIEW ANGLE
{7} Microcassette™, Tape speed 24 cm/s
Drive Center capstan
Track Twao-truck, one-channel
Frequency characteristic 315 ~ 4dKHz
Data file Sequential file with directory
{8] Interface
e R5-232C; Connector B-pin mini-BIN connector
Yoltage + 8V {ON/OFF control by software)
Transmission speed 75 ~ 189200 BPS

Mode Full duplex/half duplex
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® SERIAL: Connector B-pin mini-DIN connactor
Voltage + 8V [ON/OFF cantrol by software)
Transmission speed 160, 600, 4800, 38 4K BPS

® Speaker: Audio response controlled by software or by micro cassette
twith adjustable volume}

& Anzloginput: Input voltage 0 - 2.0V
A/D convertar 6-bit {Resoiution: approx. 0.03V)

® Bar code: Can connect to high-resalution {0.12mm} or low-resolution
(0.33mm).

{9) CPU and memory

® Main CPL:; Z-80, 2. 45MHz

& Slave CPU: 6303, 614kHz

® Auxiliary CPU: 7508, 200kHz (with battary backup}

® Main RAM: 64kB D-RAM {with batiery backup)

® Video RAM: 6kB static RAM (with battery backup)

e RDM: 32kB

& ROM capsule: Two capsules can be incorporated.

(8 ~ 32kB per capsule)

1.1.1 Awailable models

The following models are available for this computer. However, major differences among thess
models are restricted to keyboard and AC adaptor specifications, the internal hardware is the
same,

Table 1-1
Model Keyhoard AC adaptor
HI0TAAA | ASCIUSA) HOOAAA; 120V 60 Hz
H101A AC ASCI HOOAAA: 120V 60 Hz, HOOAAU-B: 240V 50Hz ffffffffffff
HOOAAU-A: 240V 50 Hz
_H.ImABA HASCI”USA] HODAAA1EDUBDHZ ....... B RO
H1m N UA - ) T 24UV50H2 ...........................
H 1 01 A FA France HOOAAF: 220"-.-" 5{] Hz
. GAGermany .............-.HODAAG S 50 HZ e e et et st
H 1 m A SA e IHGDAAGEEO?ED "
H 1 m ,1 DA xxxxx D Enmark xxxxxxxxxxxxxxxxxxxxxxxxx P —
_H e i S i o 220V50Hz .......................................................... v

1-2



REV.-A

1.1.2 Specifications of aption
Optional features are summarized in the table below. Thay provide you with system expansion ta
meat your specific demands or flexible systemn configuration by using universal option.

Table 1-2
Mame Application/Descriotion
#723cable | For floppy disk drive (serial}
#724 cable For acoustic coupler {HS-EB;:C} vvvvvv
4725 cable ” For printer (RS-232C)
| 4726cable | | Null modem (for interconnection betwaen two EPSON PX-8

computers via R5-232C interfacing)

CX-20/21 Acoustic caupler

_FF—1D ---------- 3.5 inch Hloppy disk drive;
T;:Ih;.SITF-ECI 5.5 inch floppy disk drive
HAMDISK UNIT : Additional 12(]!60 BRAM )

UNIVEASAL UNIT A through-hole circuit board and a case

MODEM UNIT Built-in modem (for U.5.A. only)
MULTIUNIT . HAM + MODEM (for U.5.A. only)
EPSON PRINTER Various models with R5-232C interfacea
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1.2 Names of Major Parts

11 —186 ca
—12 e
—13 i—-15
. I

Fig. 1-1
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{Right side view)

(Rear side view)

Table 1-3 Major Component

No. Name No, Name
, VIEW ANGLE VOLUME (adjustable view 10 | Power switch
led o1t T | T
afgle.due 1o Tammiparatune corpiameant) 11 | Speaker output (for external speaker)
Mi tt load/ d
2 ferocasse el{pmgram Dacreavean Analog input interface (analog input/
sound generation) 12| . ;
_ joystick)
3 | LCD | unit
panel un 13 | Bar code reader interface
4 | LCD | itch
PR e 14 RS-232C interface (for connection to
5 | Keyboard unit | acoustic coupler/printer, etc.)
6 | Battery cover (to replace main battery) | High-speed serial interface (for connec-
| tion to fl disk dri
7 ROM cartridge cover (for replacement of R o nRY Rl GV
ROM capsule, and INITIAL RESET) Expansion interface (for connection to
a | Reistawitah optional unit/universal unit)
9 Speaker volume (internal/external

speaker volume adjustment)




REV.-A
1.3 Major parts

The main unit consists of five parts and a case as shown in Fig. 1-2.
(1 MAPLE board
A control board realizing compact size and low power consumption with CMOS, flat package
type multifunction gate arrays and various chips on it.
@ Micro cassette
Consists of control board and driving mechanism. Reads and writes data from and to the tape.
(3) Keyboard
Has 72 keys on it (73 keys for Japanese use), 9 of which are function keys. Also has three in-
dicators which show the input mode.
® LCcD
Consists of 480 (width) x 64 (height) dots, can display a total of 480 characters.
(8) Main battery
A rechargeable Ni-cd battery with a capacity of 1100 mAH. It supplies power necessary for
the normal circuit operation.

Bottom side

Fig. 1-2

1.3.1 MAPLE board

Power consumption is considerably reduced by employing power-saving C-MOS. On-board inte-
gration has become easy by employing customized LSls and chips. Although both sides of the
boards are utilized, the back side mainly includes chips such as resistors and capacitors.

——ROM capsule

Auxiliary battery
R i

Front view Rear view
Fig. 1-3
1-6
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External interfaces (shown in Table 1-4) and two ROM capsules on the board provide a system
configuration suitable for your needs or implementation of an application program. An auxiliary
rechargeable battery of 90 mAH is also incorporated which supplies power in order to ensure
normal circuit operation when the voltage of the main battery falls down below a certain value.

Table 1-4 External Interfaces

Item Function Note

RS.239C 110 ~ 19200 BPS, Operator-selectable: transmission speed,
RS-232C level X-ON/OFF, etc.,

SERIAL 38400 BPS MAX., Operator-selectable: transmission speed,
RS-232C level X-ON/OFF, ete.,

Bar code Read at TTL level Read program and bar code reader are required.
Analog or joystick input log input line has +5V pull up function.

Kb it n:a Dg, r joystick inpu Analog input line has +5V pull up function
(with trigger)

External speaker | 0 ~ 6V output 80 02w

1.3.2 Microcassette

The microcassette consists of a control board and drive mechanism. Operations such as FF,
REW, etc. are controlled by software, resulting in high reliability compared with manual control.
Increased chip implimentation has permitted a reduction in size of the control board.

This cassette drive operates at a tape speed of 2.4 cm/s, and reads or writes data effectively utiliz-
ing a tape counter and directory which contains file names, file starting addresses, etc.

Fig. 1-4

Mechanical components include a tape drive motor and its driving mechanism, R/W heads and
their mechanisms, reels, etc. The control board controls the revolving speed of motor, load/
unload of R/W heads and R/W operation.

To enable sound output, it provides signals to an internal or external speaker after amplifying them
twice. For reading data, duplicated amplification circuits eliminate high frequency component -
(noise) and detect the peak of signal to ensure highly reliable sound output.
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1.3.3 Keyboard
Matrix keyboard uses mechanical contact switches. Switches, reverse-current protection diode
and mode indication LED lamps are implemented on the control board.

Fig. 1-5

1.34 LCD

The LCD is a twist pneumatic (TNM) effect type liquid-crystal display. The screen angle can be
changed arbitrarily. VIEW ANGLE volume is provided to correct the change of liquid crystal dis-
play condition caused by temperature rise or fall.

Fig. 1-6

1.3.5 Main battery

The main battery is Ni-Cd with a nominal voltage of 4.8V. When the battery is fully charged, the
voltage is 5.0V or more, enough to provide power for circuit operation. The battery can be easily
removed and replaced by removing the battery cover on the bottom of the unit.

1-7
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1.4 Interface

- As shown in Table 1-3, the unit Has eleven connectors: among them, CN3, CN4 and CNS hava a
slide-lock mechanism.
Table 1-5 Intarface Connectors
Name r\égrgiﬁzrf Function
CN1 :: 3 | AC adapter connec.tinn intetrface
o > T saam bariery commaton imeﬂace‘.w.“wmmmwmm e .
CN3 20 | Incorporated microcassetre interface )
C_I:.Ihdu ----- 22 ffffff E;wboard interface
CNS | 16 |LCDinterface
CNG | 8 | High speed serial interface o
CN? B RS-232C interface
CNB ) 50 | Expansion interface
ChNS 3 | Barcods readermter';ace ““““““““““““ ”
. o 3 | Avoa ot mmarioce AR 5550555555555
CN11 2 | External speaker interface
MNote: CN5 is integrated on the back of MAPLE hoard.
Table 1-8 CN1 (AC Adaptor) Pin Assignments
Pin No. |Signal name Definiticn ?J‘:ﬂﬂ @;
1 VCH Chargmg voltage
2 f — Undefinad
| 3 GND "
Table 1-7 CN2 (Battary Connection) Pin Assignments
PnNo. [Sinaltame|  Dofriien | g
1 VB Main battery voltage
2 GND Ground
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Table 1-8 CN3 {Incorporated Microcassette} Pin Assignments @%ﬁ”
Pin No. | Signal Name Definition
B 1 ‘I:I"LSW Clrcmt vc:-ltaga: supply {tl:'p"r.;;gh read g;;e}
> | VLR Circuitmw::-lta;; supply {rea; amp. pnwé:;upplw ffff o
4 P G — LA e eeeeeee e _
i ME HDéP Sl:)unt:lv;;tput of read ;;ta
- : WE e et e et _
7 ;HDMC “f.-%;i.iqc‘]“signa! ...........
g | WD Wr;;“-.:.iata
9 | HMT |Headpmohmotorconwel |
P - : E;;ﬁmer . et e
1"1 ......... MT B Capstan ml;t‘;;hdrive -::-:mtrnl? xxxxxx
—12 ------ ) MT A ’ Capstan mm;r drive cuntrnlm “
B 13 H;W Head ;uritch status R
14 I‘I.-"IT C Cap;tan motor sp;;; contral
15, 16 VBSW R Batterv:;iltage supply {for motor}
17 ERAH Eri;;;vmgnal S h
. 20 ,,,,, - é;ound- e oo,
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Table 1-8 CN3 {Incorporated Microcassette} Pin Assignments E%ﬂ
Pin No. | Signal Name Definition
i 1 VLSW "l-Z.inxrcuit w::-lta5‘._1{3:is.U|::v|::I*,,lr {thruugh read g;ate}l _
> | VLR -Circuituvolteé; supply {rea::i amp. pnwe.:;upplw o
3.4 GND Ground T |
i ME HDSWP Snund;;ﬁtput of read ;;I“;;a .........
: - WE ettt _
7 wI;;I:'Il'ﬁ.-"ll[: .é;;;isignar
. o - - data ............
9 | HMT | Hesdpnchmotorconwol ]
10 CNTR Cm: nter T
11 MT B Capstar;-_mc;;;; drive control
12 | MT A Capstan mn‘;:;:-r drive l:untrt;r
B 12 st Head-;;itch status I h
14 MT C Ca;tan motor sp;;d contral
15, 16 VESW Batterv;;lgage supply (for motor} ?
17 ERAH Era;;; signal ﬁ -
T zu ,,,,, . - ,g;:'und ........ —
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Crefinition

Key scan signal

2 KSC 1 Key scan signal
| ; - ..2 Ke?scans.gnal xxxxxxxxxxxxxxx
S K SC ; U
I 5 .................. K SC .;M_ s somm s
; o .5 PAVTROREE
7 KSC 6 Kevscan signal )
E KSC? - T
9 | KSC & |Keyscansignal
10 KBTN O Key returnsngnal ...........
_________ 11KHTN1KE¥remm o
B 12 -------------- KHTN 2 Kay return signal ]
. 13 - pr— I P — -
— 14 _____________ KHTN4 ..... K “rem o
15 | KRTN 5 Kay return signal ]

19

Key return signal

Key return signal

CAPS LOCK MODE

NMUMERIC MODE

20

21,22

INSERT MODE

Ground

REV .-A
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Table 1-10 CNS [LCD Interface} Pin Connections

Pin No. |Signal Name Definition
; o Elmuﬁ —— I
- o — et S44£ 4 e et
— YSCL .................. +Y5hlﬁc|mk .............
— : W spEEdup o
: — Ydlspiwmgnm ~~~~~~~~~~
........... : - ____..............Frame.;;.r.;al
_ 7 LI; ffffffff Latch pulse signal
8 | XECL  Xenableclock
EI XSCL | X 5h|hclcu:k o
1o }( DG XdataC -
- xm ..;:...data ,,,,,,,,
........... 1 ; - x data. » e
13 XD3 | X data 3 -
14 GND Signal gmu';;"
o VIR ~.~Cimm.t TPV
* Vigw from the rear side of the board.
e e
Table 1-11 CNE {High Speed Serial Interface) Pin Connections g-f
2 |
Pin No. | Signal Name1 Definition
oo 1 s S';nalgmund -
_— W ............ . {..DUtput} ~~~~~~~~~
3 PRX Receiving data (input) -
- - Recewmg S
7 | pout | Transmit mode foutput |
........... - FG E— T,




Table 1-12 CN7 (RS-232C Interface) Pin Assignments

Pin No. | Signal Name Definition

A 1 ............. i o Signal..gmund ,,,,,,,,,,,,, - et J
2 TXD :‘:I;:;ansmit data {output) |

L 3 HKD “a;.;;awmg p—— - ,ﬂ

_4 xxxxxxxxxxxx : - Hequest_m_send};;;;ﬁ xxxxxxxxxxx

5 | cTs Ciear-to-send finput] .

S—— : N Dataﬁeweadﬂnm S ——
7 DTFI hhhhhhhhh Data terminal readﬂoutput} ??????????

| B CD PO o

— - - Chassmgmund ,,,,,,,,,,,,,, .
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Table 1-13 CN8 (Expansion) Interface . |E‘U]
ath 47
:i:_ i':;ael Diraction Definition :,: i‘:;f Diraction Definition
1 |aB12 0 |Addressbus 2 2 ABTT 0 | address bus 11
I e T B
P o Eéﬁ};;;t{:;"h] ,,,,,,,,,,,,,,,,,,,,,,,,,,, et . P
P o e [ . e ]
9 |ag 4 o Addre“bu;“: *********** 10 |AB 3 0  |Addressbus 3
—— T | B e B e
13 xxxxx ;éiﬂ' o Addrass bus 10 14 |AB 7 0] Address bus 7
15 | a8 & O |Addressbus 8 i6 |AB 9 D  |Addressbus 3 1
47 B O 0 DatabusO 18 [DB 1 /0 |Databus 1
g [ S R E ]
21 |[B 4 /0 [rata bus 4 22 |DB & Fle} Dataws5
T T o e |
T28 m ------ O  :Bus request ' 26 |BUAK D Bus acknowledge
T e e e ]
T R e B oo
e e P | et |
—— —— T B
e e B D | e - e
T e e I e S S ]
e Nt O FA P e P |
e — . S R i R |
P e et : ;‘i‘é}-r};i']'}ﬁ;'rllﬁ;é}'{ xxxxxxxxxxxxxxxxxxx R R - i M — TS
45 |R¥D | Serial rhe:;:-m:.red data S 46 ﬁ G Iéerral saﬁd data :
i e O F R | e i -
TR e P B - o i
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Table 1-14 CN9 {Bar Code Read Interface] Pin Assignments

PinNo. Signal name! Definition e
:I “““““ h ] Signal ground
. " Clmmwnhage ......................
3 BADT Bar code reader data

Table 1-15 CN10 (Analog Input Intarface) Pin Assignments

Pin No. |Signal nama Definition

3 G Signal ground A %}

I
=
IE

Analog input

3 TRIG Analog trigger input

Table 1-16 CN11 (External Speaker Interface] Pin Asgsignments

Pin No. |Signal name Definition 2 ¥
1 EXSPG Speaker ground -
2 EXSP Speaker signal
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1.5 Connection Cable {option)

Fig. 1-8 shows in a diagram the information cables for all the availabla paeripharal devices.

FX-8
Systarn bas #?2?
Qptign unit
Sanal (AS5-232C
#723
#7256 =728
g 725
#?23
#7323
723
#7725
#7726

#724
Acoustic coupler
LH-204{21}

Fig. 1-8 Peripheral Device Information Cables

Table 1-17 Information Cables Specific to the PX-8 Computer

No. Interface Part No.
#723 High speed serlal " ..;r;.:.ZG*iﬂBUCIDD {¥204080400--JAPAN)
#724 RS- 232C Y204080100 [Y204080500--JAPANI -
#7285 R5-232C ¥204080200 I:Y204DEGEDD j;PAN!

#7326 High speed sarial/RS-232C | YZ204080300 (Y204080700--JAPAN)

wTE7 Expansion interface ¥Y204301000C
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{1} #723 cahle
Usage . Connection to dedicated floppy disk drive
Connector: Round-type miniature, DING

Mo. | Signal Name Colar
“v‘i GND Black ” F—

2 |pTx Brown ——A\ MNo.: Signal Name Color
e R \\ ]
_4 ..... _ — - B;:ﬂnge

: o _- ...... | FTX ——

& |PIN Mgr-ange B F;Lf}UT | Bue )

7 |pour ewe o T (5 | GND Black
_B ______ B __ xxxxxxxx 1 - — - —

E | CGND w”{Shield} " E CGUNHD {Shield) |

Fig. 1-9

# 723, simple serial cable, consists of two lines: the send/receive data line and the |/O control
lina. Therefore, davices which can be connected via this cable are intalligent terminals anly (that
15, dedicated floppy disk drives) that can be controiled by PIN, POUT.

{2} 2724 cable
Usage : Connection to acoustic coupler
Connector: Round-type miniature, DB25

N R
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Thizs MODEM connector cable conveys R5-2320 interface signals.

{3] #725 cable

U

sage

: Connection to printer with RS-2320C interface

Connectar: Round-type minialure, DBZE

Nu.:Signal Name Color No. | Signal Name Color
T Back el TN o T o A Shield ..
2 i TXD Brown ‘\\ f;’* 2 | TXD Brown

3 | RXD Red h._..H.H,,,,,MWW..}.Y; uuuuuuuu ;fx ,,,,,,,,,,,,,,,,,,, {13 | RXD Red

4 |RTC Orange |- x_\w; 4 | RTS Crange
P ] f.&x‘ e P —
6 | DSR Purple ;’f “ 6 | DSR Purple |
Plom ey | ~/ N Az few Jeen

8 | cD White L= . 8 | co White

E |CG Shield | ~~—_ l20 bR ‘Gray ]

Fig. 1-10

o A=
Mo, | Signal Name Color Mo, | Signal Mame Colar
1GNDB,aEk """""""""" “ I {1 Teq Shield
; . - - i j}}ﬁ EH){DHEd
Brown
White
..... w h,te
o
- BIaCk xxxxxxxxxxxxxx
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{4} # 726 cable
Usage : Connection between two Units or more
Connector: Round-type miniature Round-type miniature

C e s 50 ﬁ??_.m ................. M»-]"I]'l]ﬂ[lrw -_’J

No. | Signal Name Color Na. | Signal Name Color

A P P I S o s oo
_2 e - . Hedh—
3 RXD 3 | BXD M*mBrc-wn

_4 +HTS 4 HT% White |
5 CTS _m5 CTS Whll:; xxxxx
6 |DsR 6 DSR Gray

B e s T  Tree

8 |[CD ’ White ——/ \ -— 8 CDW Orange |
£ lca Shield R e €6 Shield |

Fig. 1-12
An shown in Fig. 1-11, control lines of DSR and DTR, and connected lines of CTS and RTS (con-
nected to CO) ars crossing respectively. Therefore, when transmitting data or receiving, both un-

its must open R5-232C interfaces.

{8 # 727 cable

Usage . Connection to optional unit
Connector: ERG-AAB0 - 30(5) 2 Mainunitsige 40 70
g |-~
|- - - |
Optional unit side Main unit side ‘—H Lll; Sg
D |l [l
d 2|z 48 (|| S0
K I

See Page 1-13 CNB for signals.
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2.1 General

This chapter describes various functions of the main control board (called MAPLE board) which is
the center of this cemputer. The microcassette drive and option units are described in Chaptar 3.
The MAPLE board uses a diversity of fully customized ICs (referred to as gate arrays throughout
this manuall, masked ROMs, and other chip slaments (resistor, capacitor. transistor, and diode
chips) which simplify component mounting. As many CMOS elements as possible have been
used in order 10 lowsr power consumption. In addition, the computer provides the foflowing fea-
tures in order to control functions specific tc battery powering:
{1) Battary backup;

Protects data in RAM.
{2) Battery distribution {main and auxiliary battery power supplies):

Ensures a more refiable battery backup.
{3} Charge control:

Prevents excess Ni-Cd battery charging.
{4} Power distribution:

Cutputs the supply voitages anly while the cormputer is in operation in order to minimize bat-

ety consumpticn.
(5) Low voltage detection:

Automatically changes the main battery to the auxiliary battery supply.
In addition, the computer is provided with a software automatic power-off faature which prevents
the battery fraom being discharged out if the computer is inadvertently left on.

2.1.1 Major Components

The MAPLE board has elements mounted on both the sides. A speaker and elements such as re-
sistor packages, etc. ara mountad on one side, while elemants such as connectors, switches, and
LSl chips, etc. are mounted on the opposite side as shown in Fig. 2-1. Table 2-1 lists major
board elements tegether with a summary of their function.
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25 24 23 21 20 19 18
Fig. 2-1 MAPLE Board Element Layout
Table 2-1 MAPLE Board Major Components
No. Mame Function No, Name 'r Function
1 | CN11 External speaker connector 5 | ento Analog signal input conne-
3 | CN2 Barcode reader connector ial
5 | Main CPU Z80 CPU package _ ] il GAHMM PaERADe
] [ — G AH;DD éackaée - 6 | LCD controller SED 1 3_.21.'1 _[:_p_ackﬂaa
9 | cn7 RS-232C intarface connec- el i ._E%Fiansllm ikt co R
tor 10 | CNB Serial interface connector
1 | eNa Microcassette interface con- 12 | V-RAM - 6kB LCD RAM
dichiod i 14 | sw3 Auxiliary battery control
13 | Auxiliary battery 90 mAH backup battery switch
16 | CN2 Main battery u:_:-nnactor 16 | en AC adaptor input (charge in-
17 _ SW2 . Reset switch ! PUK CONRACIOr
19 | Gate array GAH40S package Ll 2, Fse 3A
21 | ROM capsule (32kBx2) axhfsl o 0303 CRL package
23 | swa 8-position DIP switch il 22 | SW5 Initial reset switch
e = e — 24 | D-RAM G64kBx 8
25 | cna Keyboard interface connec : iy
tor 26 | 4-bit CPU 7508 CPU package
i sonsngy e |28 | e eimmdiniich g
29 | Serial controller B2C51 package 30 | 5w Power switch
31 | ROM 32kB ROM 32 | CNS LCD interface

2-2
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2.1.2 System Configuration
PX-8's main components include a main battery; the MAPLE {main) board, which along with con-
troi circuitry also contains an auxiliary battery; the LCD unit; the kevhoard; and the microcas-
sette drive assambly. The following block diagram demanstrates component configuration.

Microoassetie driva

Orive martanismn

Kevboard MAP-MC hoard
-« BIAPLE posrd LED unit
Main
N — - LED panel
battary [ | Auxitiary satary ——
E—— MAP-LD board
5 —
v
IFL, ROM R4
azk BAK
MAIN CPU 82CE1 xGAHmﬂ_-— RS-2320
Z-80 =
{ } 280 7001 —Lﬂamoda reader
SED13220
7508 ——i Tirner ]
Slave CPU SEDT320/VRAM
6303 5K LCD
*
MASK 4K Micracassetis
GAH 405 Llape dhve
GAH 40mM A
GAH 405 ROM capsule
5e{ Speakar
tbuill-infextarnal]
Serial interface
w.»-—l Keybaard ,
Sub-CPU
7508
Analog davice

Fig. 2-2 Computer Configuration
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2.2 Power Supply

This computer operates with a rechargeable Ni-Cd battery and is provided with features for mini-
mizing powear consumption and controlling battery charge. The power supply is summarized in
the foliowing:

® Batteries: Two batteries; main and auxiliary. are used.
Main battery...................... Supplies a DC voltage of 4.8Y and has a capacity of 1100 maAH. It
can power all the computer circuits; backing up the commercial as
AC power when not used or unavailable. |t alspo supplies power to

the attached option units.

Auxiliary battery ................. Alsc supplies the DC 4.8V power. It has a capacity of 90 mAH and
backs up the main batiery whan in a low voitage (discharged) con-
dition.

& Charging circuit: Supplies charging current to the main and auxiliary battery when an AC adap-
tor is connected. This circuit, which operates in eithar of two modes; normal and tricle {low
current) charges, under the control of a sub-CPU 2508, controls the charging current.

® Yoltage detection circuit: Monitors the voltage of 1the main battery using an internal AD con-
verter. The result is processed by the sub-CPU 7508 to cause the circuit 1o provide two func-
tions. One is low voltage delection which allows the computer, if it is operating, to display a
warning message "CHARGE BATTERY” on the LCD screen, when the battery power [i.e., vol-
tage} falls below a certain level. In addition, this function causes the computer to stop at an ap-
propriate point in the operation in progress. The other function determines the normal ¢charge
rastart timing; causing a switch from tricle to normal charge when AC adapter is connecred.

® Backup cireuit: Supplies the power required to maintain data in the RAMs when the power
swich is off or the computer is not connected to the AC power line. It also serves to normally
operate the circuits which monitor the battery voltage and detect whether power is on.

® =8V regulator: This voltage regulator supplies DC voltages of + 8V required for RS-232C
operations. The voltages are generated from the battery voltage (VB} only when the RS-232C
or serial interface is used,

® 15V requlator: Supplies a -15Y DO voltags used for LCD display control. This veltage is gen-
grated from the battery voltage (VB) as long as power is on.

& 5V regulator: Supplies a +6Y DC voltage used for the PROM capsule. This voltage is generated

from the battery voltage {VB)} only when the PROM is accessed. The regulator is provided in
order t¢ prevent a transient due 1o PROM access from directly affecting the VB line.
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Other power circuits such as a switching circuit, which supplies the logic circuit power, are locat-
ad on the MAPLE board, in addition to the above. Fig. 2-3 is & block diagram which summarizes
the powsr supply circuits on the MAPLE board.

AC adaptor
? 7508 ? 001 ASD convertar To backup circuit
Charge 1«
control RS-232C supply |z v
powsar voltage {+ 10%)
_I S regulator —2- BV
GAHA0S o2
F1 VA
Logic circuit
. woltaga supply
Mair
5
battery 7508 +S¥)
j Power comtrol
ISIE"‘"B CPU 6303 Speaker amp.
LCD powar
1 . Clock $—————— voltage = 1BV 10%)
AU)ﬂ“aW ganarator I E— e end rEgU'EtDr
battery
] T
FOM capsule
s noyver voltage—m 5V £ 5%
GND regulator
N/ = To mucrocassatie
GAH40S5

Fig. 2-3 Power Circuit Block Diagram
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2.2.1 Power On/Off Control

The power circuits are contrelled by the 4-bit CPU 7508 which operates under a control program
stored in a mask ROM built in it. If the CPU runs away due to some reason {battery pewer exhaus-
tion for example}, therefors, the power supplies are completely out of control. |f this occurs, the
AC adaptor should be connected to charge the batteries and then SW5 should be pressed to reset
the CPU 7508.

2.2.1.1 Power On

The computer is turned on by either of the following:

{1} Setting the POWER switch QN
Setting the POWER switch ON causes pin 23 of CPU 7508 (INTO) to go high {see Fig. 2-4)
which interrupts the control program for turning power on.

{2} Programmed powsr an
Power 15 automatically turned on regardless of the POWER switch setting when the time spe-
cified softwarewise with a "WAKE"” command coincides with that of tha clock built in CPU
7508,

2.2.1.2 Power Off

Power is turned off by one of the following:

(1) POWER switch OFF
Turning the POWER switch OFF causas pin 23 of the 7508 CPU (INTO] to go low {see Fig.
2-4), interrupting the contral program for turning power off.

{2} Low voltage detection
When a low VB line voltage is detected. The 7508 CPU interrupts the main CPU and current
processing to be terminated at an appropriate point . At the same time, "CHARGE BATTERY"
message display on the LCD screen for 30 seconds, The 7608 CPU then automatically turns
power off if the POWER switch 15 at the ON position.

(3) Automatic {programmed) power off
The computer can be turned off by a sofiware automatic power-off feature which uses the
7508 CPU's built in clock. This feature automatically turns power off when no 1/0 unit is used
for a certain period of time even though ihe computer is In the kay entry mode. Power off tim-
ing as follows:
& Default: 10 minutes
® Specified: 1 to 255 minutes (specified by using the CONFIG command)

2-6
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The following is a circuit diagram including the power on/off circuit:
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Fig. 2-4 Power On/Off Control Circuit

The power-off operation involves the following component functions:
® Microcasette tape drive head unloading

® Microcassette tape drive power off
® P-ROM cartridge power off

® RS-232C power off

® Barcode reader power off

® Speaker power off

It also controls the emergency power supply which allows the computer operation sequence in

process to be completed and status information to be stored whenever the regular power sup-
ply is depleted.

2-7




REV.-A

2.2.1.3 Power On/OFf Timing
Power on/off has tc be controlled by interrupting the sub-CPU 7508, Thus, either timing (the
POWER ON or RESET signal) will be a little delayed as shown in Fig. 2-5

P
7))
POWER Sw
(7508 PODY
POWER ON
17508 P70
L
" <0ms ) A55s|
OFF (7508 P71}
{gate array OFF signal)
p
A
10-.70ms o, 110ms
= AL
| B
RESET ' t: May vary depending on

Dperation in prograss
whan the POWER switch
is rasat OFF,

Fig. 2-5 Power On/OHf Control Circuit

The time delay sequence illustrated in Fig. 2-5 above is only a sample time seguence. The
power onfoff operation permits any operaticn sequence in process, including the mechanical
pperation of an |/Q unit {2.g., the microcassette) currently in progress, to be complated and the
printer to be reinitialized before the power is off. The length of the illustrated time delay will vary
according to which mechanical and/or logic sequence must be completed. The off signal is used
to prevent a latch within the gate array.

2.2.1.4 Power On/Off Circuit Operations

Fig. 2-6 shows the circuit, When the POWER switch is set ON or BESET off, or an automatic

power on or off is input via software, the sub-CPU control program processas the power an or off

as an interrupt using port 70 as follows:

® Power on: F70 of the sub-CPU 7508 going low causes the anode of 015 to go low, turning pin
4 of |C "3E" high. This in turn causes the output at pin 14 of the next inverter, 12D, to go low.
This signal is fed to transistors QB and Q23 through resistars R29 and D186 respectivaly, turn-
ing them on. This causes the VB {+] voltage to be output at the collector of 6, supplying the
operation voltage {logic circuit voltags: VL] to the elements on the board. The transistor 023
also supplies the VB{+) voltage to the battery-backed-up elerments on the board. Thus, the
board is ready to operate. Fort 42 of the 7508 sub-CPU controls the backup for the auxiliary
battery and can enable or disable conduction through transisior Q20. When port 42 output is
high, the low level at pin 11 of IC 30D breaks down zener diode ZD3, holding Q20 in conduction.
in this way the LCD drive voltage is insured, the message, "CHARGE BATTERY", will be dis-
played whenever the main battery output voltags falls to or below the low valtage limit.
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Fig. 2-6

Note:
High turns power off, and
Low turns power on,
P42: Main — auxiliary battery switching signal
High selects auxiliary battery, and
Low select main battary,
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2.2.2 Charging Circuit

Two 4.8V, rechargeable, Ni-Cd batteries are connected to the MAPLE board. The main battery,
which is housed the bottom case and can be replaced by loosening a single screw, has the larger
capacity of 1100 mAH. Its charging circuit includes an overcharge protaction circuit which pro-
tects the battery from overcharge by automatically discontinuing charge. The auxiliary battary,
which is mounted on the MAPLE board, has a capacity of 30 mAH. A switch is inserted in both
the charging circuit and backup line which can disable the backup by the auxiliary battery.

2.2.2.1 Main Battery Charging Circuit

AC Adaptor
GND
2E R77 Q33 Q30 m
="1] l J2 68

R39 OF o

10K
708

Main battery
L' I

Fig. 2-7 Main Battery Charging Circuit

The charging circuit includes jumper A2 which allows two modes of charging:

Whaen J2 is jumpered ................ No Overcharge Protection Control

Jumpering J2 causes the base of transistor Q9 to ba always tied to ground, helding it in conduc-

tion. This effectively bypasses rasistors R3 and R5, insertad in the charging circuit in series, and

causes the charging current to be supplied to the battery through transistor Q9, current limiting

resistor RY, and reverse-current praventing dicde D4. This setting acuses the battery to be con-

tinually charged as long as the AC adaptor is connected. Bacause of the low current limiting resis-

tance in the mode of operation, the battery is highly liable to overcharge.

WhenJZisopen....................... Shipment Satting

& When J2 is open, the charge current bypassing transistor (39 is controlled by the port 41 out-
put of the 4-bit sub-CPU 7508, This CPU has a clock feature built in and maintains port 41 at
the low level only for the first eight hours after it detects that the AC adaptor is connected, pro-
viding the same charging mode as when the jumper J2 is closed. With part 41 held low, tran-
sistor (233 is cut off, leaving its collector at the high level (The collactor is pulled up to the ac
adaptor output through the resistor R32.}) This maintains transistor Q30 in conduction; the col-
lector is held at the low level, providing the same effect as if jumper J2 were closed.

2-11
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& When eight hours have elapsed after the ac adaptor is connected to the AC line, port 41 of tha
4-bit sub-CPU goes high, cutting off transistor 08, This puts the circuit in the trickle charging
state by inserting the resistors R3 and RE {combined resistance, 41 ohms) in the charging path
in series. The circuit constants are selected in this state so that the battery is substantially not
harmed by overcharge, even if the battery is continually charged.

*Reference
Following is the sub-CPU port operation for power control:
Table 2-2 Sub-CPU Port Opearation

Port |Direction Meanring E:Lfﬁ" Function
POO N Power switch | low Power switch "OFF" interruption{H - L: ~ } }
interruption I High Power switch "ON"" interruption {L. — H: _}
Main battery . Low Inactive
P23 Qut -
| voltage detection High Active ® Supply main battery voltage to A/D
’ converter
; ® Supply operational valtage ta A/
i l converter
- : Low Reset main CPU, slave CPU, etc.
P4 out Reset '
High Inactive
Recharging mode Low Normal recharging maode
control High Trikle recharging mode
I Battery back-up Low Back-up with main battery
Fa2 Qut i =
cantrol High Back-up with auxiliary battery
Low Activa source input of "P40" and "OFF”
PO ; In Reset switch -
' High Inactive
AC adapter (re- Loy Na AC adapter inon recharging condition]
P& In charging opera- : - - . e erem e mreet rmreee et e —
tion} detect High Recharging condition {AC adapter is plugged]
Hecharging mode Low Mormal recharging mode
PE3 Out | for auxitiary bat- |00 o _
High Trikle recharging mode
tery
Low Powar ON
P70 Out Fowr ON
High Power OFF
“QFF” signal for Low Active {Initialize the "4C" "6A")
P?‘ 1 Dut s s e e ] i R e e e e e e o e e e S
gjate array {6A, 4C) High Inactive
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2.2.2.2 Main Battery Charging
In the fallowing text, the functicns of jumper J2 are summarized. Then, the actual main battery
charging operations are described based in Fig. 2-8.
{11 J2 jumper
The J2 jumper provides the following functions:
When closed: Disables the charging control; the battery is always charged as long as the AC
adaptor is connacted.
When aopen:  Enables the charging control; the battery is charged as follows when the AC
adaptor is connected, depending on whether power is on or off:

When power is on: The normal charge continues for the first 11 hours, and

then the trickle charge is used.

When power is off: The normal charge continues for the first eight hours, and

then the trickle charge is used.

* With jumper 2 open and power off, the circuit remains in the trickle charge
mode, after the normal charge, for the first sight hours. However, the circuit
automatically returns te the normal charge mode whenever the battery vol-
tagea falls below 5.

{2) Charging Operations
® Fig. 2-8 is a timing diagram which illustrates the main battery charging operation when the
charga contral is in effect.

FOWER switch setting -—l e I
+r
AC adaptor cannsction 1.0H . 11,0H . L—I 4.0H u
e I o B v
e oo
Fully “Normal charge "' “Mormal chargs | | !
chargedf - - = v v s me e e e e w
Trickle charge U |
Eattory Normal charge
voltage Trickla charge
variation 5 v

| vatagels ® . @ 0 ® 5 ®

Fig. 2-8 Main Battery Charging Operation

MNote: Battery voltages and charging currents;

Voltages:
When fully charged: Approx. 5.4Y
Low voltage: Approx. 4.5 to 4.8V
Charging currents:
Main battery
Moermal chargae: 150 10 200 mA
Trickle charge: 40 mA
Auxiliary battery
Mormal charge: 10 ma
Trickle charge: 1 ma

-
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Fig. 2-8 illustrates the main kattery charging operation from a low voltage. The individual steps of

the aperation (1} through () are explained in detail in the following:

(D) Situation — Low voltage is detected while the computer is used with the AC adaptor cannect-
ed.
The charging control is enable, and the battery is charged during normal computer use for
aperiod of 11 hours. During that time, the battery may not be fully, charged depending an the
particular use of the computer, After 11 hours, the charge made changes to trickle charge in
which the battery is charged at a current of approximataly 40 mA. The figure shows a charg-
ing current of mora than 40 mA, indicating that the battery is being discharged.

(Z) Situation - The battery voltage falls to 5.0V while the computer is used.
Since the AC adaptor remains connected, the charge mode is switched back from trickle to
normal charge. Sub-CPL 7508 always monitors the battery voltage using an A/D converter
and, whenever it detects that the voltage has fallen to 5.0V or below, it automatically switches
the mode through port 41, The circuit restores the same charging operation as () above. The
almost linear changes during the normal and trickle charges indicate that the charge and dis-
charge currents ramain almost constant during these durations.

(3) Situation — After the AC adapter is disconnected, the computer is used for a while, and then

power is turned off,

While the computer is used, the battery power decreases depending on how it is used. After
power off, the battery power decresases for backing up the internal circuits.

&) Situation = The AC adaptor is connected while the power rernains off.
The eight-hour normal charge starts when the AC adaptor is connected. However, it is inter-
rupted four hours after when the adaptor is disconnected. The battery is charged at the nor-
mal charge current during this interval regardiess of the battery power.

(8 Situation — The normal charge is interrupted by replacing the adaptor connection to ancther

AC line outlet.

(8} Situation - The adaptor is reconnected and the normal charge is resumed,

The eight-hour normal charge starts again when the AC adaptor is reconnected,

MNote 1: The main battery charging is contralled by detecting connection of the AC adaptor, re-
gardless of the current resmidual battery power ot the past charging operations, The 8- or
11-hour normal chargs staris depending on whethar power has been turned on or off
when the adaptor is connected.

MNote 2: The battery may not be fully charged even though the adaptor is left cannected for a long
period of time. It is highly likely that the battery will ramain below the full charge, espe-
cially when high powsr consuming opsrations are being performed while the battery
charge is in process.

When charging control is disabled

When tha charging contral feature is disabled, the battery is charged at the narmal charge current
as long as the AC adaptor is connectad. Leaving the adaptor connected for & long time (over-
charging the battery} may affect the life of the battery,
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2.22.3 Auxiliary Battery Charging Circuit
As shown in Fig. 2-9, this circuit allows the
user to select, via switch 5W3, whether or
not to enakle charging and discharging (i.e.,
backup by the auxiliary battery). (W3 is nor-
matly jurnpersd.)

When SW3 is jumperad, the battery is
charged by one of the following three modes:
® When the AC adaptor is connacted;
{1) The auxiliary battery is charged from
VCH through R18.
{2) The auxiliary battery is charged from
VCH through 013,

® When the computar is turned on:

{3} The auxiliary battery is charged from
the LCD power supply.

& Mode {1} is a trickle llow current} charge,
which is enabled when the main battery
voltage is 5.0V or below,

® Mode (2] is a normal charge which is ena-
bled after low battery voltage {VB) condi-
tion is detected. When low voliage is de-
tected, PE3 of the sub-CPU 7508 is held
low for 8.0 hours, forcing the normal (high
current) charge.

The low level at PE3 causas a patential dif-

DR3.2MB
D7

4T
RTT

Auxiliary

battery J oW
AN D0 \

-AAE
1208

I

[from AC adaptor]

Main
Lattery

éﬁ-||||||||-c:

o B

0 LCD power supply

Fig. 2-9 Auxiliary Battery Charging Circuit

ference of approximately 6V (VCH voltage), which is AC adapter voltage, to appear across zener
diode ZD7, breaking it down {ZD7 is a 3.3V zener diode). This lowsrs the base veltage of tran-
sistar Q13 below the collactor voltage, putting the transistor in conduction, and providing the
normal charging path from the VYCH line through Q13, D12, and R2.
® Mode (3) constantly maintains the auxiliary battery in a fully charged state for smargency (the
backup operaticn from the auxiliary voltage when low voltage is detected). Thus, the battery is
continuously charged as long as the LCD power supply is available {whenever power is on) re-
gardless of whether the ac adaptor is connected or not. See 2.2.5.2, LCD Voltage Regulater for

details,

2.2.2.4 Charging Timing Detsction

The sub-CPU pragram is designed to control auxiliary battery charging from the AC adaptor using
the built-in clock. Connection of the AC adaptor. Port 61 of the sub-CPU goes high whenever the

AC adaptor is connectsd and the main battery is being charged. Since port 61 is connected to the

anode of the diode D4 in the charging circuit through the resistor R17, the presence of the VCH

voltage can be detected.
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2.2.2.5 Protection Against Charging Voltage Supply Failure
An overvoltage detection circuit and a reverse-current blocking circuit are pravided in order to
protect the batteries and their charging circuits when any abnormal voltage accurs on the cutput
of the ac adaptor; i.e., the charging voltage. The opsrations of the circuits are described in the fol-
lowing:
{1} Protection against low voltage
The dicde inserted in the charging circuit in series prevents reverse current if the charging vol-
tage falls below the battery voliage.
{2} Protection against overvoitage
If the valtage at the cathode of the zener diode (VCH) rises to +7.56Y or above, the zener diods
breaks down, and protect the cvervaltage condition for VB+ line.

RS 82

WCH O
R1T 1K

R} &2
a9
I W o To port 61 of
Charge mode contral ”rm_f 4-bit sub CPU /508
R4 40K

Fig. 2-10 Battery Protection Circuit
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223 Low Voltaga Detection
The 4-bit sub-CPU always monitors the battery veltage through an AD converter {xPD7001}

When the battery voltage falls to +4.7V or below, the main battery is switched to the auxiliary bat-
tery.

T

2.2.3.1 Battery Voltage Detection Circuit

This circuit monitors the main battery voltage output through fuse F1 as follows:

# The built-in program of the 4-bit sub-CPL) 7508 holds port 23 pin ) high. This causes IC 12D
to hold its pin 11 low, putting transistors 024 and 032 in conduction. (024 feeds the battary
voltage (VB to pin 16 of IC 1D (power terminal pin) to enable the AD converter 4PD7001. Q32
feeds VB to the voltage divider fresisters RB9 and R&7). The divided valtage across RB7 is fed
to the AN 1 channel input of the AD converter which converts the input voltage to a 6-bit digi-
tal value rapresanting a voltage value from OV to 2.0V in 8 minimum increment of approximate-
Iy 32 mV. Whean the digital value falls to D9H {approx. 1.7V} or below, the sub-CPU detects a
low valtage condition.

VB O— 0 g ANy 5 11 AN
1T BK £E1DK ca3

RS7 PD7001
R105 .,_-I- H 10}

™+
16 lvbg -

F508 (2E) VB

Fig. 2-11 Battery Voltage Detection Circuit
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The voltage supplied to the voltage divider circuit may be considersd to be the same as the VB
voltage. The current flowing through @32 is so small that the voitage drop across the transis-
tor is negligible. Thus, the divided voltage fed 1o the AD converter can be represented by the
following expression:

Vour— VB[V)-R57 _ VB-10000
oT=REY+R57 =27800

The analog output {divider output) voltage equivalent to the digital value of D9H is given by mul-
tiplying the voltage represented by the least significant bit {(SLB) {32 mV] by 217 {DSH). D9H is
equivalent to a voltage of approximately 1.7V at the input terminal AN1, as shown below.

E=,85x217 = 1.695 (V)

where 256 voltags represented by LSB.
The VB voltage which causes the divided voltage to be detected to be a low voltage is approxi-
mately 4.7V as given by the following expression:

VB = PBERERRTL, 2k 17mmn 471 (V)

Note: The above expressions do not take into account any errors such as the divider resistance
arrors, etc., and they actually include a total error factor of = 01V,

The abave iow voltage detection is performed regardless of whether power is on or off. After
the after low voltage is detected, port 23 of the sub-CPU {pin 5} is back low to prevent further

battery pawer consumption. While power is off, the voltage is monitored evary 10 seconds.

2.2.3.2 Voltage Sampling During Power Off

1. 12D, pin 11
1D power supply control [T
2. 1D, pin % LAY 5v 1ms
S0 (Serial Qutput)
3. 2E.pin3
10 CS control 6

] 1

=R

Fig. 2-12

The output at pin 11 of the IC 12D is controlled at port 23 of the 7508 {2E) sub-CPU. While
power ia off, it is held low for 8 ms every 10 seconds to power the IC xPD7001 (1D). Approxi-
mataly 4 ms after the power supply to the IC, the cS signal is input to it for channel salaction.
{Once a channsl is selected, the digital data of that channel is cutput to 1D, pin 5.
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2.2.3.3 Circuit Operation Aftar Low Voltage Detection
The 4-bit sub-CPU raises its part 42 {pin 37} high and controls the battery switching from main to
auxiliary battery power as follows:

When power is on

@ Since part 70 (POW GN) of the sub-CPU is low when power is on, the output at pin 4 of IC 3E is
inverted high, holding pin 10 of the IC 3D low as invartad by the IC. The resistor R98 (100
kohms) and the zener diode ZD8 {4V] are connected in series across this pin and the anode of
the guxiliary battery.

Mormally, the auxiliary battery is fully charged, since it is always charged in the trickle charge
mode, end has an output voltage of 4V or above, Thus, the zener diode intermitiently breaks
down. This in turn causes the transistors 15 and Q3 to alternate conduction and cut-off. This
cperaticn intarmittently continuas until the avxiliary batteary voltage reaches 4V {discharge final
voltage). When (3 starts conduction after the discharge final voltage is reached, a current
flows from the auxiliary battery, which is cennected to tha emittar of 03, to tha collactor; i.e, to
the VB ling, supplementing its power which is being supplied from the main battery. This oper-
ation ensures that the computer oparation, such as microcassatte rewind, etc., which is in pro-
grass when low voltage is detectad, is normally completed.

® The high cutput from port 42 of the sub-CPU is also fed to the base of transistor Q20 to enable
the backup voltage supply to the VB+ line from the auxiliary battery. The backup veltage supply
ansures that the computer wiill continue to operate until an opearation tarmination sequence is
axecuted and the low voltage condition is detected. Subsequently, the "CHARGE BATTERY"
message is displayed on the LCD panet.

When power is off

@ When power is off. the high level of port 70 of the sub-CPU [POW ON} holds the output at pin 4
of tha IC 3E low, disabling the AND logic consisting of pins 8, 9, and 10 of the IC 3D and hold-
ing the cutput at pin 10 high. This disables the power supply from the auxiliary battery to the
VB line. However, the power supply to tha backup line through the transistor Q23 is enabled.
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2.2.4 Backup Circuit
- The follewing elements are backed up by the battery voltage (VB) while power is off in order to
protect data in the RAMs and maintain a clock features, atc.
Table 2-3 Battery Protected Component

Location I! Element name Function

:E : :E RAM Main RAM {dynamic)
H‘: hhhhhh VHAM ...................... . TV i
2E -------------------- * 4b|t sub-CPU Power control, keyboard scanning

3D Gate o Hg;ckup lina controf
q3E Gate Power-on si;;;]“;;te
4CEA Gate array Interrupt and clock contral, etc.

*D B-bit AD convartsr Battery voltage detection and temperature change detec-

tion {for RAM refresh rate determination}, etc.

* The operating voltage is supplied for 8 ms every 10 seconds.
- The backup circuit s
shown in Fig. 2-13. As
can ba seen, the circuit is
normally backed up from
the VR line via the transis-
tor (23, regardless of
whether the computer is
operating or not. M s
backed up from the auxi-
liary battery when low
voltage is detectad.
For details of the circuit
cperations, refer to the
descriptions on the power
on/off circuit.

3 Backup line

H#li'l

70508
P42

Ve

7508
PFO
Fig. 2-13 Backup Circuit

2-20
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2.2.5 DC Voltage Regulators

The MAPLE board is powered by the main or auxiliary +5V Ni-Cd battery. For circuits such as an
I7/0 control section which requiras different aperating voltages and any special section which re-
quires a larger current, howevar, voltage regulators are used to convert the battery voltage to the
reguired voltages and prevent the circuit operation from being affected from a voltage drop due to
use of large amount of current. The internally used voltage regulators are summarized below:

{1) +5V regulator

Furposa: ROM capsule power source,
Control: £nabled when the ROM capsule is reread.
Qutput vaoltages: +5v
{2) LCD drive sourca regulator
Furpose: LCD drive power source.
Control; Always enabled.
Output voltage: =18V {The LCD is actually driven by a voltage of 20V obtainad using

tha potential difference from the +5V supply )
{3] RS-232C level source regulator

Purposa: Sources for the RS-232C levals of = 8V,
Control: Enabled anly when the RS-232C or serial interface is operated.
Output voltage: + BV

The individual regulators are detailed in the following:

2.2.5.1 +5V Ragulator
This regulator supplies power to the ROM capsule. When accessed, the ROM generatas such a
iarge transient current that, if it were directly powered by the battery, a momentary low voltage
condition would occur due to a voltage drop along the powsr line, preciuding normal operation.
To prevent this, the regulator is provided as a power buffer. The circuit operation is detailed as
follows [Refer to Fig. 2-14): SWPR By
@ The SWPR signal is low whan power is off * %}m

and is inverted high at pin 10 of the IC “"‘;5

12D. This signal maintains transistor Q28 Oscillator

in conduction, holding the collector low. vircuit

Thus, the switching signal fed from pin 2

of IC 14D does not appear at the lower ter-

minal of the capacitor C28 {collactar of

Q28) and the transistor Q19 is cut off,

generating no cutput voltage. ue
& When power is off, transistor Q28 is cut

off by the high level of the SWPR signal,

and a cleck signal of approximatsly 35 kHz

is fed to pin 14 of IC 24D, This causes a

pulse signal at the collactor of the transis-

.}

. Conatant-voltage
circuit

H
L.t}
-1

_DeC-De
converter

tor 019, which repeats, switching transis- 35 kHz clock  —
tar Q5 on and off.
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The collestar of Q5 is connected to the VB ling (+5Y) through inductance L1 and the amitter is
grounded. When the transistor repeats switching on and off, therefore, a voltage as shown in
Fig. 2-15 appears at the collector. This voitage is filtered by the electrolytic capacitor, C3,
through the diede D1 to a voltage that exceeds VB. This results in a potential difference across
the emitter, and base of the transistar 84, which causes the transistor to conduct, outputting a
DC voltags of approximately 7V at its collactor.

Barause this output is connacted to the constant-voltage circuit, consisting of the resistors R13
and R2%, and the zener digde ZD5, the actual ocutput voltage is fixed at +5V by the bY break-
down voltage of the zener diode. When the 4 output voltage rises above +5Y, ZD5 breaks
down at +5VY, putting transistor Q22 in conduction, which forces the switching signal 1o ground
level. The output voltage is always maintained at +5V by disabling the switching of Q5. Varia-
tion of toad is handled by the relatively large capacitance of capaciter C8 (220 uF), connectad
at the collector of Q4.

Clock 36 kH2 | || | |
Switching puise I
at 140, pin 14
Q5 emitter -
By
4 collector v
(bafore filtered)
G Zener breakdown

Fig. 2-15 +5V Regulator Voltages
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Majocr actual voltage wavaforms are shown below.

{1) Top - Test point: IC 14D, pin 14 1 e e/ '—l
{2] Ceanter - Tast point: IC 14D, pin 15 ! 2v By 205 L
{3) Bottorn — Test point: Diode D1, cathode ; ;
G ; . o~ - . :
[ J—
G . S
1" En
Fig. 2-16 Major Voltage Waveforms In 46V
Regulator Circuit
Details of the above waveforms are enlarged below for clarity.

Valtage gircuit- — - - -

Fig. 2-17 Major Valtage Waveforms Enlarged

Though it looks as if Q5 continued to oscillate due to false images in the above photograph, it ac-
tuglly switches once almost every several switching clock pulses. This ratio varies depending on
load.
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2252 LCD Drive Source Regulator

Two voltage supplies are required 1o drive the LCD display;

+5VY is required for the logic circuit, and 20V is required for the X-Y drivers. A total potential dif-
ference of 20V is obtained by subtracting the -15V output voltage of this regulater from the +5V
of the logic circuit power supply. Fig. 2-18 shows the regutator circuit.

Circuit Operation

The oscillator circuit generates a clock of ap- v
proximately 35 kHz when the POWER switch is Oscillatar circuit —nd 88K £
turned on. This clock is fed to pin 7 of the IC Constant-valtage 14:
14D through RE5, C27, and R64. The inverted circuit .
output &t pin B is input to the base of the tran- J‘ #3540
sistor 029 through R20, switching it on and oy i’?f *
off. ;T i | Bl M G A
The emitter of Q29 is connacted to the 45V lo- Py L o
gic circuit power supply and the collsctar is T | 5 s
connected to greund through inductance L3. 53540 | |[22e-
As the transistor is switched on and off by the aza ¥

clock signal, a voltage, as shown in Fig. 2-20G,

which is the countar electramotive force across it _ "S:';Eiﬂr
L3, appears at the collector of Q2% While the ;:, m:. ;_
collector voltage swings negative, a current 1'“ “ My
flows in through dipde D8, generating a nega- LCO regulator 3 e Sl

tive voltage at the negative side of capacitor °';t:'::;°:::2i-\j;: o arse¥t |

Ct7. This output is used as the LCD drive suLput [Foa

source voltage. It is also fed to the constant Return voltage =

voltage circuit which connacts the LCD drive GND

voltage to the +5V logic circuit line through the

resistor R147 and the zensr diode ZD20. The Fig. 2-18 LCD Drive Source Regulator
zener diode has a breakdown voltage of 20V, Circuit

Thus, when tha output voltags rises to -1BV or

above, the zener diode breaks down, raising the base of the transistor 34 to the high level of
+BY. This puts the transistor in coenduction and its collector is driven negative, disabling the clock
signal to 29, This stops switching of Q29 and theraby lowers tha output voltage. This state is
maintained until the zener breakdown comas to an end. At that time, 022 switches again. The
circuit repeats this operation to produce a stable voltage of 15V,

The signal generated at the collector of Q29 is fed to the diode D14 through the capacitor £35.
The nagative componeant of the signal is ramoved by a current supply from ground through diode
D14, while the positive voltage is fed back to the auxiliary battery through D14,
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The diode, inserted across the signal line and ground, clamps the signal to the ground level, eli-

minating the negative component. While the positive camponent is fed back to the auxiliary bat-
tary via the other diade 14,

R&
C 4 | o ZDBe R4B
FTo & [
Sub CPU

B
7508 {_4
P42

Return woltage
from LCD o
regulator

e

Suxdiary battery

2019 RBB

Ve
RZZ 4WB 20X

Fig. 2-19 Feedback Circuit
Fig. 2-19 is the feedback circuit redrawn for clarification. This circuit provides the charging path

to the auxiliary battery while power is on.

Powar off
FEO8 PO

"o,
(Fower cantrol)

7o(a P42

{Mainsauxiliary
hattery switching)
Feedback voltage

foner e ANNNNNNANNANNANNNANNNNN

obsarverd

e M13IN battery —a-f

Auxiliary battery change

¥

Fig. 2-20 Major Voltages of LCD Drive Power Regulator Circuit

2-25




Fig. 2-21 is a photegraph of the majar voltage
wavafarms.

{Topl Measured at IC 14D, pin 7
{Canter) Mseasurad at 1C 140, pin 6
{Bottom) Maasured at diode, anode

REV.-A

By 10V M0YS

Fig. 2-21 Major Voltage Waveforms of LCD
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L 3

The detailed voltage waveform at the anode of DB, shown below, illustrates an oscillation
which accurs during charge/discharge from/to the inductance L3.

B Charge o

Fig. 2-22 Datails of L3 Discharge and Charga Cycle

2.2.5.3 RS-232C Regulator

This ragulator is also a DC-DC converter, which is enabled only whan tha RS-232C or the serial
interface is usad. The circuit includes a control feature which prevents itz output valtage
from being used for data transmission during a certain period of the rising time until the voltage iy
sufficiently stable to be used for the RS-232C levels. IC 4C perfarms this contral function.

L

Circuit Oparation

IC 4C initially outputs a high signai at pin 26 {(SWRS) and a low signal at pin 27 {INHRS).
The SWAS signal is inverted hy IC 12D and fed to the base of the transistor Q8, turning it on.
This causes the battery voltage (VB. +5V] to be output at the collectar of the transistor. The
INHRS signal is inverted high by 120 and then input to the base transistor Q18, cutting the
transistor off. Q17 is also cut off, leaving the transmission line {TXDj floating.

A pulse signal of approximately 35 kHz, generated by a CR oscillater circuit, is supplied to pin 9
of IC 140 through R4%5, €29, and R46. The inverted output is fed to the base of transis-
tor Q31, switching it on and off. This causes transistor Q17 to also start switching, thus re-
peating a discharge/charge from or to the inductance L2. This discharge and charge voltage is
half-wave rectified by the diode D2, and the positive output voltage is filtered by capacitor
13 to produce a DC voltage of +8Y. -8V is generated at the negative pole of capacitor
14 by the nagative component charge to capacitor C15 and a negative vaoltage swing at
the anode of diode D3 due 1o the charge.

Fig. 2-23 shows the timing relationship among the voltages discussed abave.
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SWHS --"f!'-]

switching puise | 1] TMLMLMLTLALTLILALALALALLTLUUTLL
(4545 Hz) '
+h

07 collector =

+8 ——/ ¥
RN yan

Fig. 2-23 R$-232C Power Regulator Circuit Operation Timing Diagram

The INHAS signal controls the pull-up cperation {-8Y) for the TXD line. It prevents irregular out-
put voltages from reaching the TXD line. After power is turned on, if the SWRS signal has been
activated, the INHRS signal is maintained low for approximately 130 ms, praventing the TXD
signal line from being pulled up to unstable voltages. After power is turned off, the INHRS sig-

nal is again maintained low for approximately 100 ms in arder to prevent a pull-up to unstable
voltages.

® Voltage Stabilizer Circuit

The switching of transistor Q31 is controlled by a feedback from the -8V cutput of this DC-DC
converter to the switching circuit to generate a constant cutput voltage.

When the -8V ling voltage is lower, no potential differenca is generated across the base
{ground) and emitter of the transistar Q21; it is maintained in the off state because the zener
diode ZD2 doas nat break down, and the switching circuit is not affected. When valtage rises
te 7V or above, however, ZD2 breaks down at its zenar voltage, generating a potential differ-
ance across the base and gimitter of 21, turning it on. In this state, the collector is held at a
negative level regardless of the switching pulse. Transistor Q31 is cut off and stops switching,
lowering the output potantial. This causes the breakdown of ZD2 and altows the switching to
be resumed. The sequence of these circuit operations is repeated to provide two stable voltage
levels of £ 8Y.

The R5-232C power regulator switching signal is shown in Fig. 2-24,
{1) Top: Original clock signal — Measured at IC

14D, pin 11, e ————
{2] Bottom: Input to RS - Measured at IC 14D,
gin 7 » t0us
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2.3 CPU Qperations

Control of memeory, 1/0, and varicus other functions is distributed among the three COMS CPUs
on the MAPLE board.
{1} Main CPU (Z80).._2.45 MH2

The main CPU provides cverall control of circuit operations using the external 32 kB ROM
{2A). Its major control functions are:

® Expand intarface (CN8} control

® R5-232C intarface operation control via 8 serial controller

® 64 kB dynamic RAM read/write and refresh operation control via a gate array {GAH40D)

® RS5-232C interface control via a serial controller (82051}

® R5-232C clock supply via a baud rate generatar (GAH40M)

{2) Sub-CPU {7508}....200 kHz

i3

e

The sub-CPU provides the following circuit aperation control functicns independent of the
main CPU using the internal 4 kB masked ROM:

® Command exchange with the main CPU via a gate array (GAH40M])

® Power on/off control

® Change mode {nermal or trickle) control

® Keyboard data entry check

® DIP switch satting read

& A-D convarter enabling/disabling cantrol

Slave CPU (B303)...614 kHz

The 6303 provides the following control functions independent of the main CPU, using the in-
ternal 4 kB masked ROM:

® Command exchange with the main CPU via the LCD controlier {SED1320)

® Microcassetts cantrol via a gate array (GAH405)

® High speed serial interface control

® Speaker output control

® LCD display controt via the LCD contraller {SED1320)

& ROM capsule read control via a gate array {3AH408S5)

2-29
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2.3.1 Handshaking Between Main CPU and Sub-CPUs
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The three CPlUs operate using a ciock supplied from a gate array (GAH40D}, which has a built-in
freguency divider circuit. Data and commands are exchanged between the main CPU and the two

sub-CPUs as follow:

A

Main CPU
(£80) Parallel tranafer

Gata
array

L

K
\
/ GAH4OM

. ]

Serial transfar >Sub-CPU 7508

-

3.8
TE
7 N
oS |
LCD controller | Gate array
SED13Z0 GAHA0D pE——

Parallel
transfer

Slave CPU 6303

Drata exchange batween Z80 and 6303: Handshaking ia accomplished via the LCD controllar,
Drata exchangs batwesn 280 and 7H08: Handshaking is accomplished via tha gate array GAHS0M,

Fig. 2-25 Data/Command Exchangs Betwaan Main CPU and Sub-CPUs

2.3.1.1 Data/Command Exchange Between Main CPU and Sub-CPU 7508 via GAH40M

Commands are transferred in parallell betwesn the main CPU and gate array and serially betwsen
the gate array and sub-CPLU 7508. Handshaking among the CPUs is performed via the read/write
control an the serial/parailel conversion register in the gate array. Fig. 2-26 illustrates this control.

£-80
-

Main CPU Gate array {(GAH40M| Sub CPU
N T s + 7508
B-bat data bus / 510
R &K 50 ﬂ““EL
*‘ 14 4
Hp @ pad
——{x G ] F=
I/} ragiztor Py
L1
| ER. N
| 80 K |
o8 w cs
C LA
70N
—E
%0
I

Fig. 2-26 Main CPU and 7508 Handshaking Control
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Handshaking is accomplished using a flipflop (FF) within the gate array. The FF signals, when it is
set, that the main CPL) may access the serial I/O (510} register in the gate array; the sub-CPU is is-
sued an interrupt, when it is reset. that a command has been written to the SO from the main
CPU, and is available for access by the sub-CPU.

® Cperation sequence between main CPU and gate array.
1. Main CPU reads the I/O address 05H (status register} and checks the state of bit 2 {the FF).
The bit indicates, when it is on, that the main CPU may access S10.
2. Main CPU reads or writes SIQ {1/0 address C6H}.
3. Main CPL) writes bit 1 of the command register |{/Q address 01H) and sats FF.

#® Operation sequence between the sub-CPU and gate array .
1. Sub-CPU waits until its port 22 goss high ithis occurs when FF is reset by the main CPU), in-
dicating that main CPU has starsd a command in SIC.
2. 3ub-CPU issues the shift clock {SCK) and reads in the command from SI10 ana bit at 2 time
and performs the specified processing.
3. Sub-CPU activates its port 22 to set the FF-setting. The FF infarms the main CPU that the
command has been received and the S|0 is now available for access by the main CPU.

® Fig. 2-27 illustrates the interfacing operation between the main CFU and sub-CPU 7508 via the

gate array.
iR} W R oiw) R W (R} W
ZR0 data bus H H H.E H
Cammand Data Cata Cormmand Data

BIC FF ragatting pulse rl I_I I_I rl
¥ v { v

510 ready e

ZEE 1 1

7508 daeta b )
ata hus Command Dataiil DataILI Command Data

Ready {7508}

Fig. 2-27 Main CPU and Sub-CPU Intarfacing Signal Timing
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As can be lsarned from the figure, the handshake is accomplished via the SKJ READY signal as
follows:
{ When SI0 READY is set : 280 - = GAHA0M
When SI0 READY is reset : 7508 «~ +GAH40M

The SI0 READY signal is set and resst by tha following signals:
S10 READY is raset when READY FF is resat by bit 0 of Z80 1/0 address O1.
S10 READY is set by 7508 port 22,

® The S0 READY signal is set and reset either by & command (data) or interrupt. Tha operations
ara illustrated by Fig. 2-28

Command {data) Imterrupt

510 READY

S0 READY

Write command Read status and
and reset S0 FF, reset SI0 FF.
— -~
ig thers any
énmr? SI0 READY

Termination . Read status.
M
SIC READY
Al
y Keyboard p
N
Writa or raad
command.
Check stat_us Entar data from
1o determing keryboard.
intarrupt type).
|
Resat SIC FF. :
1
|
I

Fig. 2-28 Main CPU and Sub-CPU Interfacing Operations
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{Serial Data/Command Transfer)
Data such as A-D conversion data which are exchanged between the following companants ars
serially transferrad:
(1) Betwean sub-CPU 7508 (2E) and A-D converter 7001 (1D}
® ANO channel selection and temperature data transfer
® AN1 channel selecticn and hattery voltage data transfer
® ANZ channel selecticn and external analag input data transfer
® AN3 channel selection and barcode data transfer

{2} Between sub-CPU 7508 {2E) and gate array GAH40M {4C)
& Channel selecticns listad in (1) above and data transfer
® Keyboard and DIP switch data transfer
Fig. 2-23 shows the transfer paths of the above serial data.

G SeK 7508
AHAOM
. S0 (2E)
Main CPU & it parallsl SCK |et » 8l
Z-B0 transfar <1 b <
44
o o) . S0
s 7001
(10}
Sl SERIALIN — r
$0: SERIAL OUT # ? 3
 SHI K
SCK: SHIET CLOC NI

Analog channals

Fig. 2-29 Serial Data Transtfer

The operations listed in (1) and (2) above are controlled by the appropriate commands of the main
CPU and the sub-CPLU 7508. The operation sequence executad when the main CPU reads data
from the A-D converter 7001 is shown below.

(1} Main CPU reads 1/0 address 05 and examines whethar bit is on {high) — examines whether a
analog data read command may be issuad by checking the state of the handshaking FF in the
gate array GAH40M (bit G of /0 address 08). If the previcus command has been processed,
bit 0 is en, indicating that the command may be issued {as signalled by RDY SI0).

{2] Main CPL) writes the 1-byte command at |70 address 06 (SIOR resistor) — stores the command
in the SI0R register in the gata array GAH40M.

{3} Main CPU writes bit 1 of 1/0 address 01" — this causes an intarrupt to sub-CPU which informs
it that the command has been stored in the SIOR ragister (RDY 510 is resat).

{4) Sub-CPL issues eight shift clock (SCK} pulses to gate array and reads in the 8-bit command
from the SIKIR register.

{5) According tc the received command, sub-CPU activates (lowers) tha CS signal to the A-D con-
verter to select it and then issues the channel selection data in synchronization with the shift
clock.
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{6) Sub-CPU deactivates {raises}) the C5 signal to allow the A-D converter to perform the specified
A-D conversion, Then, the sub-CPU lowers the CS signal again and reads in the converted data
by issuing eight read shift clock pulses.

{7} Sub-CPU sends the A-D convertad data, in synchronizaticn with the shift clock pulses, 1o the
SI0R register in the gate array GAH40M.

{8) Main CPU reads |/0 address 06 to read in the 1-byte data.

2.3.1.2 Data/Command Exchange between Main CPU and Sub-CPU 6303 via SED1320
Data/Commands are transferred in an B-bit paraile! format betwsen 80, the main CPU, and the
sub-CPU 6303 via two registers in the gate array SED1320. Fig. 2-30 illustrates the control flow.

TTz-e0) | (6303)
< > PDOR < >
. Write signal
OFH Read signal t 26H: Data, o
27H: Command
/l___..-.-.-.—.
3 PR .
Data; DEH Write signal 1‘ * Read signal
ChMO: OFH
Status registars
T [ T
Read signal Read signal
GEH ¢ o ol 2BH

Fig. 2-30 Control Flow for Data/Command Transfer between Z80 and 6303

2-34




REV.-A

Handshaking between the ZBC and 6303 is performed via the two status registers in SED1320
which are respectively assigned to the CPUs. Each of the registers has input Buffer Full {|BF}, Out-
put Buffer Full {IBF), and Flag {Fl) bits as shown in Fig. 2-31. Data outputs (write) and inputs {read)

are controlled by the state of these status bits. The handshaking between the two CPUs is ex-
plained below.

280 SED 1320 6303
.- " »
Status registers
F4 > F4
sfm—— e
OOOEH: Read o B 1BF -1 1BF |r
OOOEH, \Write —g gf e —— _r_,..---""l'ﬂ"'--h_‘_ R —————— ¢
Q0arH q_OBF | “lLLoBF &
L, ERE
4
...... '

Fig. 2-31 Handshaking Between Z80 and 6303
The status registers are accessed from both Z80 and are 6303 and used as follows:

Qutput

When either the ZB0 or 6303 outputs 1-byte data, the OBF bit of one status register and the IBF
bit of the other status register are set. This informs the ather CPLU that the 1-byte data has been
stored in the gate array SEB 1320, ready to be read.

Input

When the CPU reads the data from SED1320, the IBF bit of its status registar and the QBF bit of

the other register are reset after the data is read in. These input and output operations are
asynchronous,
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2.3.1.3 Memory Space
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There is a memaory space an the MAPLE board which includes the following RAMs and ROMs:

Slave CPU 6303

4 kB mask ROM: FOGOH-FFFFH
Internal ARAM: 80H-FFH

/0 ragister: DOH-28H

T

LCD V-RAM (G kB)
8000H - 97FFH

Main CPU Z80
IPL RO
'y QQ0H - FFFFH
D-RAM
0000H -~ FFFFH
'y SI0g2C5H1
10 0CH, 0DH
Option unit |—— &
ROM
* Baud rate generator
GAH40M  00H ~ OFH
SER 132D
/O OEH, OFH
4-bit CPL 7508
4 kB mask ROM
BEE-bit memory
Sub 1/Q control I
GAH405
ROM capsule ROM capsule
{Max, 32 kB} (Max. 32 kB)

Fig. 2-32 Memory Space
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2.3.2 Operations of Main CPU (70008)
The Main CPU Z80 operates using control praograms contained in the 32kB ROM (2A) to control
the slave CPU 6303, sub-CPU 7508, gate arrays, B-RAM, and serial controller 82C51, etc. The
slave and sub-CPUs are controlled via the handshaking gate arrays.
These control operations are accomplished using the |/O addresses listed in table 2-4.

Table 2-4 1/0 Address

I/0 adress Hezggéite Circuit cumpunent Functiun
0000 R GAH4DM Input Capture regmtar iL} cummand trlgger
W GAH40OM Cuntrol reglster
0001 R GAH40M Input Capture reglster IH] commangd trlggar
W GAH40M Cnrnmand reglster
0002 R GAH4{JM Input L‘.anture reglster{L] barcode trigoer
W GAH40M C-::lntrul register
0003 A GAH4DM Input Capture r&glster {HI barcude trlgger
R GAH40M Interrupt Status reglstar
9004 xxxxxxx . -
W GAH4DM Interrupt Enable reglster
Q005 . R GAH4DM Status register
R GAH4DM Serlal IKD reglster
UDOB ..... — " e
W Serlal /O registar
Q007
¢ Unused
w8998 e
000C W BZCEI Command
QcaD R/W 82C5 1 Data
OCQOE R SED 1320 Status
' R SED 1320 Data
Q00F foemeem s mernt ot snteneennes et e e e
W Cummand raglster
0010
i Unused
QOFF
2.3.2.1 Reset

Three negative going swings of the clock signal supplied at the RS terminal cause the internal ini-
tialization of the line CPU 70008, which then waits for the resst condition 1o ba ramaved. When
the reset signal is discontinued, the CPU begins executing its program from address QO00H (the
start address of the ROM iocated at 2A). The internal initialization sequence occurs as follows:

® Rasetting the Program Counter (PC) to 0Q00H

@& Resetting the Intarrupt Enable flipflop (IFF} to O

@ Resetting the Index register {1} and the memory Refresh registsr (R) to 00
#® Resetting the interrupt mode to 0

@ Forcing all address/data bus lines in the high impedancs state

@ Diactivating all control signals
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2.3.2.2 Memory Bank Switching
The main CPU controls memory using 18 address limes, making it capable accessing a memary
space of 64k bytes from address 0000 to FFFF. However, the CPU memory space includes a 32%
byte ROM and an option unit ROM, in additicn to the 64k byte dynamic RAM. To allow the CPU 1o
access this entire memaory space which is greater than B4k bytes, bank switching signals are

used.

REV.-A

Note: When a RAM disk is used as option unit, ne mamory back switching is made but the main
CPU controls tha external RAM as an 1/0 port.

vlain CPL

Addrass bus

Qption unit

Vi

32KB
IPL ROM

84KB

|
I
|
|
|
D-RAM 1|
|
|
b
I
1

LT

Y

QOPTION
RO

Data bus

Fig. 2-32 Memaory Configuration

The entire mernory space is divided into the four banks {listed in Table 2.5]), which are se-
lected by a combination of the BANK 0 and BK 2 signals shown in Fig. 2-32.
Table 2-5 Memory Bank Selection

~— BK2
& T
44,‘1__

Addrass °

1 1 O O

0 1 Q 1
D-RAM O-RAM OFTION OPTION
{H) {H} ROM (H} ROM {H)
IPL ROM ]' D-RAM IPL ROM OPTION
‘ (L ROM (L)

As shown in Fig. 2-33, two band control signals, BANK O and BK 2, are ussd, both are fad to the
gate array GAH40D. Because BK 2 is pulled up on the MAPLE beard, only ths left two D-RAMs
and |[FL. ROM are addressed when no option unit {with ROM) is available.
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2323 Interrupt

Thare are only two external interrupt signals to the main CPU; INTR and BURQ. The NM) signal is

not used. The main CPL) interrupts are discussed in the following.

1. INTR interrupts
The INTR interrupts includa the interrupts INTC through INT5S from the sub-CPU 7508, the ser-
ial controller 82051, the R5-232C interface, the gate array GAH40M, and the aption unit.
These interrupts multiplexed by GAH40M and fed to the main CPL as single interrupt reguest
via the gate array GAH40D (Fig. 2-34).

Mair GAHA0D GAHA0D
cpPu 1GA) (&C}
a4

5-INT Sub-CPU 7508
INT 3
INT &
INT O

INT 1_ ------ e G [RS-232C intarface)
INTE |y
INT & — INT EX {option unit)

S5-INT ———]

R FINT RXRDY (510 82C5H2)

Fig. 2-34 INTR Interrupt Request Routing

The two interrupt requests of INT3 {Input Capture flag) and INT4 {Overflow flag) are generated
within GAH40M. All six interrupts are controlled in GAH40M from the main CPU by the corre-
sponding interrupt contro! bits at 1/0 address 0004 histed in Table 2-8

Table 2-6 Intarrupt Control Bits

I
vt | e | | | s |
]  Unused — 3 eranen . —
° Unused — T2 ER 2 IRS-232C) “Fa
b IERE !UDti;:l“l:;it} FA : A:IW- IER 1 {SI0 82C5H1) -
TR N O N T TR B

When the INTR signal is generated with the interrupt enabled {i.a., the corresponding IER bit

ON}, the main CPU enters the interrupt processing program after the current instruction has
bean exscuted.

2. BURQ interrupt
This interrupt reguest singal is fed from the opticn unit o the main CPU. When it goes low, the
main CPU forces the address bus, daga bus, and system control terminals {MREQ, IORQ, RD,
and WD} in to a high impedance state, making the buses available for use by the option unit
after the current instruction has been exacuted.
*The interrupt request signals and their function summaries are listad in Table 2-7 in priority
arder.
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Table 2-7 Intarrupt Request Signal and Thair Priority

o .Int?rmpt Signal name Function Vector
Prionty order addrass
i _-I-I_ighest BURGD Extarnaibus request from option unit —
N unesed T i —
_INTHUNTDJ ................ Alannan:d Iow voltage detection from sub-CPL 7508 o FO
INTRINT 1) 1-byte receivad f;om serial controtler 82C51 F2
INTR {INT 2} CD =signal frumHSEé?E intarface F4
INTR {INT 3} Barcode tri;;;; within gate array GAHAOM ) F&
-Iﬁf:ljrﬂ;i {NT 4} | Free running::;l..lur\t;;fc;;:r’fhi:)w within gate arrsy GAH40M led:Eﬁm\_d
Lowest INTR Hﬁ?uﬁl l Interrupt from option unit T FA ]

3. Intrerrupt vectors
When accepting an enabled interrupt requast via the Z-INT terminal of GAH40D, the main CPU
makes an indirect call to the interrupt processing routine using the centents of the | register and
the read vecter address - this ¢all is called madkabla intaerrupt mode 2 operation.

Fig. 2-35 shows the signal timing from the time the intarrupt is accepted uniil the interrupt rou-
tine is antared by the indirect call. A concept of the controlling scheme is also presented.

—
Latest state T TZ ™ ™ T3
T —— e e o e e e

2
|
J

bnput data
{vector addrass)
Data
Address bus S X ....................... i tresh
Upper 7 its of
input data
oA
,-"'f 't Intarrupt routing o
start address table T -
1 i . h Interrupt service
1._ ________ -] Lower addrass | Routing
Mpper addiose e
— pper address
A . bits

Fig. 2-35 Interrupt Routine Call Contrel and Timing
240
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When the Z-INT signal is activated, the main CPU samples the signal at the rising edge of the
¢lock signal in the last state of the current instruction execution and generates an M1 cycle which
includes two extra wait cycles. Then, the CPU reads data (a vectar address) from GAH4CM at the
rising edge of T3 in the M1 cycle and begins the interrupt processing.

Observed Memory Control Signal Waveforms
{Top) CLK: '
Measured at 44, pin B

{Sacond from top) M1 :
Maeasured at 4A, pin 27
{Sacond from bottom) MRQ
Measured at 4A, pin 18

{Bottom) RF:
Meaasured at 44, pin 28

o =3 2500nS

Fig. 2-36 CLK, M1, MRQ. and RF

{Top) CLK:
Measured at 4A, pin 6 5Y oy >200n3 —_
(Second from top) MRQ:
Measured at 44 pin 19
{Second from bottom) RF:
Measured at 44, pin 28
{Battom) RD:
Measured at 4A, pin 21

Fig. 2-37 CLK, MRQ, RF, and RD
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Observed D-RAM Control Signal Waveforms

_ {Topl W1:
Measured at BA, pin 18 5V 5y aZus
{Second form top) RAST: .
Measured at B4, pin 17 G B | L ! ________ I_r _____

{Second from bottom} CAS1: ] -U_‘L i mmﬂ]ﬂl

Measured at 84, pin 44

o i |
(Bottom) RF: . u ,, i |
Measured at 6A, pin 40 :

L .

Enlarged
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Observed D-RAM Refresh Signal Waveforms
TOPI ZERF: s
Measured at BA, pin 29
{Bottom) FR:
Measured at 84, pin 40

5v 215

a ]

ay 100n S

&

Sy

Fig. 2-39 Z-RF and AF

2-43




REWV.-A

2.3.3 Operations of Slave CPU 6303
The slave CPU 8303 is an 8-bit CMOS CPU, which controls the microcassette tape (MCT), liquid
crystal display (LCD), ROM files, external speaker, and serial interface.

2.3.3.1 Operation Modes

The operation made of the 6303 slave CPU is determined by the state of three ports, P20, P21,
and P22 Performance of mode setting is a hardware hased function, occurring immediately after
power up or whensver the reset switch is pressed. Whan the reset signal goes high, the CPUJ
latches the state of the three ports in an internal register. When the reset signal is deactivated,
the operation mode is determined according to the information |atched.

The slave CPU performs the following sequence of operations after each deactivation of the reset

signal:

@ Latches bits 2, 1, and O of port 2 in the Pregram Control Ragistar.

@ Sets the vectar address FFFE and the contants of the byte location addressed by FFFF to the
program counter.

& Sets the intaerrupt mask bits,

® A data address is read from the vector address, FFFF, is sent to the program counter,and ini-
tiates program execution from that address.

* Program Control Register {0003H) - stores the state of ports 20, 21, and 22, used for determin-
ing the operation mode.

Fig. 2-40 illustrates a sample CPU operation mode selection, mode & [multiplexed/partial decode),
from the shown combination of port states.

Slave CPU 6303 {130y

o ' T ) Port 2 data register |
PC2 | PC1 | PCO : 1O 4 g /o1 | 1I/00
Lh’, na \ ; / /0 address Q003H i
; Moda setting port states
e 1 3E, pin 1 < O Low
l S CN3, pin 8 - High
............ " e H|gh

Fig. 2-40 Slave CPL Qperation Mode Selection Example

Moda selection reults in the following memory mapping:

QDCOH CO1FH DDEGH DDEFH 8000H BBQDH FOOOH FFFFH
Internal - Extarnmal  Internal ' : Intarnal
register i memory | RAM | Not used 5 ; Not used ROM

V-RAM Slave CPL opearation ?untrul
mask ROM
Fig. 2-47 Resultant Memory Mapping Example
2-44




REV -A

Fig. 2-42 illustrates the vactor address aperation,

* Yactor address -

program counter

6303

Vector Address

Mamory

L <]

I

¥

*The CPU stores the contants of tha iocaton addrassed
by the vectar address in the program counter.

Fig. 2-42 Vector Address Operation

2.3.3.2 Internal Registers and External Memories

Tabel 2-8 lists the internal registers and external mamory locations whitch are used as various
cantrol addresses.

Table 2-8 Internal Registers and External Momaory Locations

Raad, Bit
Addrass Function - Nm————— [
Writs 7 [ Y 4 3 2 1 O
? T — . S R
: Qoo register /0 Control For Address Q002
; I/O port 2 data dwection | | ... ., -
0Do ragister /O contral for address QD03
6| .. | Sosoker | sounier | SERIAL | SERIAL | séCT [ et |
. WCT HMCT
HHI2 IF/3 port 1 port addrass 2:::::; ot | POUT iy ew  |[PMETWE| Lo | T
SERIAL semal | | ““
3| | ooo \ 3 ! IfO port 2 port addrass 1L — — T e — [T wD PAD
. 1F0 port 3 data dirac tion
000 " register 1/0 control for address QD06
0 O00E . 110D port 4 data drection 1/0 control for addrass 0007
regislar
______ GER E 10 port 3 port address N Address {lower & bits)fdata bus B
3 QoG7 110 porl 4 port addrass Address bus {upper 8 bits}
o008 T_irner contralstatesre- | (. | |1 T T 17T
gistar
0009 | Gounter (upper 8 bits) [Bras eie14 |Be13 | Bi12 | Bit11 [Bic10 | Bit9 | Bitg |
0004, Counter [lower 8 bils) Bit 7 Bit 6 Bit S Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Outgur iat . . ] . - . . \ )
oooR m::; ;‘;T:;m register Bit 15 | Bit 14  Bit13 | Bit12 | Bit17 | Bit10 | Bit9 | Bit&
Qutput compare register . o . . . R
QaC jlower 8 bits} Bit 7 Bit 5§ Bits Bit 4 Bit 3 Bit 2 Bit 1 Bit O

Z-45
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iRead Bit
Address Fungtign : al / Sapessessssssa e
Writa 7 -] - 4 3 2 1 O
Input Capt ister jup- -
000D | B herereatsteriup Bit12 | Bit11 | Bit10 | Bt | B8
Input Capturs registe
000E | jomerBping - Bit4 | Bit3 | Bit2 | Bit1 | BitD
& OO0F Controffstatus reqgistar FLAG BLI:S& - 055 | tﬁ:ﬁg — — _—
3 uum | eaudratesmode Control Clock contral | Baudrats contral
0 register I e s — -
TX and RX control :
31 o011 T and RX contrel/status RORF | ORFE | TDRE | RIE - RE | TIE | TE | wu
Qister : ,
a1z Receive dalaregister Lo . _,,MSB LSR
xxxxx Q013 .| Transmit data register MSE LS8
0o14 RAM control register sm&* :_I:':IL — _ —_ — — _
CNTR Microcassetie tape drive counter data
00320 Counter upper byta) R | Count — — Bit12 | Bit11 ! Bit10 | Bit© Ritd
input
G uuuuuuuuuuuuuuuuuuuu ._coun ter WSEI w o . — cedimmaa o _— - - —_
Microcassette tape counter data
A Countar {lower byte) R | gt7 | Bn6 | Bit5 | Bit4 | B3 | Bit2 | Bit1 | BitQ
002+ T S L.
H ) STOP | === _ SwW
Command register W CNT "FAST = I"iTC MTE | WMTA MCT SW FR
4 0027 P-ROM address jupper 8 | W Upper P-AOM address bits
0 byte) L7 | mt15 | Bitt4 | Bit13 | Bit12 | Bit11 |Bit10 | Bit8 | Bit8
g ansa P-ROM actdrass (lowar 8 W Upper P-ROM addrass bits
| byt . Bit 7 Bit G Bit b Bit 4 Bit 3 Bit 2 Bit 1 Bit 2
. P-ROM read date R MEE L58
0034 antmller INEtruction ra- W
5 Qistar S N - S I ———
E 0025 Controller date buffer A
D Controller data buffar _ W ) -
1 Controller status ragistar R ;
0026 Port date putput register - W '
< o e ,
2 Port datainputregister ¢ A | |l .
0 Q027 Part data autput register :
) w
[comman N . . SED 1320
. noz28 tntermugt enable register | W , 6303
GAH
4015
2-48
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2.3.3.3 Slave CPU Interrupt
INTR is the only interrupt request signal to the slave CPU 6303; the NMI signal is not used. The
slave CPU interrupt is discussed in the following:

Interrupt contral
As shown in Fig. 2-43, tha interrupt request signal is generated in SED1320 and fed to the slave
CPLU via GAH40S. This signal is used when the main CPU sends a command to the slave CPU via

the PDIR register in SED1320 and is reset when the slave CPU reads the CSR register in
SED1320.

SED1 32D
. -\ GAH40S
Data N ¥ . '
ﬂ - ? P =
. 2~ POIR | {PDOR
Main P AD
Z80 -
4.9M T heaees Aolm
P s |~ |swr| 7% |
Lilil*} INT SINT| E & |IRQD
PWR  [CSRE----- > - ZE -
gl ‘g PCS =
||| I€ A % «PDIR: Paralle Data @
Input register :
= ]
GAH40M * FDO#A: Farallel Data E AS RIW INTR
_ Qutput register
1R 6303
Wl * CSR: Control Status
TE0E ragister

Fig. 2-43 Slave CPU Interrupt Control Block Diagram

The INTR signal is generated in SED1.320 when the main CPU initiates a command, which ig in
turn fed to GAH40S5. The signal then intarrupts the slave CPU under an interrupt mask control by
the slave CPU {the interrupt is disabied by bit O of 6303 address 0028 - enabled when the bit is
1}. When interrupted, the slave CPU fetches the command by reading address 0027.

Slave CPU 6303 basic clock signal waveforms
Top) EXTAL:  pe— .

Maeasured at 13D, pin 3 5Y 5V >500n%
{Center) E:

Measured at 13D, pin 40
{Bottom) AS:

Measured at 130, pin 39
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2.3.4 Operations of the 7508 Sub-CPU

2.3.4.1 Operation During Power Off

During power off, the 7608 sub-CPU performs two impertant functions; it menitors pin 23 at port

00, checking for a change of state indicating the power switch has heen turned on; it 2lso moni-

tors battery veltage every 10 seconds to assure that there is adequate power supply to maintain

data in RAM and to provide backup power for the main battery.

& Battery voltage monitoring
The sub-CPU 7508 enables port 23 {pin 5} every 10 seconds for a period of approximately 7.5
ms in arder to supply the Ve sourcs to the A-D converter. If then turns on port 21, pin 3, (low)
to put the A-D converter in the interface mode. One-byte serial data is then output with a series
of eight shift clock puises over the Sl and SO signal lines respectively to select the A-D con-
vartar channel for battery voltage check {AN1}. After channel selection data is issued, the 7508
returns port 21 from low to higb to change the A-D convearter mode from interface to A-D con-
version, This causes the converter to initiate an A-D conversian through the specified cnannel.
The converted result is stared in the shift register in the converter. After returning port 21 low
{the interface made|, the 7508 issues shift clock pulses to read in the digital data, bit by bit.
This data is examined to determine tha main batiery voliage. i the voltage is found to be below
a certain level, the kattery voltage line is backed up from the auxiliary battery by using a port 42.

2.3.4.2 Operation While Power Iz On

While power is on, the 7608 sub-CPU performs the following functions:

® Keyboard Control — Contrals the keyboard matrix using key scan signals |KSCO-8} and key re-

turn signals {(KRTNO-7)

® DIF Switch {SW1) Monitoring — Checks DIP switch 1 during initialization using signals KSC9

and KRTN1-7.

@ Battery Voltage Menitoring Support Functions — Includes such operations as main CPU inter-
rupt via gate array GAH40M (Low voltage in-
tarrupt} and back-up power provision via ths
auxially battery.

® Analtog Trigger Signal Detection — Detects a triggering signal in the analog input interface to

contral the A-D converter and read analog input data.
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Observed Shift Clock Wave Forms
SCK:

Measurad at 10D, pin 4
Figures 2-45 through 2-47 show the SCK sig-
nal waveforms which should be observed dur-
ing a serial data transfer. Fig. 2-45 is
an anlargement of the singla negative going
puise shown in Fig. 2-47. Fig. 2-46 further en-
larges one pulse in Fig. 2-44.

The three pulses shown in fig. 2-46 are used to
allow the 7908 to perfarm the following opera-
tions, in order from left ta right:
1}Fetch the command stored in the gate array
GAH40M to 7508.
2} Select the xPO7008 channel.
3) Read the A-D converted data from 4PD7001.
Note: Fig. 2-46 and 2-47 are enfargements of
the signal shown in Fig. 2-45,

Zv 5 W0ms

e A

Fig. 2-45 SCK Signal Waveform {Serial
Data Trans for} Enlargement

R A e e b ety

2 =1 Z00us

Fig. 2-46 SCK Waveform Pulse Enlarge-
ment 2 {Sarial Data Transfer)

105

Fig. 2-47 SCK Signal Waveforms During
Serial Data Transfer
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2.4 Clock Generator Circuit

- Thare are three clock oscillator circuits listed in Table 2-9 on the MAPLE board. Two clock pulse
signals of these three are fad ta the IC 6A, which divides and distributes them to the LSIs listed in
the table. The remaining signal is generated by a CR oscillator circuit and used as the switching
signal for the DC-DC cenverters which generate spacial voltages.

Table 2-9 Clock Oscillator Circuits

tput Fra e d
Oscillator Circuit Primary Freguency Ou Lpu r qu? \:ran
Signal Destination
Main oscillator circuit (CR1) | 98304 MH2 49 MHz - 7C
Clock oscillator circuit (CR2) . 32.768 kHz 10kHz - 2E
Voltage requlator ascillator 35 kHz 356 kHz — RS-232C, {+ 8Y)
circuit — LCD ragulator (-15V)
5V regulator {+5V)

2.4.1. CR1 Oscillator Circuit

- The CR1 oscillator circuit starts functioning when power is turned on. The output is amplified by
IC 7B and is then fad te IC 6A, This IC consists of two frequency divider circuits and the primary
frequency is halved and quartered to produce two clock signals of 4.9 MHz and 2.45 MHz,

CR1  9.B304 MHz

64 {GAHA0D) _ ”:”
49152 MHz ~ 1 RI137  Ri34
' oM 10M .
24576 MHz = 22 =2 EQQL.
— L wop 78 - 1P
Iczo Icm

Fig. 2-48 CR1 Oscillator Circuit
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The primary and divided frequency
output signal waveforms are as
shown in Fig. 2-49.

The 2.45 MHz clock signal is sup-
plied to the main CPU [4A), gate ar-
ray GAH40OM {4A], and senial con-
traller {2C), and used as their basic
clocks.

2V

Fig. 2-49 CR1 Clock Signal Waveforms

The 4.9 MHz cleck signal is supplied to the LCD controller {7C) and used as the basic clock signal
for LCD display control. This signal is further halved within the contreller. The output clock signal
of 245 MHz is fed to the external clock signal input terminal (EXTAL) of the 6303 slave CPU.
Thus, the signal is quartared within the slave CPU to a clock signal of 614 kHz and used as its

operation clock signal.

2v S0my 154005

4.9M

5

S00n 5

500mY

Fig. 2-50 LCD Controller and Slave CPU Operation Clock Signal Waveforms
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2.4.2 CR2 Oscillator Circuit

REV .-A

The output of the 32. 768 kHz crystal oscillator is used as the counting signal for the built-in clock
and as the D-RAM refreshing timing pulse. Thus, the oscillator circuit is always backed up by the
battery {from the VB line) to ensure the 32.768 kHz clock signal to be suppiied to IC 6A

{GAH40D}, regardtess whather power is on or off.
Fig. 2-51 is a circuit diagram of the CR2 oscillator ¢ircuit.

GAH-40D (6A)

1 KC —C To sub-CPU

7508
pin 49

WA
1&
Q26
RI1Z6
L
o3
R112
@25
>
= R3G
RTO Pull up for RXD signal lina on the expansion
interface.

e |2 120 pin 14 {Powar ON/OFF control)
Fig. 2-51 CR2 Oscillator Circuit

The signal waveforms at various
points should be observad as
shown inFig. 2-52.

* The 1 kHz output to the 7508 5y y
ipin B1 of GAH40D) is available
while powar is off.

2-22




HEW.-A,

Circuit operations

< While power is on =

While power is on, port 70 of the 4-bit sub-CFU is held low. This low signal is fed to the base of
transistor Q25 after being inverted twice by ICs 3E and 12D, maintaining the transistor in con-
duction. This causes Ve to be suppiied to IC 3E, anabling it to oscillate.

To 3E, pin 14 {Veg), 2

7508 {ZE|

P70

Fig. 2-53 CR2 Dscillation Control

< While power is off »

Whila power is off, the backup voltage VB is supplied to the collector of the transistor 0286, as
wall as to the base through the resistor R126. A zener diode, ZD3, is insertad across the base of
Q26 and ground. ZD3 has a zener breakdown valtage of 4V and breaks down when the base
potential rises towards the VB (+bV) voltage beyond 4V. The zener breakdown is removed
when the basa potential falls below 4V. An infinite repetition of this alternation causes Q26 to
continue switching on and off, outputting a voltage of approximately 4V at the amitter. This out-
put is connected to the sams line as the collector of transistor Q25 and causes Vec to be sup-
plied te IC 3E, ansuring the same oscillation as when power is on.

Q2z2G
Ve To 3E, pin 14 {Vcg), 2

Ri26
ZD3

Fig. 2-54
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2.4.3 Voltage Regulator Oscillator Circuit

This circuit is a CR ascillater circuit, consisting of the resistor R90 (68 kohms) and the capaciter
C26 (220 pF}, oscillates at a frequency of approximately 35 kHz. The output is amplified by IC
14D and supplisd to the following three circuits:

a. AS-232C DC-DC converter circuit
b. LCQ DC-DC convartar circuit
¢. ROM capsule biasing circuit

R21 1K 14D 14D 14D R3O GHK

' i 5|>°4 ngz 11[>°12""' W

- C2% 2z0P

= Toaach circuit a though
discribad abova

Fig. 2-55 Voltage Regulator Oscillator Circuit

sy 1048 :
IC 14D
Pin 11 )
. [
IC 140
Fin 7
5 T~ I~ T

5Y

1L
Fig. 2-56

2.4.4 Other Oscillator Circuits
Sub-CPU 7508 and A/D converter have own CR oscillator by using the external components.
S5ub-CPU clock is adjustable with VR3,

2-94
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2.4.4.1 S5ub-CPLU 7508 Clock Signal Oscillator Circuit

This circuit oscillates at a frequency of approximately 200 kHz, using an external capacitor and

the variable resistor VR3,

The output signal waveforms should be observed at the indicated points as in Fig. 2-57.

Sy By 2us
| 7508 W\
‘pin 189G .
7508
pin 21 G

oy

Fig. 2-67 7508 Clock Signal Oscillator Circuit Output

Signal Waveforms

2.4.4.2 A-D Convertar Clock Signal Oscillator.

This circuit oscillates at a frequency of approximately 480 kHz using an external capacitor and re-
sistor. The signal waveforms at tha indicated points should be observd as shown in Fig. 2-58.

5y By 2y

Sy

Fig. 2-58 A-D Converter Clock Signal Oscillator Waveforms
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< Figures 2-59 and 2-50 show the timing relationship among major clock signals,

9.EM

4.5M

2.456M

6203 pin 3
EXTAL

6303 pin 40
E

6303 pin 39
AS

245M

about 100 nsec,

uuuruuuuuunaninu

FLI U UL ureri

REV.-A

Fig. 2-59

L1

Fig. 2-60
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2.5 Jumper and Switch Setting

All the jumpsrs and switches including a DIP switch mounted on the MAPLE board are listed in
Table 2-10 together with their summarized functions.

Table 2-10 Jumper And Switch Settings

Standard Circuit
Nama Setti Drawing Associated Signal/Function
gtting . ;
Coordination
M T/N A-2 HLTA: Open - Specifies Toshiba unit.
{losed — Specifies NEC unit.
J2 OFF A-B OVERCHARGE: Open - Contrals overcharge
protection.
J3 OFF C-7 TEST: Closed — QOparates sub-CPU 7608 in
test mode.
J4 ON -7 Anzalog Input puli-up:
Closed - pulls up ANIN input line to VB through
a 100 kohm rasistor.

J5 **A/B E-&6/7 LP pulse hold:
A — Helds 8 P pulses.
B — Provides no LP pulse holding.

SW1 OFF c-7 Power switch
sSw2 *N/O c-7 Reaset switch {main frame systam rest)
SW3 DN A-7 Auxiliary battery switch:
ON — Enables backup fram auxiliary battery.
1 - Used to keyboard models,
) —
3 -
S
4 —
W e e e e e C-7
5 -
4 xxxxxxxxxxxxxxxxxxxxxx
6 -
7 -
8 —
_ir A "N/ A-445 Ensures initialization during backed-up operation.
5 B *N/O -6 Initial reset; Sub-CPU 7508 raset
MNotes:

* A push switch containing two sets of contacts.
** Aor Bis selected depending on the used LCD.
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Jumpers and Switches
Fig. 2-61 shows the locations of the jumpers and switches used on the MAPLE board and illus-
trates their setting positions (ON/OFF, A/B, etc.).

20N
BpT

Fig. 2-61 MAPLE Board Jumpers and Switches

2.5.1 Jumpers
The functions of the individual jumpers are detailed in the following (see Table 2-10 for a sum-
mary of their functions).

25.1.1 J1

This jumper is provided in order to permituse of either of two available main CPU types. (The main

CPU is located at 4A on the MAPLE board.) One of two terminals may be selected, T and N ter-

minals, respectively, disable and enable the HLTA signal line, reconciling the difference in Line

control between the two types of main CPUs. (The line relates to the DRAM refresh.)

T- Terminal T is selected when a TOSHIBA CPU (parts No. X400084005) is used. When the T
and center terminals are jumpered, the main CPU output signal, HLTA, is disabled. (The ter-
minal is open; i.e.,, not connectad to any other terminal.)

N - Terminal N is selected when a NEC CPU (parts No, X400070008) is used.

* Caution: Examine the main CPU type before setting this jumper.

25.1.2 J2

This jumper is provided to allow for protection against main battery overcharge. When the ON
and center terminals are jumpered, the control by the sub-CPU 7508 is disabled, forcing a normal
(high current) charge to be maintained as long as the ac adaptor is connected. This setting
may result in an overcharge condition of the main battery, which may shorten its life.
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2513 43

J3 is a maintenance purpose jumper used for testing the sub-
CPU 7508, To open (set off) this jumper, put the jumper biock
as shown in Fig. 2-62; leaving one terminal pin open. OFF is
the standard setting. The ON setting disables the normal sub-
CPU gperaticn.

251.4 J4

Jumper J4 allows fer pull-up of the analog input (ANIN) signal input. Because the ANIN signal
input voltage ranges from O to +2.0V, the jumper may need to be reset depending on tha connect-
ed analog device.

2515 Jb

Jumper J& is used to eliminate vertical ghost display lines which may appear due to the charac-
teristics of the LCD unit. Its setting depends on the installed LCD unit {or the LCD panel, to be
precisel. J5 may need to he reset when the LCD unit is replacaed so that ghosts, if observed,
are eliminatad.

2.6.2 Switches
Five switches are mounted on the MAPLE board as shown in Fig. 2-61. Their functions are de-
tailed in the following.

2521 5w1

. This switch is used to turn the computer on and off. It is connected to a port of the sub-CPU
7508 which controls power on/off by sensing a setting change of this switch. Thus, it may be in-
effective when the sub-CPU loeses the normal power-on/off sequence control capability bacausa
the computer can, through a programming srror, got into a software loop.

2522 SW2

This is the RESET switch which is accessible at the teft side of the computer. It is connected to
another port of the sub-CPU. The switch causes all of the computer sections except for the sub-
CPU to be initialized, it is ineffactive when the sub-CPU is not operating normally.

2523 5wW3

This switch allows the user to enable or disable the charging and discharging circuits for the auxi-
liary battery, soldered on the MAPLE board. It is provided in order to prevent complete auxiliary
battery discharge and thereby protect the battery from deterioration when the PX-8 unit is stored
unused for a long period of time. The switch must be set ON whenever the board is in service,
otherwise, the normal backup operation would not be in effect, After a low voltage condition is
detected, the Ni-Cd battery life is shortened if left completely discharged.
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This DIP switch assembly is used to select an intarnational character set. The individual
switches are read only when tha system is initialized to allow the computer to operate on the se-
lected character set. Table 2-11 shows the available character sets and the corresponding SW4

settings.

Table 2-11 Character Sat Selaction SW4 Setting

e Setting SW4
Character set B ) 1 | 2 3 4 S 6 7 r 8
ASC" , 1 ............... 1 ............ 1 - 1 ; ;
T : ; ....1 _— T ; S .
German B 1 0 1 1 0 1 ; “““““““““ D ......
.mEr:ig”Sh D ............. G ; ; ; 1 : -
Danish - 1 1 0 “;* 0 1 G 0
Swedish 0 1 0 1 --------- D 1 0 0
. Norwegian 0 1 1 4] o | w1 0 0
_F.!.talyf NNNNNN 1 0 0 1 0 1 0 T EI EEEEE
| o D ........ . . : : , - N aw,.
e S - - .. . “0 : ; ; S
Japanesa {Japanese] h 1 o ! 0 0 0 - ‘I fffffff D 0
Japanese (JIS} 0 0 0 0 o | c 0 0
..... j;;;-ase {touch 18) 1 ) MHD 0 0 0 0 0 0

Note: 1 indicates that the switch is clased and O indicates that the switch is open.

® 5W4a-5 is used to chack whathar the RAM disk contents of the RAM unit are cotrect:
ON: The check is made when power is turned ON in the Restart mode.

OFF. Macheack is made.

® SW4-6 is used to sslect the charactor generator set for screen dump.

@ A system initialization can be accomplished in aither of the following two ways:
1. Aemava the ROM cartridge cover and press the INITIAL RESET switch {SW5),
2. Press the RESET switch while holding the SHIFT and GRPH keys down:
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25.3.2 MAP-LD Board Variable Resistor
This is the variable resistor VR1, found at coardination C6/7 on tha circuit diagram, which allows
the user to adjust the voltage supplied to the LED drivers for tha optimum liquid crystal twisting.
{This adjustment affects the view angle.} It is provided in order to compensate for change in liquid
crystal reaction depending on temperature.

2.5.3.3 MAP-MC Board Variable Resistor

This is the variable resistor, located at coordination £E2 on the circuit diagram, which allows the
user to adjust the microcasseite tape speed. An incorrect adjustment of this variable resistor
causes the intervals betwean tape read and write data pulses to deviate from the nominal va-
lue, resulting in loss of compatibility with other microcassetts tape drives.
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2.6 Reset
The reset signal initializes the computer circuit and is used to prevent any abnormal operation at -
power on {during the logic circult power voltage rise time), after smargency shut-dewn due to
any computer abnormality, and before subsequent restart. The resetting operation of this com-
puter is accomplishad indirectly by softwara. The sub-CPLU intarnal program differs from other
computars, which ara reset directly by a switch operation.
Fig. 2-63 outlinas the RESET signal circuits.
Sl
—= /8 o—=VB
FOWER 5w
Sw2 § SW5h
— [ o—> VB
RS Sw BED [JaTs] RS INITiAL
{ADSNS! (INTO] . RESET SW
- Internal
- program 2
fIntersupth @ §
Sub-CPU
280-related E - e ?;GS (ZE}
Reseat routine wy | z
[~ Claars all renistsrs w«_ &
GAHADD 1 such as umar, et;.
A R S—— iy
A $ "
_'-I= v g A se—Zm R
RST Data linas o
T Qte?
RSO L _|
b OFF GAH40M
. Z-80 |
+—JdRs {44}
r
Systam reset g Gats array
__ 6303 }
' 9RS (13
L ——= CNB
t0ption unit interface)
l‘ GAH4OM
{4C
r
-r—-~—-3-CNB_ o
78 {} 10ption unit interfagal |
—_— B2CE1
AN
—

Fig. 2-63 Reset Signal Circuit 8lock Diagram
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2.6.1 Reseatting By SW1 (POWER} and SW2 {RESET)

To use asither switch SW1 (POWER) or SW2 (RESET or the RS signal on the circuit dia-
gramyj, it is requisite that the sub-CPU 7508 be operating nermally . When either switch is
pressed, tha sub-CPU accepts the signal as an interrupt and turns its port 40 low. This signal is
fad to the RST terminal of the gata array, GAH40D (6A), and is output from the RSO terminal, re-
setting the main CPU and the slave CPU, ete.

2.6.2 Resetting By SW5 {INITIAL RESET)

Switch SWh allows the sub-CPU itself to be reset. It initializes the sub-CPU's internal
settings, including the built-in calendar clock setting, etc. This is the only difference betwsaen tha
reset from switchs and the reset by switches SW1 and SW2,

2.6.3 OFF Signal
The OFF signal is provided in association with computer resetting in order to prevent inconven-
wences such as latch of flipflops in the gate arrays, etc. It provides the gate arrays with the follow-
ing functions:
< GAH400D >

Supplles the raset signal to Z80 and 6303, atc.

Disables the Chip Salact signal to the IPL ROM.

Disableg the Z80 read signal line.

Disables the interrupt signal line to Z80.

Rasets al! FFs.

Cisablaes all cutputs other than the above.
< GAH40M =

Prevents |atching of the gate array FFs by farcing the outputs in tha high impedance state.

2.7 Keyboard

The keyboard has 72 keys {including function key switches), three light emitting diodes (LEDs), 23
diodes, and three resistars for the LEDs mounted on it. The keybeard is structured in a matrix
which is scanned by the sub-CPU 7508. Keyed in data are sent to the main CPU ZB0 from the
cub-CPU via the gate array GAH40M. In preparation for a situation where the normal keyed-in
data transfer to the main CPU is hampered, the sub-CPU incorporates a 7-character key data
buffer. Fig. 2-64 is a block diagram illustrating the keyhoard input operation.
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i = : —
R 'y TS ] Sub-CPL) GAHAOM Main CPU
KSC < = T ?ZEEB 2-80
o i ] | SET L. —— | RESET |
- I . 1 S0 Hand
S - “II READY shaking

H
i B
o=
.
[
I

_'—;; %E.—T - - 1. - — T
J' 288 |seria” | |SIOR Paraflgl ¥
L ........................ erta s ....mE‘E"I Trﬂﬁsfer - .- trﬂnsfﬂr
e e e v-gu..-.:.}'u' om
: P imis
S SEES
| P P VT
i LED (o : -
5 ;

{Keyboard) e

Fig. 2-64 Keyboard Input Operation Block Diagram
The keyboard keys are scanned by the sub-CPU which controls the key data cutputs as follows:

{1} Key switch (CTRL, SHIFT{R], SHIFTIL), CAPS LOCK, NUM GRPH, and CTRL (right of the spaca- —
bar) output control

When any of these keys is pressed for the first time {ie, it is stet), the sub-CPU issues a
MAKE code. When it is pressed for the secend time (e, it is released), the sub-CPU issues a
BREAK code. This is required for the correct keyboard data input, because the keybaard input
mode is controlled by these keys and the main CPU has to be informed whether any one of
them is in effect. Fig. 2-65 illustrates a sample sequencea of key strokes, which includes shift
operations in the alphanumeric mods: The sub-CPU issues the MAKE and BREAK codes for
the left SHFT key when it is locked and released respactively. The main CPU can display the
intended upper case and lowaer case alphabets as shown below.

ra A A B B
Character data kays
Function key
{laft SHIFT)
Key codas output 74 6o L B3 J 66 40 I_ﬁk3| 40
from 7508 —

R

Characters dizsplayad 4 A a b B

by main CPU
Fig. 2-65 Keyboard Data Input And Mode Control Sample
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{2} Data keys (othar than the function keys)
Each data key issues the corresponding KEY code shown in Table 2-13 cnly once, when it is
pressed. When any key other than a function key deprassed, its character code is rapeatedly
generated by the sub-CPU provided that a feature called Auto Repeat is enabled. This feature
i5 snabled or disabled and the frequency of repetition is selected by software.

14 (185 116 |17 |18 |19 | 20|2¢ |22 |23 |24 |25 26 27

a3 44 |45 |46 (47 |44 |49 | 50 | 51 | 52| 53 | B4 | 55 56
T 580 (59 |60 |61 (62| B3 | 64| 65 | 66 | 67 68 &3

70 71 72
Table 2-13
Upgear Coda | | r
Lomcot | O 1 2 3 4 5 6 7 8 9 | A B
BtE s i - R I
0 2 1] 2 46 82 21 | a7 54 12 ~
! 3) wj . s0) 47| 88 @ W] W i _
2 ________________ 4 15 1 48 B4 23 39 56 OFF 43 ON 43|
3 5 18 3z as | 65| 24 40 71 OFF 57 | DN &7
4 B 17 33 50 86 25 41 58 QFF 70| ON 70
& 7 18| 38| 8 &7 8 42 59 OFF 72| ON 72
| 8 s| 3] s| s 0| @ Lal® OFF 66 ON S8
7 9 20 36 53 | 11 28 45 81 OFF 69 | ON 69
8
T R R ) N
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2.7.1 Key Switch Structure
A key switch made up of a key 10p and a switch as shown in Fig. 2-66. (A dust-proaf switch cover
is inserted hetween the key top and switch of a functicn key.)

" ——==}
By
Fq :
il E
| a
1
" v Inside of the switeh section Ve
Function kay Normal key

.

Fig. 2-66 Key Switch Structure

The.switch uses a pair of mechanical contacts. The spring contact movas left and right to make
and break contact accarding to the vertical stroke of the key stem. Fig. 2-67 illustrates the rela-
ticnship between make and break of the switch contacts and key stroke. The space, shift, and re-
torn keys have a press load of approximately 95g, while the rest have that of approximately 65g.

: f////// L — Full break area

04

(=——— Make and break area

1 ////// A= Full make ares

15

Fig. 2-87 Key Stroke And Switch Action
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2.1.2 Key Signal Input

The keyboard has a 9 = 8 matrix structure which uses nine keyboard scan {KSC} signals and eight
kayboard raturn (KRTN) signals. The scan signals are used as a referance and a prassed key is
idantified by axamining the corresponding return signal lines for make.

Key input is contratled by the 4-hit sub CPL) 7508 which is programmed to read, when the com-
puter is initialized, the setting of the DIP SW2 assembly, as well as the key switches. The read key
data and tha SW2 setting are bit-serially transferred to the IC 4C [GAH40M), whera the data are
convartad frem sarial to parallel, and further transferred to the main CPU. Fig. 2-68 is a block dia-
gram of the keyboard matrix.

="
5 B e F e & 2
o > - Exsc 0~ 8
1 1 ;
8 i o R i
| —
(26} ) ,...KRINO -7
47K |
E—r‘uw—ir +a ! : nd
| T Sl
~ 4 ! e |
'| 5 . I ] =T
+ |
47K o
! ! r]
mmwa—“M—’- +5 L .
47K e
I MAPLE board - 1 - Keyboard -
CN4

Fig. 2-68 Keyboard Matrix

Mormally, IC 1E maintains all the KSC signal lines at tha low level. Pressing a key causes a current
to flow from the corresponding KRTN signal line on the MAPLE board te the IC through the
diodes. pulling the KRTN signal line low. 7508 can detect that a key is pressad fram the level
change of the KATHN signal line. However, it cannat identify the prassed key which turnad tha lina
low. To accomplish this identification, the 7608 monitors the KRTN signal line while outputting
pulses over the KSC signal lines as shown in Fig. 2-69. By examining both the KRTN signal line
turning low and the KSC signal line, over which a negative going puise is ¢urrently ocutput, the
7508 is able to identify which key has been depressed.
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s |

2 L)

3 I I—,

4 | .|

5 | L |

5 [ | |

? I L |

g f L

5 | | |
KR 1110000l

Fig. 2-69 KSC Line Pulse Signals

The KSC signals are controlled by the sub-CPU and the decoder IC 1E, as shown in Table 2-14.

Table 2-14
Input (1E) Output
N S e o e B R e s e
vl ofe cluln|w|nwlalu W~
MLl ol nlulm s H|H|H H|H]|H
O R R o i B R |-||-| ......... .
HlH|{L|L BlAlR|L|H|H|H RH|H|H
L HlAlRr|A|L|AlH B]H]|H
WlL L. mlu|n|u|nlL]w Bla]|H
LiH H|L "HlalH|H]|H]H LH H | H
HIHiH|LIH|[A|H|H|H|H]|H L]|H]|H
LLIL HiHHHHHHH!H L H
Wle-clw nlnlnlalwloln(slw o]
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The 7508 provides signals from ports 30
through 33 as shown in Fig 2-70. The IC 1E
generates the KSC pulse signals KSCO through

KSCB according to Table 2-14. 5v 5y 2ms

v 5v

Fig. 2-70

< DIP Switch Assembly SW4 Setting Detection
This switch assembly forms a matrix of the KSC8 line and the KRTN lines KRTNQ through KTRN?
as shown in Fig. 2-71. Thus, its setting can be reac in the same way as @ normal key switch,

Swa

] H
EE—::::’E . KRTNO
0 KRTN1
$—K}—C" O KRTNZ
$—K——0"O- KRTN3
+—K—0 0 KRTN4
KSCE —p—}——0" 0 KRTNS
—K—-c"0 KRTNG
——k}—C O KRTN?

Fig. 2-71 SW4d4 Matrix
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2.7.3 Kay Input Control

When two or more keys are simultaneously pressed, keyboards which use a matrix structure such
as described above may not be able to identify any of the pressed keys. To ramave this incenven-
ience, the 7608 is programmed such that, when two or more keys ara simultaneousiy pressed
during one scan cycle (approximataly 10 ms), the key operation is determined to be an errar and
no key input is accepted until only a single key is pressed. Assume for example that the keys A, B,
and C in Fig. 2-72 are simultanecusly pressed. The KSC1 signal will pull both the KRTN1 and
KRTNG lines low it and wili not be able to be determined which is pressed. The KRTN1 line goes
low when the K5C1 line is activated (low) because the two lines are connected via the A con-
tacts. The KRTNG line is pulled low during the KEC1 time because the pulse signal is routed ta the
KRTNE line through A contacts, KRTN1 line, B contacts, KSC2 line, and C contacts.

KRTN KRTHN KATN KATH KRTN

) 1 2 5] 7 kery-
switch

L L 4 ""‘P‘ L
ksco —Hd B L:' ™ h‘; {Z—f
ksc1 —¥i . FJB’ > :‘:’ ...
kscz —K] ML . v >

L N L L [
Kses —fit M e T e ey

: IP--..v """-‘, n..._‘n‘: 1;.__“_

ksca —¥F i

Fig. 2-72
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2.7.4 Keyboard Circujt Element Layout

23 diodes and 3 resistors are placed on the keyboard, in addition to the key switches and LEDs.
The diodes are put in the switch section of the keys indicated in Fig. 2-73. Thaeir locations and
names are printed on the back side of the keyboard board. The resistors are located as shown in

Fig. 2-73.
D2 D2 021 D4
T[22 [ 3Ta]s e [7]s [le] 16 [ 11 |42 }13 — p1.05. 010, D9
14 |15 [16 |17 |18 |19 |20] 21 |22 23.| 24 |25 | 26 |27 |—oDs6
28|29 |30 (31 |32 ]33[34 |35 [36] 27|38 |[30 |ac |41 {42 |—D13. D16 D177
012 — 43| 44 | a5 | 46| a7 as]ae|so|m |52 63 |sa]| 55 {56 |—nD11.08
D14 — 57 |smls5s|eoler |ez|e3leales|eslar| 68 | s9 |
70 R / 72

; > |

D16 D23 D19 D22 D20 D18 R1

A3 R2

T -

Fig. 2-73

Note: The Auto Repeat feature is ineffective for the following kays. (See Fig. 2-73)
2 ~ 9,43 57, 68,69, 70,and 72
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2.8 LCD Unit

The LCD unit consists of a driver board {MAP-LD) and a liguid crystal display panel, and provides a
dispiay area of 480 x 84 dots. The display panel is provided with a ratchet which allows adjust-
ment for the optimum view angle. Fig. 2-74 is a contral block diagram.

SED 1320 /l > SI;?Q%FU
P Addresa/data bus
:/ e R/W
J' s e AS [Addregs Strobe)
I / Clock signal
!

Character P
e nerator

L f
I— —-— =t Aeldrezs/data RAM
i L 15 kB)

L Read/write

coantrol
W
{LINE, LDX)
T
ki Y-drive control
Y

Supply voltagef | ™~ 480 dOts oo —

ceontrol

64 dots

. ) L‘CD Unlt] \__4
/

Fig. 2-74 LCD Unit Control Block Diagram

The LCD unit is controlled by the slave CPU 6303 as shown in the above block diagram. |n the
character mode, the character generator in SED1320 is used for display. In the graphic mode, how-
ever, the data from the 6kB RAM are displayed with all the data bits corresponding to the 480 x
64 display dots {or segments), one to one. In either mode, data are output bit-serially from
SED1320 in synchronization with the X-Y drive line signals.
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2.8.1 Liquid Crystal Display Panel Structure

The Liquid Crystal Display (LCD} display panel is a 480 x 64 dot matrix display panel which uses a
twisted nematic {TNM| affect type liguid crystal - ane of the voltage effect typaes. It is struc-
turad as shown in Fig. 2-75,

i
Upper polarizerplate, j

- Upper glass plate
F' S&ailng material / /
' " L|-::|uu;! crystal
Luwer giass plat&-—-.__...h

aner polarizer plate '
Reflector plate -/

Note: The polarization angles of the upper and lower polalrizer plates differ by 90 degrees.

Qscillation directions
of light [
Yy
'E‘ — L D ot i Light
Folarizad by 90, | [araas where no slectrc field 1= applied)
"'IH 1
Paolarizer plate L
\ P ] Polarization direction
‘Iy — : :)F_"'?  — - Dark
|| tarsas where an electric figld is applied)

|
Ligguid crystal molecule j

Upper polarizar plate Lower glass plata |

Upper glass plata Lower polarizer plate

Fig. 2-75

2.8.2 Theory of Oparation

The liquid crystal is confined between the upper and lower glass plates. The upper glass plate has
many of electrodes ragularly arranged on it. The liquid crystal characteristically shows a twisted
motion, when a voltage is applied across it, depending on the magnitude of the voltage any the
girection it takes determined by the direction of the applied electric field. Using of this character-
istic for the display screen, light and dark contrast are produced on the pane! by applying a vol-
tage across the liquid crystal. To maintain this contrast, however, a refresh aperaticn {a repeatad
appiication of voltage) is required simalar to the refrash system used for the dynamic RAM.
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Optical contrast of the liguid crystal is produced in the mechanism as follows:. First, enly the
light elements which oscillate in a specific direction are transmitted through the upper polarizer
plate onto the liquid crystal. The ilight, arriving on the liquid crystal, is affected, depe'nding an
whather an electric field is applied or not:

< When no electric field is appiied -

The penatrating light is polarized by 90°. This causes tha oscillation directian of the light to coin-
cide with tha pelarization direction of the polalrilzer plate and the fight is transmitted through it.
Then, the light strikes the bottem reflector plate and is reflacted, so that the panel locks light
{white].

< When an electric field is applied >

The twisted orientation of the liquid crystal is corrected by the electric field and the optical activity
is removed. The oscillation direction of the light penstrating the liquid crystal layer does not
coincide with the polarization direction of the lower polarizer plate and is shut off by it. sults in no
reflection from the bottom reflector plate so that the pansl looks dark (black).

Tha reaction to the electric field varies depending on temperature. To compensate this, a variable
resistor, called VIEW ANGLE is provided in the voltage source circuit,

® Qisplay dot (segment;

046
Each display dot has an ares of Q.45 thigh) x 0.41 -
0.41 {wide} mm2. These dots are laid out at a —
vertical pitch of 0.5 mm and at a horizontal JK)
pitch of 0.46 mm as shown in Fig. 2-76. i &
n
(LIt mmyp

Fig. 2-76 Display Dot Dimensions And
Layout

Notes:

As described above, variation of hquid crystal reaction can be compensated for by adjusting the

X-Y drive line signal voltage with the sliding type variable resistar VIEW ANGLE over a certain

temperature range. I the range is exceeded, however, this compsensation is no longer possible,

and the L.CD panel may exhibit one of the following problams:

< Lower temperatura =

#® Liquid crystal reaction is slow and a leng time is required until selected dots become visible {up
to several seconds may be required)

@ When the temperature further falls, nc salected dots are visible over the entire panel.

<= Higher temperature -

& The entire area of the panel looks dark (black) and selected dots are not easily recognizable,
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#® When the temperature further rises. the entire panal becomes completely black and no selected
dots are visible at all.

After being exposed to an abnormally low or high temperature, the LCD panel normally restores
its onginal property by itself if it is left at the normal temperature for 8 while. If the panel is laft
i &h abnormal temperature range bayond a certain limit of time, however, the liquid crystal may
ba parmanantly affected and the panel may not return to its ariginal operating candition.

283 Cireuit Operations

The LCD panel is structured as a 480 (horizontal) x 64 {vertical) dot matrix and dirvean with eight
SEM120 X-direction (vertical] drivers and one SED1120 Y-direction (horizontal] driver. The
SEC1120 drivers, each of which can drive 64 dots, are assigned to eight X drive lines
X1 through XB, as shown in Fig. 2-77.

480 dots
. T e e e e e, - -
1 11 |33|65|97|129)|161|193 226|241 | 273|305 | 337|369 |401 1433 465 |
] | \ : |; P i i ! i ; { ( {
p H ! . . ,l 1 : 1 :' ] "l t :l ; : ; (7
—{ 32 | 64 98 (1280160192224 1240 (2721304 | 236 | 36R | 400 (432464 (480 ?durs
|
kB-’-'I- X1 | X2 | X3 | X4 " X5 | X6 | X7 | X8 | X1 P X2 [ X3 [ X4 [ XH | X6 | X7 | XB
"_‘|
SED1130

Fig. 2-77 X-Y Drive Scheme

2.8.3.1 Chip Selection
The eight SED1120 X-line drivers are cascaded as shown in Fig. 2-78. Data bits are transfarred to

one of these eight driver chips, ong at a time, by means of a chip-anabling method designed to
minimize power consumpticn.

X1 X2 X8
_El EO _El EO El
LP—1o® re ° Fr (X3~ X7} ® F
mij il
XEGL F

Fig. 2-78 SED1120 Data Transfer Schame
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In the above circuit, the Latch Pulse {LP) signal iz supplied to the Enable Input (El) terminal of the
first li.e., X1} SED1120 driver. Once the X1 driver is enabled {the internal flipflop is set ON) with a
single LP signal pulse, the subsequant drivers X2 through X8 can be sequentally selected {or ena-
hled} by tha XECL signal.

28.3.2 Data Transfer

Four data lines are connected to each SED1120 driver and four-hit data is serially transferred ona
bit at a time. The data are transfarred to a driver and are converted to parallel by an internal shift
register. Fig. 2-79 outlines tha timing relationship among the LCD opseration signals.

iy I
KECL rl rl

) L4

1l

18 pulsas

sep1120 | | X1 X2 [xa//” x7 | X8 [ x
Chip selact "

XSCL j_““ml—-—— _!;/_J——|_
LN 1 |

80 56 o
DINT !;]— [5-;! e [:I
DINZ L_zl IE_E! - I;l
DIN3 1[3-:1 gg /e D

Fig. 2-79 LCD Operation Signal Timing

16 pulses of the data strobing signal XSCL are supplied to sach SED1120 driver. During each of
thase pulsas, data bits 3INQ through DIN3 are strobed. These data bits correspond to particutar
display dots and are transferred in sequence, beginning from those corresponding to the
segments of the highest numbers as shown in the enlarged timing diagram in Fig. 2-79. This
operation is repeatad on all the SED1 120 drives, X1 through X8, to display a single horizontal dot

lina. The series of operations needs to be repeated 64 times to display all dotens the entire LCD
panel.
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2.8.3 X-¥Y Display Control Timing

o Approx. 285 psec

—l

AR iy

|-.=|L..-w- ....... A i o \
Approx, 130 pmec (3.25 ysac x 40)
| Total 124 pulses

............ S—

Approx. 3.25usen
I S Corresponds to 15 XSCL pulses.

e L LU LT |

YSPU LJ_] 1
YECL -—“ "

Fig. 2-80

Four displayed dots (or four data bits), arse transfarred by a single XSCL pulse. {480 dots =4 x 120
» SCL pulzes). The data bits faor one entire dot line in the ¥ direction, are transferred in a duration
af 130 us.

A pulse signal LP is generated at the came frequency as the XSCL puise signal. This signal out-
puts the Y-lina data cutput signal YDOC when it is activated. This causes the Y-fine drive position
to ba advanced by cne dot te designate tha next dot line.
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Observed LCD X-Line Display Control Signal Waveforms
(Top) LP - measured at CN5, pin 7. [ s

(Second from top) XSCL - measured at CNB, Sy LYY 50 s
pin 9.
iSecond from bottom) XECL — measured at G n ﬂ
CN5, pin 8. [“"‘*"'_ ||_|
{Bottom) XDO - maasured at CN5, pin 10. G
o LU0 L ANAANE -
o il

L3 =L LI

Fig. 2-81 LCD X-Line Display Control
Signal Waveforms
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{Top) XECL - measured at CNB, pin 8.
{Battam) XSCL — measured at CNS, pin 3.

The XECL signal selegcts an  X-drive IC
{SED1120) from X1 to X8 on the MAP-LD
board. 16 XSCL signal pulses correspond to
aach on XECL pulse, and four display data bits
correspond to each on XSCL pulse. Thus, 64
data bits (display deis) are written to the sslact-
ed X-drive IC in succession, Fig. 2-81 shows
waveforms of the XECL and XSCL signals on
different time base. 1% XSCL pulsas corre-
spond to the first XECL pulse and 16 XSCL
pulses corrgspond to each of the subsequent
XECL pulses.
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Observed LCD Y-Line Display Control Signal Waveforms

{Top) LP — measured at CNG, pin 7.

{Second from top} ¥YSCL — measured at CNG, 5y sy _;50_5.5'_"
pin 3. : 1
{Second from bottom) ¥SDU - measured at ! e n— ' ﬂ !
CNB, pin 4. . |'| : ﬂ i
iBottom} YSCL - measurad at CN5, pin 9. ' G } :
P _ﬂ | ﬂ |
T | :
G—w H I I
5V | By |
L e = — |
5y 5V > EOpS
&
-
G |
| — -
]
.- AT
By 5y

Fig. 2-83 LCD Y-Lina Display Control
Signal Waveforms
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2.8.4 Jumper J5
This jumper allows the user to select one of two frame {FR) frequencics. It switches the FR signal

to change the pane! display mode. Jumper terminal A [se& Fig. 2-84) is wired when the computer
is shipped. Fig. 2-84 shows the FR signal generator circuit which includes the jumper Fig. 2-851)-
lustrates the timing relationships among various circuit signals.

94
64 ld
1A JEJ
LP 3 101 (= 5 urnpar
=12 A
1320 Ay, 2ec m—::)
7 . FR

;t;— G fte LCD unit)

EJ 2

T2

F !
R T

Fig. 2-84 FR Signal Ganerator Circuit

The LP signal is fed to the first stage of the dual 4-bit binary counter, IC 3a. The signal frequency
is divided down toc one sixteenth {286 ysec x 16 — 4.5 msec) and is furthar fed to the second bin-
ary counter. Two outputs are provided from pins 11 (204} and 9 (2QC} of the second counter,
which respectively have one 32nd and one 128th of the originai LP signal frequency.

About 285 wsec.

e JLHLIULH_IULULM_IUI_H_HJI_H_ILH_H_H_

QaPin g
{100 | Apout 4.6 y=ec.
|

10D —
204 ™

208 —|

2aPin 10—

A

About 364 ysec. =

FR]

Fig. 2-85 Timing Relationship Among RF Signal Generator Circuit Signals
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Fig. 2-87 shows actual waveforms of the two FR signals.
ToplJB,A(C 2aPin 10) [ \
iBottom) 5, B{IC 7¢ Pin 63) 5y »5ms

av

Fig. 2-87 FR Signal Waveforms

The proper FR signal should be selected by jumper J5, according to the nature of tha liquid crystal
display panel. If the jumper is improperly wired or not wired at all, vertical or horizontal ghost
linesmay appear on the screan.

Salact eithar signal A or B, chserving which gives less ghost and better display quality.

284
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2.9 A-D Converter

This is an A-D converter which has an analog input multiplexer and an input/output serial inter-
face built in. A reference voitage of +2V is supplied to the converter, and is used to compare the
varicus analeg input voftages for conversion as shown in Fig. 2-88

-5y 51 SCK 30 s

0.1 uFr R&0

[ R NP [T T S, TP Y— —a
F i 10 Wil
¥

Temperature ﬁ

L
Battary uoltage—n-----------..xﬁ \ E
e S-bit shift P
I | rggister
{Analog ihput) 2o 18
T 301 ¢s eno|l g
External input signal -« /,f"f Sequential - L E 7OLD RIZ
s VRF |_Comparison g T Lk [N —
o | regisier =
Barcods input signal - - S U Jﬁ’ g 1:35
Refarsence input 2811 D/ A atp
2.0V _
14
it

Fig. 2-88

2.9.1 Operation Caontrol

The +2V reference voitage and a clock signal of approximately 400 kHz are fed from axternal cir-

cuits when the +5V source is supplied, and the converter is activated. Then, to accomplish an ac-

tual A-D cenversion, the following sequence of control operations must be externally provided:

1. Channel Selection
Aftar activating a low cs signal , the first channel selection address bit is supplied via the 51
signal line, together with one shift clock pulse from the SCK signa line. Repeating this opera-
tion eight times, with the adress bit changed each time in sequence, causes the complete de-
sired channe| address to be set te the shift register in the converter. This then goes high. This
causes the least significant bits of the shift register to be set to the address latch decoder and
the channel is selected according to the two bits as shown in Table 2-16.

Table 2-16 Channel Selection

Bit O Bit 1 ] Analog channel
0 ¥ - 0 {Temperature) ”
1 0 1 {Battery voltage;
[ o 1| 2 External input o
1 1 3 U —
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2.9.1.1 A-D Canversion

Turning the CS signal high causes the A-D conversion, using the selected analog input channel
when the sequence controller sets virtual bits to the sequential comparison ragister. An analog
voltage eguivalent to the value of the bits set in the sequential comparison register is generated
by the converter and compared with the input analeg voltage by a built-in comparatar. It is then
determined whether or not to reset any of the virtual bits, depending on the compared result. This
aperation is repeated until the exact combination of bits, which is saquivalent to the input analog
voltage, is finally set in the sequantal comparison register. This sagquence of operations requires a
minimum of 56 clock pulses, and the entire sequence is repeated until the cs signal is turnad low.
Thusg, the sequential comparison register is refreshed approximately 14 every us (2.5 43 x b6 =
140 us) becausa the clock cycle is approximataly 400 kHz.

2.91.2 Converted Digital Data Read

Turning the CS low causes the sequence controller to stop operating, terminating the conversion.
Approximately 12.% us (a duration of b clock pulses) after this, the internal o] signal, which is
used in the sequence controlier, goes low, allowing the converter to be interfaced with the axter-
nal circuit via signal terminals such as SO and SCK, stc. The contants of the sequential compari-
son register have been set to the shift register by this time. Thus, when the shift clock {SCK) pulse
is supplied, the digital data is output over tha S0 line one bit at a time &t the rising edge of the
pulse,

2.9.1.3 Output Data

A specific value of total error is inherent to this A-D converter due to its physical property which
varies depending on reference voltage. |t internally converts an input analog voltage to & digital
value of eight bits. Howewer, the total error at a reference voitage of 2.0V is squivalant to the two
least significant bits. Thus, only the six most significant bits are effactive.

2.9.1.4 Timing

Fig. 2-89 shows a conceptual basic oparation timing of the converter. The minimum conversion
time corresponds to a duratien of 56 clock pulsses, writch is approximately 140 us (2.5 us x 56 =
140 us) because the clock cycle is approximately 400 kHz. Thus, a total data transfer time of ap-
proximately 400 us is required for channel selection and digital data read.
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2,9.2 Battery Voltage Detector Circuit

The battery voltage delection circuit detects two specific signals from low vaoltage {approximataly

4.7V} and a recharge start voltage (approximately 5V)

When thase voltage are sensed, following sequence is initialed.

@ Lowwveoltage........................ approximately +4.7V
When this voltage is detected, the 7508 forces the current computer aparation to an end at an
appropriate point {a point at which the terminated operation can be properly resurmed) and
switch the main battery to the auxiliary battery.

@ Becharge start voltage............ approximately +5Y
When this veltage is detacted while the AC adaptor is connected, the 7508 switches the
charge from trickle to normal mode.

2.9.2.1 Circuit Operations

Fig. 2-90 shows the battery voitage detector circuit. The battery voltags VB is fed to Ithe divider
circuit, which congists of RB9 and R57. through the fuse F1,and the transistor 037, The divided
voltage is suppled to channel AN1 of the A-D canverter. The voltage drop across F1 and Q32 is
negligible and the voltage at the AN1 terminal Van is given as follows:

AN1= s T ~~AN1 = 0.36-VB

@ Low voltage: The converted digital value, which is equivalent to the low valtage of +4.7V, is
D3(H) at a reference voltage of + 2.0V (the digital equivalent is FR{H}). This value is approxamate-
ly equivalent to 1.69V. Thus, the VB voltags of 4.7V should generate a potential of 1.75V at
terminal AN1 as detsrmirned by the following expression:

1.69

VB[:] = b 36

® Recharge start voltage: The recharge start voitage of +5V is converted to a digital value of
EB{H]. Thus, the potential at terminal AN1 should be 1.8V,

I
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2.9.3 Tempetrature Detactor Circuit

When the power switch is off, battery power consumption is minimized by optinizing the refragh
current according to ambient temperatures. The ambiant temparature is sensed by a thermistor
and fed to channeal ANO of the A-D converter which detects the reference temperatures.

2.9.3.1 Circuit Operations

Fig. 2-91 shows the tamperature detector circuit, inctuding the sensing section. The reference
voltags (VRF] is adjusted to +2.0V by VRZ2. Thus, the potential at point (A} is given as follows, ba-
cause of the voltage divider circuit consisting of R76 and R111;

U H

47P
R &0 I_rl
RIZLIC2%
) 7 A

%33 2z
55 ¢ 3
6] _
o 5 :E e 1 Syl
{10 JFD 7000 - 7o PMa
RI1 151
T & A8 N % 5
5 3 |

sok 3 10K
YR

I
F T

ERT L0AR562A8

Fig. 2-91 Temperature Detector Circuit

R111Vx
VRF = R76+R111
_.VRE(R7B+RI111}
Vx= R111
2348 x102+100x107)
V= 160 1 165 =2.696 {V)

Potentizl at point {A)

The potential |A) is elso applisd to tha voltage divider circuit consisting of REBS and the thermistor
TH1, which is the ternpsarature sensor. The potential at the junction of R86 and TH1, VTH, which
is supplied to channgl ANQ, is therefore represented by the following expression:

RITH1)- 2.696
RBEG + R {TH1}

where the thermister resistance R [TH1) has the following temperature charactenistic:

YIH=

1 . —— 1 N L
02732+t ~ 02982 (¢
As the temperature rises, the thermister resistance decreases, causing the voltage supply to the

AMO chanmrel (VTH) to be lowered.

RiTH1} =55 K exp 4.3 |
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2.9.3.2 Processing By Sub-CPL After Detection

The sub-CPU 7508 converts the ANO voltage to a digital value based on the reference voltage.
The sub-CPU then finds the peints that carrespond to 25°C and 45°C, and controls the D-RAM re-
fresh current for saving power consumption as follows:

< Temperature range {"C) > < D-RAM refresh currant (pA) >
A5 orabove ... 1400
2borabove ... BOO
Below 25 .o 300

2.9.4 Analog Input (ANIN)

The Analog Input (ANIN} terminal in the analog input interface, which is connected to the AN2 ter-
minal aof the A-D cenverter, provides a universat A-D conversion capability which can convert any
analog voltage signal from OV to +2V to digital data from 0Q (H) to FF (H). A triggering output
{TRIG}) terminal is provided in this interface so that a wide variaticn of analog devices from a sim-
ple one such as a joystick to 8 complicated measurement instrument can be connected. The ANIN
signal line may be pulled up to the +5V supply via the jumper J4.

The input signal is limited from OV to +5% by voltage limiter diodes, and high freguency noises on
the signal line are removed by a filter circuit, including the capacitor C37, before baing connected
to the A-D converler. Fig. 2-92 shows the barcods control circuit.

. R52
TRIG Gy "Wy t R 12 =4
{ 10K 1
Analog input intarface | ANIN O - 0 *3 C33;
RoT
100K DAZ
- GNP RMM  R33
K K
oN ! L OFF DAT A/D converter
R106 o ca'.j;
100K +3
R32
[BROT Qe b AN v7s AN
- 10K 5K o
c36 wFO7001
H23§
2.2K
Barcoda interface
+5 O ¥
c2zz
GoO——
77 °eP tc SWBCD
12 0<I. 5 MJHE
120

Fig. 2-92 Barcode Control Circuit
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2.9.5 Barcods Input {BRDT)

The barcode input (BRDT) terminal is connected to the AN3 terminal of the A-D convearter,
through veltage limiter and noise limiter circuits similar to the ANIN signal line described above,
and pins 1 and 2 of the NAND gate 3D. The NAND gate feeds the barcode data input signal to the
read circuit, which is discussed in detail in the next saction, "Barcods Intarface”. The AN3 channai
pravides a rcute to a special check function for any unacceptable deviation fram the nominal vol-
tage levels, +5V and the ground level, of the barcode data signal.

Barcode Interface

There are may barcode systems for each of which a different barcode data read progam is re-
quired. In addition, there ars numerous modals of barcade readers whaose hardware characteris-
tics (which require different barcode color pattern specifications, scanning angles, end/or reading
heights, etc). This computer incorporates an interface for TTL-compatible, hand-held barcode
readers which are discussed in dstail in the foilowing:

This interface has a +5Y line terminal that can be used to supply the operating power to the con-
nectad barcode reader. The suppiy is controlted by the barcode reader powsr anjoH (SWBCD)
signal fed from port 12 of the gate array GAH40M which can be directly contralied by hit B of
main CPU address 00.

The barcode data signal line is supplied to the AN3 terminal of the A-D converter, through a vol-
tage limiter and noise eliminator circuits, similarl to the ANIN signal line, and port 14 of GAH40M
{BCDy after being inverted by the IC 3D as described above. Thers the signal is examined whether
it is active {ON or MARK) or inactive {OFF or SPACE), and each active {MARK} duration lie. the
pulse width} is measured under the control of the main CPU. Before proceading to the discussions
on the barcode interface circuit operations, basic functional theories of a barcade reader and a
sample wavsferm which it generates from a given barcode pattern are discussed hera.

Barcode Reader

Barcode marks printed
on label shaet

Barcode sensor Lens o

+5 O - LED N
R PN I S R T EInal
T T Photo '_._. -
BRDT © Dhgitizer Amplifier transistor
cwcuit Reflected light

Fig. 2-93 Barcode Reader Funcational Block Diagram
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As shown in Fig, 2-93, the resader has 2 light source and a reflected light sensor which connects
the optical barcode pattern {a series of variations of contrast, gensrated by the black stripes and
exposad white sheet) to a series of electrical pulses. Many barceds readars are of a hand-held
type so that each scan inevitably cauges a variation in the output pulse signal {BRDT) due to differ-
ence of scanning speed as shown in Fig. 2-94,

Scanning spead 1

Scanning speed 2

Fig. 2-94 Barcode Data Signal Vaniation Due To Scanning Speed Difference

If tha pattern were read at almost the same scanning speed {i.e., at a constant barcods movemant
speed), the ratio of the corresponding marks and spaces would remain the same. Thus, the pat-
tern could be correctly read in principle by supposadly triggering a tims measurameant mechanism
with each pulse, measuring the time between the pulses, and processing the pulse intervals based
on a refarence timing obtained from the measurment. This sequence of operations are actually
accomplished by software as discussed below.

Barcode Data Processing

Read barcode patiern data are detectsd and processed under the control of the main CPL. A trig-
ger pulse, which is generated by the leading and/or trailing edge of each arriving barcode data
pulse and a fres-running counter (an endfess counter which repeats counting from 0000 (H) to
FFFF {H) are used to detect the puises; a data pulse is detected by comparing the counter value at
tha time a trigger pulse is generated and at the time the next trigger pulse is genarated.

Fig. 2-96 illustrates the operation.
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J/—-'Cluck

\PHESET W RESET
FRC jupper & bits]  ju=— FRC {lower B bits)
Overflow
0003 Read 0002 Read
) Main CPU
ICR lupper 8 bits) ICR {lower 8B bits} (48
Q000 Read
..... Ny
[ata bus V]
0001 Read
“““““““““““““““ T Trggermode  [UUH(E5H Write
A-T converler Interrupt control
CTRL CTRL {ER) 0004 Wite INT
o ———
| t
ICF {Input Capture Flag) —1 GAH40D t—ﬁlﬁrﬁérrubt
| |

L = = = d

Fig. 2-95 Barcode Data Read Circuit Block Diagram
Table 2-17 BRDT Triggering Modes

Thea barcode data read control is initiated by
an interrupt issued from the gate array
GAH400 to the main CPU.
the input capture flag {ICF} is turned ON by a
harcode pattern read {i.e., reader scanning).
The trigger may be generated at a different
point ¢r points on the puise, depending on
the BRDT triggering made selected by the
user. [See Table 2-17)

When interrupted, the main CPU first reads
address 0002 to store the lower eight FRC
bits in the corresponding lower half of ICR,
then it reads address D003 to store the upper

It occurs when

Address 0G00 BRDT triggering mode
Bit1 | BitO [polarity)

0O 0 Triggering is disabled

o 1 —l Triggering at falling edge

1 0 _f_ Triggered at rising edge

Triggered at both rising
1 1 = .
_T_ ¢ and falling edges

aight FRC bits in the upper half of ICR, and resets ICF, removing the triggering signal. At
the time tha trigger pulse is generated, the main CPU reads addresses 0000 and 0001
to determing the FRC count value: ICR maintains this value untit it is updated by ths next FRC
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read, while FRC continues counting until another intarrupt by the BROT trigger pulse occurs. The
next pulse repeats the operation. In this manner, the main CPU can accurately read the barcode
pattern data by means of software.

The BRODT signal is also connectad to the A-D converter; converter output is used to examing the
barcode data signal for any unacceptable deviation fram the nominal voltage levels and has noth-
ing to do with data read.

R52
TRIGO LYY FO— . . .
10K _L 25}
' Do 5 33 7508
Anatog interface | ANIN . >
émr}?
. 100K DAZ
one Ja RM1-1 R33
T ANZ
Yy » 10K 54K
onl /oFF Dad
& C37
R10
1O0K
" 56 "3z
BROT @ wuj:w»— AN3
10K 54K 1D}
o T3 pPD7O0N
RZ3
Barcods interface 2.2%
+5 O—rreees Lo
+
cz
. [ SE—
BCD
rida . (4C)
SWECD
i Dq L&) Fiz2
120

Fig. 2-96 Barcade Intarface Circuit
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Fig. 2-97 shows an example of the barcode patterns. (This pattern is for low-resolution of CODE
39.

MY AN
L IRV
AR L
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210 ROM Capsule

The ROM capsule can hold two 256kB ROMs and is cantralled by tha gate array GAH405. A
power supply ling which gsnerates and supplies +5Y power from the VB line to the capsule, as re-
quired, is also included in the circuit. Fig. 2-98is a block diagram of the ROM capsule and its con-
trol and data lines and buses.

=13 K
ROM =2
{O000H ~ 7FFFH) e —
o
4l
& I
o a
! )
~ i
1OE < ©
ROM %1 {
- 6303
(BOOOH ~ FFFFH) b {13D)
N
cCcC
S 8
GAH405 p P
1T 0
A AB14
“ AR1H
ROM capsule E
power [+5Y) supply N AS
R
DAD ~ 7 >
Fig. 2-98

2101 Addressing

Twa 2767 (8kB), 27128 {16kB), or 272586 {32kB) ROM can be mountedta the ROM capsule and
are accessed via the G303 slave TPU as follows:

The ROMs are addressed using the data address lines DAD through DA?Z. An address is therefore
set in GAH40S5 in two parts. GAH40S has two 8-hit PROM address registers; High and Low,
which can be directly accessed as an /O address from the slave CPLU.

The most significant bit {MSE] of this set of address registers is used to select either ROM # 1 or
# 2 (i.e., serves as the chip select bit). Fig. 2-99 is a block diagram conceptually illustrating ROM
capsule addressing,
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ool ROM 221 :]
ROM salect ROM % 2 Data :>6303

————]register

i =i

R Address
O023H
FROM address FROM addres
register {Highh 7 6 5 ‘4 :3 2 1 O 7 5 5 '4 3 2 1 U ragistar:Lc:w}S
MSB X T X (5B
A /\_. 4k— Address D023H
me Address 002 2H
0oap-~ 7 6303
Fig. 2-99

ROM data is read by a read at I/0 address 0023H from the 6303,

2.10.2 Power control

The +5V ROM power supply is controlied via, the 6303, by accessing the command register in
GAH405. The process is similar to the ROM data read, The SWPR signal, which turns the power
supply on and off, corresponds to bit O of the command register {1/0 address 002 1H), which is
under the direct control of the 6303,

GAHADS |
ROM 1 | ROM 2
Data e |
Slave - |

CRU - ol [}
6303
Address 002 1H — — — o 0021 SWPR +5V ragulator
L IR ! ROM capsule
power supply
Fig. 2-100




This power supply is controlled using a 3-second timer and cperates as follows:

(1] Whean power is off

REV .-A

The SWPH signal enables the voltags regulator. 50 ms later, ROM is read and the timer is trig-

gered.
{2} When powaer is already on
ROM is read and tha timar is triggered.

The above 3-second timer is used to anable the voltage regulator only during ROM read; the regu-
lator is automatically disabled if ROM is nat read within three seconds, ROM access is made sffi-
cient in cases where many ROM reads are rapeated within & short period of time by eliminating
the 50 ms wait time required for regulator stabilization. Fig. 2-101 illustrates an outline of the re-

gulator control,

I U

ROM read

Rggulator cutput

|
1
|
|
—f 2 ]

3 second

| I
I I
I [
I I

Fig. 2-101 ROM Power Voltage Regulator Control

2.10.3 ROM Data Format
It should be noted that tha logical addresses
imemory addresses as seen frem the main CPU)

and the actual ROM addresses do not com-
pletaly match, as shown in Table 2-18. Legical

addrasses are used in the following descrip-
tions on ROM data format,

50 msg L1
e ] —ff ™ o]
3 sacond 3 sacond
Tahle 2-18
ROM Address
Logical 2764 27128 27356
address {8 kB) {16 kB) {33 kR
Do0oo 00(-;::-0 000 4000
1FFF
0
3FFF / // 7FFF
4000 /;/// A / 0000
?FFF // % 3IFFF
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2.11 RS-232C Interface
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This interface is contrelled by the programmable serial contraller 82C51 {IC 2. The interface re-
quires special voltage supplies that meet the RS-232C standard. + 8BV sources are provided from
a DC-DC converter regulator which generates the voitages from the battery voltage (VB) under the

contral of {C 4C,

2.11.1 RS-232C levels
The RS-232C standard defines the space state as being batween +25V and +3V inclusive, and the
mark stats bs between =25V and -3V inclusive. This circuit uses the DC-DC converter to gensrate
the voltage sources of =8Y from the battery voltage +5V) for the R5-232C levels. Table 2-19
sumrnarizes the relationship betwesn the lavels and data signals.

Table 2-19
. C . Start/Stop Bit in
Woltage Level Data Signal Timing Signal Stats Start-Stop System
+8V ] On Space Start bit
-8 1 Off | Mark Stop bit

The interface circuit uses the recever circuit shown in Fig. 2-103, which can receive up to maxi-
mum levels of £ 25Y.

Input

+h
10K
O—MA— -
{RS-232C lavals)

) Output
100K

4049

{input wavetorm}
3

[TTL lawels]

Fig. 2-103

{Qutput wavefarm)
G

The RS-232C input signal is converted to TTL level by the two limiter diodes after passing
through the 10 kohm resistor,
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A circult diagram of the B5-232C interface circuit.

«— TXD ToCNB

RYD Jc:pticn interface
v,
E
2ot corm INT2
- AUX | To gate array
........... e SWRS |GAHAOM
— INHRS

uj— ru i

L o & & &
U L i [
1 3 T
v & F :
CTTTRTTTR . B
e
o

[+] a
J; GN VB
L
‘:l~l.'.-

Fig. 2-104 RS-232C Interface Circuit
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2.11.2 RS5-232C Interface Circuit Operations
Tha base transmitfreceive clock signal is supplied from GAH40M and data are converted from

REV.-A,

paraliel 10 serial and vice versa at the same rate as the base signal; one sixteenth or ona sixty-

fourth of the base rate can be selected using the mode instruction registar. The baud rate genera-
tor in GAH40M needs to be set to the desired rate bafore an R5-232C operation is initiated. Ths
data read/write and interrupt are controlled by the main CPU and via the GAH40M.

2.11.2.1 Baud rate Generator Setting
The baud rate ganarator can be set by modifying bits 4 through 7 of the register, 1/0 address 00,
through a writa from tha main CPU-

Table 2-2Q Baud rate Generator Settings

Bit 7
Bit 6
| Bit 5
[Bitil

B B |B | B Baud 8251 Baug 8251

R R|R R TXC RXC | Ratex 1/16 Rate x 1/64

G G|G6G G (8251 clock) B
307010 TX RX TX RX
ol|lo|0|o0 1 74545K 1.74545K 110 110

c|lOo| 0|1 2.4K 24K | 150 160

ol|lo|1]|0 4 8K 4 8K 00 300

I O SO SN N Jemememem errsnsrnem secessie Jreersenen e e meeesssm sessse| e e e e e
oo |1 |1 9.6K 9. 6K BO0 600 160 150
0|1 0|0, 19.2K 19.2K 1200 1200 300 300
ol1 o1 38.4K 38.4K 2400 2400 600 600
ol|l1 1|0 76.8K 76.8K 4800 4800 1200 1200
o1 .1 |1 163.6K 153.6K 9600 9600 2400 2400
AN TS DO S A A R oot AR |
10|00 19.2K 1.2K 1200 75

10|01 1.2K 19.2K 75 1200

1(0[(1]0 307 2K 307 2K 19.2K 192K ABO0 4800
1100 3.2K 3.2K 200 200 - | —

* For asynchronous transmissionfreception {start-stop bit systemn), the transmit/receive clock

rate is internally obtained by dividing the base signal down to one sixteenth or one sixtyfourth.
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The AUX signal is supplied to pin 4 of IC 120 and pin 8 of the IC 3E. When this signal goes low,
the two AND gates are disabled and the RS-232C interface is diactivated. And input/output
from/ta the option unit is possible. When the AUX signal goes high, the RS-232C interface is en-
abled and the option unit is deactivated.

2.11.2.4 QOperation Timing
Handshaking of this interface varies depending on software specification. Fig. 2-107 illustrates
the timing ralatienship among the interface operation signals.

SWRE —

+=8Y —/

INHRS —

g

DTR

Transmitter < DSK

RT&

CTS

= 5
Data | 5 TS TI5 ||
1 _Tu]234557FT01234557 7

(space/mark)

- A

Raceiver CD

Fig. 2-107 RS-232C Interface Signal Timing Relationship

< Setting up for Communications -

The interface set-up operations are common to BS-232C transmitting and receiving . The SWRS
signal from GAH40M first enables the + 8Y regulator. At the same time, the INHRS signal is
activated to pravent the regulator cutput from being supplied until it rises beyond a certain level
and becomes stable. Then, the interface issues the DTR signal to check whether the connected
modem is ready. If ready, the modem responds to DTR with the DSR signal and waits for the
arrival of the RTS signal or carrier (CD). In the following discussions, either RS-232C interface can
be transmitter or receiver.
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< Transmigsion >

The transmitter interface issues the Request to Send (RTS} signal to its modem. This causes the
madem to output 3 carrier ovar the communications fine to put the receiver R$-232C interface in
the receive state. After this, the madem retums the Clear te Send {CTS5) signal to the transmitter
interface. This causes the interface to initiate a senal data transmissicn. The modem modulates
and transmits the data bits over th& communications line.

< Recepticn >

The carrier, arriving over the communications ling, is detected in the receiver rnodam after passing
thraugh a hand-pass filter. This state is informed to the receiver interface via the Carrier Detect
{CD) signal. The interface assumes the Ready-to-Receiver state and the subsequently arriving data
is demodulated by the modem and is read by the receiver interface. Fig. 2-108 illustrates the sig-
nal fallow, including fiow aver the communmcations lina,

OTR DTR .
-ROY} r 1RDY |- &= — Receive
1 I side
Transmit DSR | ___ e e DSR.
side
RTS c RATSA
——0sCHT - B ————
crs | ; 3 | CTS
Communications [ine F
E
—_ - -1 i co
TX ~
= — e RXT
A E"w-;g- >
[1-]
, : A
1 = ;
i = L
} Transmitter modulatarf Receiver modulator, ll'\
; demodulator {modem) demodulator imodem} 5
R5-232C levals RS-232 levels
Fig. 2-108
2105

T
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2.11.2.5 Signal Level Conversion
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An IC 756188 {USART} is inserted in two RS-232C interface output signal lines to canvert tha TTL

tavals to the RS-232C levels of + 8V,

A limiter circuit consisting of two dicdes is used for the level conversion from R5-232C to TTL.

Fig. 2-109 shows the individual circuits.

= Dutput signal lines >

There are three cutput signal lines; RTS, TXD
and DTR. RTS and TXD are converted by the IC
12C {75188). DTR is normally pulled up to the
—8Y supply and it is driven to +8Y anly when
DTR goes low.

< Input signal lines =

There are the four input signal lines; RXD, CTS,
DSR, and €D. These signals are converted by
the limiter dicds circuit shown in the figure.
Mark (negative level) causes a current through
the dicde B, clamping ths input to IC 4049 at
the ground level. Space (positive level) causes a
current threugh the diode A to the +5V supply,
clamping the input at +bV.

T 2 3
RTS —=11zC —':31_L ------ ——o BTS
14 ;l;
+By
ALLX — 4 ) o=
XD __ 5] 124 ¥ 1 = TXD
™
(INHRS)

B ' e a OTRH
_MEL } BV T
DTR :

ToRS5-232C
intarfaca

&Y

GND

Fig. 2-109

* This interface circuit uses R5-232C lavels of + 8Y. The standards defina the levels as follows:

# Mark —logical "17 (stop-bit level): -3V ~ =25V

# Space - logical "0" {start-bit level): +3V ~ +25Y
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2.11.2.6 Recaption

The input interface line signais RXD, CTS, DSR, and CD can always be read, regardiess of whether

power is on or off.

That is, the RS-232C interface supply voltage regulator neads not be turned on cnly for raception
provided that the CD (DCD} signal is monitered with the DSR signal held high or the raception

check is disabled.

@ The 10 kehm current limiting resistor insert-
ad on the receive signal line as shown in Fig.
2-110 pratects the connected device from
excess current or voltage drop. The naxt val-
tage limiter cirguit, consisting of two diodes,
and converts the R5-Z32C line lavals fraom
the mating transmitter to the 0/45Y TTL le-
vals. The 100 kchrn resister pulls the limiter
output down to ensure that the inverter IC 3B
to functions properly.

2.11.2.7 Operation Mode Switching

The transmit/receiva lines between the option
unit {if connected) are connectad to the trans-
mitfreceive data lines (TXD/AXD) between the
serial controller 8B2C51 [{2A), as well as to the
those lines going te and fram the RS-232C in-
terface, as shown in Fig. 2-111.

These two pairs of lines cannot be controlled
simultanaously. It is necessary to enable one
aither pair or ne other, This is accamplished by
the AUX signal, issuad from gate array
GAH40M. This signal is cantrolled by the main
CPU using bit 5 of its 1/ address 0002, When
the bit is Q, the AUX signal is held low, disa-
bling the transmit/receive data lines to/from
the RS-232C interface at gates 3E and 12C re-
spectively. When the bit is 1; i.&., the AUX sig-
nal is high, the data lines are disabled. Thus,
the cption unit data lines must be disabled at
the option unit in order to prevent mixture of
tha signals.
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100K,
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=R XD
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1262
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L
Ry TXD
_u..v A
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2.12 Serial Interface
This interface is provided by using the serial port of the 6303 slave CPU. A baud rate is obtained

by dividing the 614 kHz system clock supplied from the 6303 according to the command sent
from the main CPU. Fig. 2-112is a circuit diagram of the serial interface.

g
1 —t SlevecPU 5303
Plg
I3 A
LL1 Py
a Eo T
E
i
?
{INHRS}
018 Collsctor SERIAL
CNE
;
3
3

Fig. 2-112 Serial Interface Circuit

2.12.1 Power Supply

The driver {12C) and receiver {9B) circuits in this interface are the same as those usad in the
R5-232C interface. Thus, the same + 8V voltage regulator is required, which is also controlled by
the gate array GAH40M. See paragraph 2 5.3 for details of the regulator operation.

2.12.2 Data Transmission Rate

A baud rate can bs determined by varying the internal frequency division of the clock signal to the
slave CPU {24578 MHz). Ore of four baud rataes, 38.4K, 4800, 600, and 150 bps, can be salact-
ed. The baud rate salection is accomplished by rewriting slave CPU address 010 {the Slave CPU
transmission rate/mode control register] as shown in Table 2-21. [The original frequency of
2.4576 MHz is quartered within the slave CPU to the 614 kHz operating clock signal.)

Table 2-21 Option Unit Data Transmission Rate Selection

Address 0000 | Frgquency Division Ratio {Frequency l

Bit 1 Bit 0 |Division to the Operation Clock Signal); fransmission Rate
. D xxxxxxxx - e ror 34800 bands
... ﬂ ,,,,,,,, - . ”123 208 4800 bau::‘i:"
1 0 1/1024 1E?m5 xxxxxxx 600 bauds
.. 1 _________ 1 s oo p— E — 150 bate
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2.12.3 Interface

The signal voltage levels are the same meaning that used in the RS-232C interface, as shown in
Table 2-22.

Table 2-22 Data Signal Voltage Levels

. Corresponds to Start
Vohtage Level Data Signal State or Stop Bit State.
+8V o - Space Start bit
-8V 1 Mark Stop bit

& The Transmit {ﬁ} signal line is controlled by the INHRS signal via transistor Q16 inserted
across that line and the -8V supply. This is required ta suppress the regulater cutput, prevent-
Ing its risa time irregular voltage waveform from being recognized as a start bit by the connact-
ad device.

® The PAX and PIN signal lines have a 10-kohm currant limiting resistor, a2 voltage limiter circuit,
consisting of two diodes, and a 100 kehm pull-down rasistor, as shown in Fig. 2-113.

The current limiting resistor protects the connected device from overload and veltage drop.
The valtage limiter converts the + 8V RS-232C levels to the (/+5V TTL levels.
Thea pull-down rasistor ensures that the IC inverter to functions properly.

+5
Slave CPU

98

-— Input

10K
100K

Fig.2-113

21089

-
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2.12.4 Circuit Operation
The interface allows the following futl-duplex data transmission between the computer and the

connected device:

Nurber of start bits: 1 bit
Data length: 8 bits
Number of stap bits: 1 bit
Parity: Mot used.

The POUT and PIN signhals, which respectively, indicates whether the computer [or the connectad
device} is in the transmit or receive state. Hawever, these signals will rary depending on the con-
nected device and/or the application program used in the computer, See Fig. 2-114,

Computer Connected device
Controd signal
POUT 4 » PN — — 7
PTX Transmitied data » PRY
. Control
PRX e Received data PTX Ccirguit
PIN Status {Ready) signal POUT — — J

Fig. 2-114 Serial Interface Signals
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2.13 Speaker Circuit

A cone spaaker is built in on the back side of the MAPLE board. An extarnal speakear can be alse
connected as required.
{1} Input signal
The following three signals are input to the spaaker circuit,
® Microcassette read signal - may be a sound source.
& Slave CPU 6303 output.
® Expanded intarface SPI signal.
{2} Output cantrol
The output to the speaker is controlled by the slave CPU 8303 via its port 17 as follows:

Port 17 level Cantrol
High Enables tha speaker circuit.
Low Disables the spaaker circuit.

& The output level ta the speaker can be adjusted by a variabla resistor,
® The internal speaker is automatically switched to the external speaker when the speaker
cord jack is connected with CNT1,
(3] Speaker
The built-in speaker is a 200 mW, B ohm cone speaker with a frequency range from 600 Hz to
10,000 Hz.
Nota: Tha BEEP command can specify up to 2600 Hz.

2.13.1 Circuit Operations

The speaker circuit includes an operational amplifier (NJM 386, 8B) whose operation voltags is
controlled by the slave CPU 6303 via port 17. When port 17 is at tha high level, the operational
amplifiar is activated. See Fig. 2-115.

SFt (Speaker Input fram option unit)

a k]
Fram slave CPU 303, port 16 {pin 19}

RADSP (Microcassette read data)

Fram slave CPU G303, port 17 {pin 20}

EXSP ?c-:j'ﬁ“T
10 ExsF' 1
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When the operational amplifier is activated, the 5P, RDSP, and slave CPU output signals are fed
to the non-inverted input terminal {pin 3) of the amplifier through the respective resistors and the
capacitor €18, are amplified and the output is obtained at pin 5.

The inverted input terminal {pin 2) is greunded. When the voltage at tha negative pale tarminal of
£18 deviates from the ground level, tharefare, the voltage divided by the variable resistor VR is
supplied to the non-invartad input terminal {pin 3} and amplified.

£18 is inserted to reject the DC component of the incoming signals.

2.13.2 System Outputs to Speaker
Any aone of the sounds listed in Table 2-23 can be output 1o the speakeris) from the system via the

BASIC SOUND command, 8.g., /n the application program.

Table 2-23 Systermn Outputs to Speakser

Oceasion Sound
Powar on in Restart mode Ora short sound of selected frequency
Power onin Continue mode - One long sound of selected frequency |
Before password antry One "peerog”
_;larmfwake o pﬂw;.r..;# ................................................ Thmepeﬁmes i
Alarm/wake display Three “peerog”

The buzzer is sounded by 4 combination of the abave sounds.

Example: When the computer enters the Restart mode at the Wake time while power is off.
Three "peeross” and one short sound of the selected frequency occur.
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Ovserved Speaker Qutput Signal Waveforms

iTop! RD - Maasured at IC3, pin 1.

{Bottemn) RDSP - Measured at CN1, pin 5.

* Adjusts the volume control variable resistar
VR1 at the middle when playing back AZI-
MUTH tapes.

200 my

200mv 5045

M

200my

£00my

Fig. 2-116

When the variable resistor VR1 is set minimum, the RDSP signal has a'most the same phase as
the output signal at IC3, pin 1. Howaver, its phase amplitude decreasas as VR resistance in-

Creases.
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2.14 Dynamic RAM
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As shown in Fig. 2-117, eight address lines, one data input, and one output line are connacted to
the D-RAM, which is controlled by four signals; W, RAS, CAS, and RF.

l\
___l/

SN
—/

Row decoder {128)

Cell matrix

il

J‘\

RAS C-em-

4

Column dacoder [128)

Row timing pulse

generator cireuit

Refresh address countar

Refresh controller

= Output © DO
buffer
Input )
buffer
[ 1
Timing pulsa —
ganarator —O W
circuit
<o
Colurrn timing pulse —
Qen@rator circuit —0  CAS
< RF

Fig. 2-117 D-RAM Control Functional Block Diagram

< Address lines =
Each D-RAM chip has a capacity of B4k bits, parmitting only eight lines to be addressed at a time.
Therefare, GAH40D sends the upper and lower sight bits of the 16 bit address lines from the main
CPU separately. This adress mode 15 illustrated in Fig. 2-118.

16 addrass £ address
lines lines [
GAHAOD——N] ‘5"

Main 40 ¥
CPU _._/ rz- —| %;
tar | 2
I-"; I AlS

AlS _J

L -

Addrass decoder

Address output
from main CPU

GAH40D
address decoder

CAS

Fig. 2-178 D-RAM Addressing Control
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2.14.1 D-RAM Accesses

The D-RAM is read/written and refreshed via the gate array GAH40D. The G-RAM is a uasi
C-MOS product {the output section is built with C-MQS and the internal circuitry uses N-MOS),
which requires a relatively large amount of operating current. Consequently, a power-saving fea-
ture is provided, which selects a minimum safe refresh current, depending on ambient tempera-
ture.

Address lineQ ~ 7

ow | 168 7E) L (80} n t6E) n :u’h 70}
c 5‘ ™ RF Bit 5 — Bit4 gtz || 1
PCAS) canson |—=w
. = RAS
Bank —— a8 'IIL $ {5E) G_
control Bit 3
T ——— S ———
(Y
& Main CPU PL ROM
™ GAH40OM [
e ] rpE——
BKZ _:J_ Option unit {RAM disk) —!
L. I
- | LGAHMDE BE4KB/ 1 28KE |

Sub CPU 7808

Fig. 2-119 D-RAM Configuration

An external B4kB or 128kB D-RAM memory can be expanded as an opticn vnit, which can also be
battery-backed up, as shown in Fig. 2-119; the refresh signals DW and DCAS are also supplied
from the sub-CPU 7508 ta the option unit.
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2.14.2 D-RAM Refresh by Sub-CPU
The D-RAM refresh feature is enabled whenever the D-RAM is not being accessed by the main
CPU. Tha feature refreshes tha D-RAM using twa signals: DW and DCAS. Refresh is performed

in one of three modes, automatically selected depending on ambient temperaturs.

1] Operation modes
The Sub-CPL) 7508 manitors the ambient tempearatura, which is read as a resistanca variation
of a thermistor connected to channel ANOQ of the A-C converter 7001, and an internal control
program determines one of three predetermined temperature ranges into which the read valuy
falls. The sub-CPLU sets the states of perts 72 and 73 according to the selected temperature
range. The range is indicated to the gate array, GAH40D, which internally generates two re-
fresh contral signals CAS and WE, and supplies tham to the D-RAM chips. Table 2-24 sum-
marizes the relashionship between the modas and the control signals.

Table 2-24 D-RAM Reafresh Mode and Contrl Signals

REV.-A

Refresh Ambient Caontrol signals tc D-RAM Control signals from 7508 to GAH40D
g rzs temperature o —— g—
mode range {"C} CAS WE DCAS Dw

TH 45 - H H 0 O
™ 25 ~ 45 H L Q0 1
L 0~ 25 L | — = 1 1

2.14.3 D-RAM Refresh by Main CPL
The main CPU refreshes the D-BAM by issuing the lower serven refresh address bits and the

MREQ and RF signals after each operation code fetch during the M1cycle. The actual waveforms
of the relatad signals are shown in the following:




HEV.-A

Observad signal waveforms
RAS and CAS signals

{Top)} RAS signal — measured at IC BA, pin
17
Bottom}  CAS signal - measured at IC 64, pin
44
25y
Fig. 2-120 RAS and CAS Signal Waveforms
Menu display o
{Top) RF output - measured at IC 6A, pin
40

(Bottom}  Z-RF input — measured at IC 6A, pin — =
29 G Y -

Fig. 2-121 Z.RF and RF Signal Waveforms
During Menu Display
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Read/write
{Top} AF ouput - measured at IC EA, pin i-_ —::-zu —! SuS
4 ! [
{Bottom! Z-RF input — measured at IC 6A, pin
29 U
2ys
G
1 W
2O
Fig. 2-122 Z-RF and RF Signal Waveforms
During Read/Writa
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3.1 Microcassette

The microcassette tape is controfled by the 6303 slave CPU. The unit requires a comparatively
large power supply because of the mechanical functions it performs. |t is powered only when
used. Fig. 3-1 is a block diagram illustrating signal flow to and from the microcassette.

SLAVE |
cru - KoY GAR0S [ MG board
6303 _ |
T Microcassen
I mechanism
f
Oj |
Power supply |
>
A MAPLE EOARD +

Fig. 3-1 Microcassette Tape Operation Control Biock Diagram

3.1.1 Slave CPU Functions
The 6303 slave CPU directiy controls all microcassette tape operations using the fellowing sig-
nals:
[ HSW: Indicates the current position of the read/write head (L QAD/ UNLOADY.
WE: Indicates whether the microcassette is write-enablad.
{detects the prasence of the microcassette write inhibit tab),
ERAH. Erase signal
HMT: Head pinch motor drive signal.
D: Write data.

3.1.2 Gate Array Functions

The gate array issues or accepts the following signals under the control of the slave CPU-
MTA - MTC: Capstan motor drive control signal
CNTR: Tape count detection signal {photo-reflactor detection signal)
RDOMC: Read data
SWMC: MMC board and mechanism operation power control signal

3.1.3 Microcassette Tape Data Format

Data are recorded on a microcassette tape in blocks of 266 bytes and all cassette tapss are
accessed in blocks. Fig. 3-2 illustrates the structure of a data block.




Block chack characier held

Prearnlle
—
Synchronizanon held Bk ezt igangn delil Data fisld ' Paziamble
e = iy e e -~ . o w-")‘—-.r—"*'—\
] A surwes of T, " AL
i 20-bit zaros il e M il el L
—: ----------- Bzt indens=hizatinn rommber L_ Blcack. check 1BG
. | claprarier walue by
“H* Heater block | Corizlr Radunidanay
181G ren 1 Chack (CRCI
———— Block idertfier —— 0" Datablock |
I
: L E" EOF blork |
| ! [
ot | Progesss by CRC BRI e e |
I
' !
Il-l—l.'-}:n::k R e
I I
Fig. 3-2 Microcassette Tape Data Format
One taps rasl {or one tape volume) consists of a diractory and one or more files. The directory
consists of three blocks; the first block contains identification data for the tape and directory and
the second and third blocks contain controf data for the filas.
One file consists of a header block, one or more data blocks, and an end-of-file {EQF) block. Fig.
3-3illustrates tha general data structure of one reel,
—_
[ Tape rel fwitumie)
Dureciery Fila & File 1 }S File M % S
i a— . i
I T - - -
1 el S
! T = -
I Foss Llock Secend ek Thnd block ™~ ™ — _
Tane-and direciury identificatior data |Eis contrel data tfor up 13 8 filesfl| File: contra' deta far ug i d fIIEEIl
~ o
Theze dara are raacd
inta memgry by MODUNT
J Hrader block Dista beexck 1 Data blogk 2 Data block n ECIF hlack
File m I Film strucTure data Fila data File clata -i SS l File daia Five data End of ile ]
Fig. 3-3 Cassette Tape Reel Structure
—




3.1.4 Qutline of Microcassetts Mechanism

|~ S— 1 .
Microcassette tapa Write enabla (WE) switch

O O

Capstan shaft ,w., ,W

'y
)
oY
- _Z!l Q) j Read write (R
(o]

\ head

Head pinch roller R/W winding Erase winding

Moved back and forth by the head
pinch motor. Side view

N

e =
__________ 5//_*1

Write_ whikit tab {write-inhibited when
# bent in)

’/- Cassette tape

Left reel a,_[_l;‘j': e 7 :FNF-*‘_‘L“

i
H L Fhototransistar
oy

- A ' !
: = : i ] )
ﬁ? :
- -
i [=— Reflection plate

Light emission dinde

Fright rael

R

HSW switch _____m
]

Head pmch
(pgTe1dels

Tape is lnaded when the swiich breaks,

CAR =g Loading/unloading is accomplished by slid-

ing tape an the pinch roller and read/writa
heati using a carm maotion.

Fig. 3-4

3-3




31.5 MMC Board
The MMC board consists of two major sections, the motor drive control and read/write, which
provide the following functions:

3.1.5.1 Motor Control Section
The motor control section occupias the upper half of the MMC board and controls the capstan
motor and head pinch motor drive, and tape count detection. The individual circuits ara discussed
in the following:
{1} Capstan motor drive circuit

This circuit uses two ICs: IC1 and |C2. IC1 controls motor drive circuit switching and IC2

contrals motar ravolution speed.

& Maotor drive circuit

Fig. 3-5 shows the internal circuit of IC1.

VB SW o ’
Ql ]P»w——ama IC2 Fing
JX DI Zk pz |
F
R o4 Qg
- Q2 '
ey e
wTe AT | —
FJ ra 4 a5 Q7
Q:i sy i
L] 5 \L
J .
(] (]
M+ M-
[ i
- _‘f\ M!:'--J— Capstan motor

Fig. 3-5 Maotor Drive IC Circuit

The circuit switches the polarity of the voltage applied to the capstan motor. Simplified circuit

descriptions follow, While the actual circuit operation is more complicated, the basic operation is
the same.
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Table 3-1 Cassertte Tape Operation Truth Table

Erase

HEﬁ.D:Heplaw i o 1‘_D 1 0 Luad

| WRITE (REC) ol o |1 1 ' Load

REWFND:FASTJ 1 10 0 Unlnad

Hewmmsmwa o1 0| 0 ! Unoad

T PHOT) FVPTSRRPPRRY PO R e et oo

FF.(FAST) | 1 | oi 1 0  Unload

- . ___1_114 : [

F.F. 1SLDW} i 0 L 0 i Unload

MTA = High, MTB = Low

Since both the signals are supplied to the sxclusive OR gate A, the base of the transistors Q2 and
Q3 are held high, maintaining them in conduction. This causes the emitter of Q2 to be hald high
which in turm maintains transistor Q7 in conduction, holding the M- terminal of ths capstan motor
at ground level. The low signal inverted by inverter C tuens transistor Q4 on which drives the ax-
ternal transistor Q1, supplying the VBSW voltage to the M+ terminal of the capstan motor, This
resuits in a forward capstan motor drive which winds the tape. [The motor contral transistorg 04
and A7 are in conduction }

MTA = Low, MTB = High

Both Q2 and Q3 are in conduction similare 10 the above phase. However, the high level at the col-
lector of Q3 maintains the transistor in conduction this time, causing the the M+ terminal of the
capstan motor to be heid at ground level. The low signal inverted by inverter D turns transistor
Q6 and supplies the YBSW voltage to the M- terminal. This results in a backward capstan motor
drive, which rewinds the tape. (The moator cantrol transistors, Q5 and Q6, are in conduction.)

MTA = High, MTB = High

When both the signals are high, the low output of the exclusive OR gate A cuts off transistors Q2
and G3, and no effective cantrol signat can be output at the emitter of sither transistor, but the
high level output of AND gate B maintains transistors Q5 and Q7 in conduction, holding hoth the
M+ and M- terminals of the capstan motar at ground level. (The motor control transistors Q5 and
Q7 are in conduction

MTA = Low, MTB = Low

Both the outputs of the exclusive OR gate & and the AND gate B are low; no control signal is avai-
labte. Ali the mator control transistors, Q4 through Q7, are cut off, leaving the capstan motor in g
floating state.

The external transistor Q1 is controlled by the autput at pin 6 of IC2 (a speed control signal).
Thus, the VBSW voltage may not be supplied to the capstan motor if either G4 ar 06 is in condue-
tion.
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Fig. 3-6

3.1.5.2 Motor Revolution Speed Control Circuit

This circuit controls revolution of the capstan motor to ensure a cassette tape feed at a constant
speed. Tape must be read/written at a speed of 2.4 cm/s. To secure this tape speed, the capstan
motor must revolve at 2,400 rpm.

Because no tape speed control is desired during fast forward feed or rewind, a function which can
enable or disable the tape speed control is also required. Fig. 3-7 is a block diagram of the internal
circuit of IC2.

FPowar
voltage Overshoot

control sUppression
cirgunt

] B .
H T circuit
Single N '
D Ao Ui I e Power /
lifier lizar i \mp
circuit C"Ci‘" ' fier

i Ragu- Overshoot
lated suppression

Dowear CIrcUt !
SUupply
- E) - - -

Fig. 3-7 IC2 Internal Circuit Block Diagram
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The principle of the motor speed control can be illustrated by Fig. 3-8,

Pin 2 O Whe
1K

L
¥ R1 R5 |
Pin1 o My -
100K 150K l I {Wﬂl """
| aircut ]/
| G
| Regulared
pawer .
| SUpply auT b—an- IntagrATing
RO . TR W T . circuil
1 — TAIG
R& ( ! j
[
L]
I

.y _TULULIL
UL

Fig. 3-8 Motor Speed Control Circuitry

Integrating Circuit
The IC cutput is a pulse signal as shown in Fig. 3-9. However, the capstan motor cannot be con-
trolled by a pulse signal as the motor would oscillate. The IC output is integrated by the next
stage integrating circuit, which uses the external capacitors €3 and C4. The pulse delay time (t} is
determingd by the capacitance of C4,

[ |1

—2 1

Fig. 3-9 Integrating Circuit

Current Control
The output current from the intagrating circuit is amplified and the amplified current is limited 1o a
proper value by the external resistor R3. Fig. 3-10 conceptually illustrates the principle.

Cur_rent himitar
rasistor

VEBSWY D—\ if'\/\/\gT

i ] Capstan motar

Speed controt

Fig. 3-10
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3.1.5.3 Power Supply
Because IC 2 requires a negative voltags supply, pin 5 is grounded and pin 4 is connected to the
YBSW voltags.

Input - Monostable Circuit

Metor speed control is accomplished by comparing the time constant determined by VR1, RS, and
C7 with the frequency fad back from the capstan moter tachogenarator. The relationship bet-
ween the time constant and the rpm of the capstan motor is as follows:

1

NP = TI17RxC7 wheare N: rpm of capstan motor = 2,400 rpm

: P: Number of tachaganarator poles - 10
2400.10 = T17Rx. 001 Ax: Total resistancae of VR1 and RS (kohms)

24%103 72007 uF (pF)

Rx =4 97%007

Approximately 206 k&2

The specified speed should be attained by ad-
justing YR1 neatly at the center. The opti-
mum frequency output from the tachegenera-
tor, 400 Hz, is deviced as follows:

= x 10 [poles) = 400 Hz
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3.1.6 Machanism Control

3.1.6.1 Tape Count Detection

Tape count detection is accomplished by mirrors directly ceoupled to the left reel {tha reel taking
up tape during read/write) and a photo-reflector assembly {a single element which is a combina-
tion of a light emission diode and & phototransistor). Fig. 3-11 shows the circuit and the position-
al relationship betwesn the elements.

Light emission
dicda Phototransistor

Fhoto-raflactor

GND o

CNTR + ﬂ.‘. 2 jl Mirrgr ——a=-

B 206 40ED

Fig. 3-11 Tape Count Detector Circuit and Positional
Relationship between Elaments

Tha reflector drum has four mirrors on it as shown in Fig. 3-11. One reel revolution is counted as
four.

3.1.6.2 Heed Pinch Motor Control

The head pinch motor moves the P-lever assembly consisting of the pinch roller and the read;
write head. The assembly slides back and forth to accomplish taps {oading and unloading. This
moter always revolves in a direction and drives two cams; one is used to move the P-lever assam-
bly back and forth and the other makes and breaks thc HSW switch, which detects the read/write
head pasition. Fig. 3-12 shows the controfl circuit.
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R . o HEW
HEwW 2
S O e e v—“f

E+ ORANGE
QOE- BLUE
© HFM1 RED
—CHPM2Z BLACK

2 M+ RED
. o M- BLACK

Fig. 3-12 Head Pinch Mator Control Circuit

When the HMT signal goes high, the transistors Q5 and Q2 are turned on and the VBSW vaoltage
is supplied to HPM1 (the positive side terminal of the motor), revolving the motor which in turn
causes the P-laver assembly to move back and farth.

When the HMT signal is turned low to stop the motor, the output of IC5 turns off and the output
of pin 6 goes high, turns off transistors 5, Q2. and turns on 3. This causes the HPM1
line to be shorted to ground, and applies a brake te the motor, preventing revolution by inartia. If
the motor continued revolving by inertia, the read/write head position and the pinch roller's con-
tacting pressure against the capstan shaft would deviate from the specifications, and such failuras
as read/write error would occur.

The zener diode ZD1, connected at the base of G5 maintains the voitage supplied te the motor
below the VBSYW voltage {approximately 5V). — {A higher mator drive voltage would increase the
motor inertia as described above.

3.1.6.3. Erase Circuit

When the ERAH signal is activated low, transistor Q3 is turned on. This causes a current fram the
YBSW line to ground passing through the erase winding of the read/write head, and arasing
previously written tape data. This circuit operates anly during write.

Read/Write Head Structure
Both the read/write and erase heads make use of leakage flux.

| |4 e Leakage flux

Data are actually written on the tape at the
copre slit where leakags flux is ganarate.

Fig.3-13 Read/Write Head Structure
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3.1.7 Read/Write Control Section

The read/write control is located in the lawer half of the MMC board and censists of a read and
write circuit. However, mast of the section is actually occupied by the read circuit operational am-
plifier,

3.1.7.1 Write Circuit {Erase and Write)

Magnaetic tape writs is accemplished using leakage flux as illustrated above. A logical value of O
or 1 can be written on reversing tape by reversing the direction of the flux; i.e., the direction of the
currant through the write head winding. Writa

This circuit reverses the write current direction current W

by means of charging and discharging an elee-

trolytic capacitor. Thus, the current waveform Stata| Charge | Discharge Charge{ g [Charge
n - ' . |I
theeratically locks as shown in Fig. 3-14. mg::i:;:ed N o N S N
on tape Chischarge

Fig. 3-14 Tape Write Currant Waveform

Writing a value is ultimately generating a magnetic polarity determined by the write current direc-
tion. In order to eliminate interfarence which may be caused by data patterns previously written
{magnetized) an the tape, the erase head is ahlways activated during write operation initiated by
the ERAH signal. New data, then will not be affected by previously magnetized polarities and the
tape can be unifermiy magnetized as new data is written Fi(g. 3-15 conceptually illustrates this
operation, including the positional relationship between ths read/write and erase heads,

Tapa faed direction

Erasea coil
—_— NNNNNNNNNND
- car AA,?;A A A K
g) NSNsSsN . LI SNNS
2y F%° - )
2
8 - - { TN NS SN
= SNSNNS ¥YYYVYV¥ YVV
% 5 oo
¥ SSS55585885 E M
= -e- oo R S 1 aih
Mawly writtan data n m_ Erased araa Previous data
¥
Fig. 3.15 E+ E-
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L13
3.1.7.2 Circuit Operations Read signel G—|

Fig. 3-16 iillustrates the writs circuit. To
write data, the direction of the write cur-
rent through the read/write head is alter-
nated by repeating charging and dischar-
ging the electalytic capacitor C12.

(). APH + PINK

WiLEW

Gno [3>
4

DE MAISIA |Cg

5 ] 1/6 4069
100k I---— MAPLE
board

Sub CPL £203 P21

/.___

Fig. 3-18

A series of actual data bits is written on tape by alternating current to enable or disable, depen-
ding on the value of sach bit, the pull-up of the input to pin 5 of IC5 to the VLSW voitage line
through R4. The WD signal, which represents the logical vatue O or 1 of each data bit, usually va-
ries its level and appears as shown in Fig. 3-17; it looks like a train of pulses.

oM OFF OM
FON) kit 2 kHz cycls e Bjf e ——t—tmz—  Bit e Bif  eeererssen
. OFF{0) bit: 1 kHz cycle {Logical 1) {Logcal O}

Fig. 3-17 Write Signal {WD} Pulse Train
* The flag bit is also written for each data byte and the write signal appears as shown in Fig. 3-18.

1KH;

1DDDp==c |

— .

: : ! i | FLAG BIT
BIT 1 BiT 1 @IT I @T BT 1 BIT LT T |
-7 ] ] 4 1 7 1 oo |
' OFF  OFF  oFF on oFF oN OFF  QFF | O
[P _.=:

1 byte (HEX 14)

Fig. 3-18 Sample Write Signal Waveform
312




The above sample illustrates a data write (i.e. transfet] rate of approximately 1286 bps. As shown
below, the rate varies depending on the bit configuration of the byte. Because the above sample
data byte has four bits on and four bits off. the time required to write the entire byte (B data bits
and 1 stop bit) is:

4x05+5x210=7ms
Thus, a write time of 0.777 ms {7/9) is required per bit, resulting in the data transfer rate of
approximatety 12886 bps.

Circuit Oparations During Non-Write

Part 21 of the 6303 slave CPU on the MAPLE board is a floating part, IC neither activate nor non-
active signals are output. The WD signal line is always pullad up through a 100 kahm resistor.
This causes cutput pin 13 of IC5 to be held low. The pasitive pole terminal of capacitor C12 is al-
ways grounded through the diods D2 and IC5, and no current flows through the read/writs head.

Circuit Oparations During Write

When the WD signal is low, a current flows from the VLSW line to port 21 through R40 and D6,
lowering pin 13 of ICS to almost OV. This causes pin 12 to go high which allows the capacitor
C12 to be charged, resulting in the write current through the read/write head in the dirsction indi-
cated as |2 in Fig. 3-16.

When the WD signal goes high, C12 starts
charging and results in the write current +5-¢
indicated as 11. This charge and dischar-
ge cycle is repeated for each data bit until
the complete series of data hits is written.
The diode D2 connected at pin 12 of IC5 G- | | |
limits the top and bottem of the signal by [ | '.' I | 44y
appraximately 0.6V each as shown in Fig.
3-18. This serves to supply the optimum
current waveform to the writa winding.

QB
Fig. 3-19 Write Current Waveshaping

For data integrity, however, the data section of each file is written twice. Furthermore, each cas-
sette tape reel requires a directory and a gap between blocks, Thus, the actual write time requires
more than twice as lang as that obtained from the above transfer rats.

3.1.7.3 Read Circuit

Deta written on tape as a series of altsrnating magnetized polarities is read using voltags induc-
tion across the read winding. The induced veltage is amplified by a negative feedback integrating
circuit and played back. To also allow sound playback, this circuit has a signal output terminal to
the speaker (RDSP) in the middle of a series of amplifiers. Fig. 3-20 shows tha circuit.
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Circuit Operations
The read signal from the read winding is fed to pin 6 of IC3, after its dc component is removed by
capacitor C13. Divided voltage from VLRO is supplied to pin 5 by the voltage divider circuit.

R33 RIS  RI7

5. 47K VLSW O— MW VvV M
Vk= g sl oo Z20v 33K 33K | 4K JT ins
| Vx
{ IC3, pins 5, 3
IC4, pin 3
R20

Pins & through 7 of IC3 form a negative feedback amplifier (G =— W)'

The output signal is fed, after its dc component is rejected by capacitor C18, to the next stage,

which is also a negative feedback amplifier (G =- B“Z%).

The output of this amplifier is fed to the next filter circuit. It is also supplied to the speaker circuit
on the MAPLE board. Since no phase compensation is provided in the previous stages, the signal
here has some delay.

In the filter circuit, a high frequency component is removed by the T-type filter consisting of R26,
R27, and C23, and the amplifier circuit. The amplifier frequency response is varied to lower the
gain in a high frequency range.

The amplifier, consisting of pins 1 through 3 of IC3, detects signal peaks.

o < O HoW | BROWN
< [—O KNz BROW
W <6 ‘ o
Ay R% O FCI ORANGH
00K 100K QO FGZ  ORANG
vasw (18> T a2 >
15 L‘zsn ”Ki' l Ll ‘ to
= ! o Refcs | Koo Loc+  oranc
Ep R 5L} B, ot 3 - BUE
he & 0 #r'hs RE . az of
o hp_my v 130K} x| S i J0R4A O HPH I RED
[Ty S — o WLTTREE » B 2 O M2 BLACK
iIc2
4 Clly
M8 vz MS4546L H ¥
> o ﬂizu MS1970L 250 [ o
o - 2 — i 1048t
b » [T}
1
3 | ot | i T o
u
* @ s i HHLLB
o L) RiD L
M (7 >t ok ha -
ERAH [T h 3 L Zcwo
W TS i ; T 13T 1,
CnTR - <10} ok X5
h
IC5 246 408 £ 4063 —OHM+  AED
O M- BLACK

Fig. 3.20 Read Circuit




Observed read signal waveforms - [AZIMUTH tape playback signals)

{Top} Measured at IC3, pin 7 -5 mV/CIV ¢

(Bottom) Measured at IC3, 200 4S/0IV
pin 1 -5 mvy/DIV
Sweep: 0.1

{Topl Measured at IC4, pin 7 - 200 mV/ |

DIV
200 uS5/0IV
{Bottom) Measured at |C4, pin | -
BOOmY DIV |
{Top) Measured at IC4, pin 2 - BOmV/
DIV
200 uSiDIV
{Battom} Measured IC4, pin 1 - ‘
500 my/DIV
G
.G_

Fig. 3-21

Fig. 3-22

Fig. 3-23




Observed microcassette taps playback waveforms — AZIMUTH tape

{Top) Measursd attC3. pin .. ... 5 my/DIV
{Second from top) Measured at the
center of R26 and

B27 i, 20 my/DIY
{Second from bottom) Measuared at 1C4,
pnG........... ... 50 mV/DIV 500 uS/DIv
{Bottom) Measured at IC4, pin B. AC e ——

MOde 2 VDV /\/\/_

Fig. 3-24

The top three are since waves. The bottom signal is almost a square wave, due to a peak detec-
tion by a diode inserted across pins 1 and 2 of IC4,

QObserved noise filter {phase compensation) circuit signal waveforms AZIMUTH — tape

{(Top} Measured at IC3, pin
{Second from top) Measured at the

canter of R26 and
R27. 200 my DIV

{Second from bottom) Measured at IC4, 60 uS/DIV

pin B,

(Bottom) Measured atIC4, pin b /W
AC mode :

M
NN\

Fig. 3-25




Observed capstan motor centrol signal waveforms

(Top! Feadback signal from tacho gener-
ator - measured at [C2, pin 3.
{Bottom)} 400 kHz basic clock signal
measured at IC2, pin. 2.

{Tap) Capstan motor drive voltage input
— measured at IC, pin 2.

{Bottom} Voltage control signal —
measured at IC2, pin 6.

EXPLODED SIGNAL WAVE -

1CCmy  imS

S0mY

BEms

G+_' ..........................................................................

Fig. 3-27

S50mY 100mY 1m3S

NI

50my

Fig. 3-28




3.2 RAM Disk Unit

Two models of 60K and 120K bytes are available. The models have the same circuit and operates
exactly the same way. Only the difference is whether 64K or 128K bytes of DRAM are installed.
The RAM disk unit has a Z-80 CPU built in and is operated asynchronously with the Main Frame.

3.2.1 Major Circuit Elements
The RAM disk unit is built on a circuit board which contains casing components and the following
major circuit elements shown and listed below including a battery.

6 7 1 5 3 4 T
. J:IA l 1 - l—‘—' —ﬂ:l: fr—— !’;I P""";:""'-"v
T [~ 40 e m AN c2 &
* ¥ & L“—Wr_—] O OX
, f 1 10A 1A 12A  13A  14A  I5A & I7A||E
35 “I, A F .lhlz \ RW3 mcmm ,s‘u oi
i i i g[IJ s MPDA2ENXS
. s !_9; B 128 138 148 [E1:] 16B 1X4:1 J
9 * * ] e u'l 28 » ! 68. 19 nie — " ]
20 2 TR :; ] H | ;?;SB o g\:é D [
";:;‘:: 4 ] : R T mm.’ ’ . L e 20 uppazesxe — amdl
T w38 g cec T ¥ 12C | (3¢ | 14C 0 15C ,I6C S ae o7
_ 3 “ ™
{17 | W0 Z
] e L ol . 4on¥74 1 0 gpuy -. . ., [4 LI -0:1
o] Usl 2 Lr‘rl o4 woors ‘_g.u T ‘i:é'f “oHoZ? AOHIE? 40HER4 :mm OO e OWOTe somme
2l 550 MAP—RF BOARD UNIT Y204204 00000
N\ M\
12 9 10 ’ 8
11
Fig. 3-29 RAM Disk Board Element Lay-Out
Table 3-2 Major Circuit Element
No. Element Function No. Element Function
1| Connector cN1_ | /terface the data and address 2 | Battery 4.8V, 480mAH
busses with Main Frame.
Write protect control Connect/disconnect the built-in bat-
1
3|SwW ON: Protect OFF: Unprotect 4|swW2 tery - the line normally connected.
5 | Jumper J1 E)eflne RAM capacity (60 K or 120 6 | Jumper J2 Z-80 CPU selection.
7 |ROM (27C32) |Control for RAM disk Operation. 8 |D-RAM 64/128 K D-RAM
Gate array . Crystal resona- . .
A . .
9 (GAHA0D) Control for DRAM read/write 10 tor CR1 Provide a clock signal of 9.8 MHz
Crystal resona- . . Control the RAM disk unit — oper-
N . i P !
11 tor {R2) Provide a clock signal of 32.768kHz. [ 12 |CPU 2-80 ates at a clock rate of 2.45 MHz.
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3.2.2 Function Circuit Blocks
Fig. 3-30 is a functional block diagram of the RAM disk unit.

Address bus /;;"I ADDRESS BUS
| R AM
BANK 1
Z-80 GAHAOD b
2TC3Z O selector T —
2. 85MH2 Fraquancy 3
- dividar —\/ RAM
< ||:|rc|.ut I BANK 2
£ Interrupt E %ﬁg
m ggd DATA BUS
@ = g ‘O
g {) 9.8 MHz
& — — clock
2L NPT OUTPUT . 00 nscillator
C R BUFFER BUFFER | CK
2768 kHz
Command - clock
dagoder - oscillator
80H | Bi1H {
Address decoder BUS BUFFER p=——DIR
Fower supply circuit
Battery
A0~ AT RD WR Oo~07T
N e s y,
h'd
T Main Frame

Fig. 3-30 RAM Disk Unit Block Diagram

The RAM disk unit includes a power supply circuit, hand-shaking circuits such as an address and
command decoders and a status latch, ate; a DRAM control circuit; a interrupt contral circuit; a
data bus input/output control circuit: two clock-oscillator circuits: and an 1/Q selectar circuit. ste.
Data are transferred batween the Main Frame and RAM disk main CPUs {i.e, read/write operaticn
for RAM disk unit by referring to the status latch. The CPUs have their own memory spaces inde-
pendent from each other and data transfers between them are accomplished in forms of 110
read/write operations.




3.2.3 Interface Signals

The RAM disk unit is connected to the Main Frame board via 3 cable assembly ¢ 727, Table 3-3

lists the interface signals. 49 /3 -1
50 |y i
- S
Table 3-3. RAM Disk Unit Interface Signals
:: flf:e' Direction Definition :';‘ ! E'ag::: Direction Definition
1 v— ?????? - I Mot used, i 2 — - Mot uead.
—El ..... T L o y - - —
EABI xxxxxxxx Input | Address but line 1 i 6 ABE Input ....... Address bus ne 2 |
7 - = | Not ussd 8§ |ABO . Input |Address bus lin 0
9 (AB4 Input | Address bus line 4 10H ABB vvvvv Input Addrass bus [ing 3
11 |ABE | Input |Addressbushne 8 12 |AB5 | Input |Address bus line5
13 - - Notused | 1 4 .&B? Input Addrass bus line 7
- - - TR P e o
17 |pBO é"u‘:zgt Data bus line ¢ 18 |DB1 é”u‘i:i Data bus ling 1
19 |DB2 {';:'::::; Data bus line 2 20 |oe3 ét‘:;ft Data bus line 3
21 |pB4 é’:l‘i';::'t Data bus line 4 22 |pBs éﬁ:ﬁt Data bus line 5
23 |DBe g:l‘::m Data bus fine 6 24 |DB7 é’:l‘i:z; Data bus ling 7
_25 o L Mot used, 26 - - Mot used,
- e o [ R o
v PO NS = o - —
o P - G S P - ST
S . e - — oo
et T A pro e e e S
o T e | - - e
—39 "WCH Input  |Battery Chﬂrgﬁ-:';‘:ltaga 4!] m lnpu.'.r " I/ Request T 1
v . e e o Toea W cnresssssssssooion]
'_43 - - Notused 44 CIFF ....... |-r-'|-put GAHAOD Initialization |
- - - s o - - RS
o e .1.;&;'; ...E;-t-{‘;“r;ﬁ;;];;;g _____ — - e N R
” - - o [ - - e
Note:

Some of the signals used in the Main Frame including the address bus lines AB7 through
AB15, etc. ars not ussd in this imerface.
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3.2.4 Jumpers and Switches

The following jumpers and switches are mountsd on the RAM disk unit board. The switches SW
1 and SW 2 will be accessed by user.

Table 3-4 Jumper and Switch

Jumperfswitch Standard Prawing coordination Function

J1 o DE-4
J2 —_ E-2 Specifias tha main CPLL
Enabla/disabla DRAM writs protection
ON:  Enablas writa protaction — allows read
SWH ON i CNE -4 anly.
OFF: Disables write protaction — allows both
read and writs.

according to the installed RAK alaments.

" ON: Enablas batfery backup - allows battery

Swz2 N A B : charge/discharge.

OFF: Disables battery backup — battary
charge/discharge is inhibited.

JUMPERS
|
[
N U S 2.
L : N/ /7
N L ' TOSHIAA
by |
.ﬁ- ‘S g 24 |
N S
|
BOK byte setting |
Wl
. : NEC
e |
W
120K byte setting
SWITCHES
2
R A s |
WHITE FROTECT BACK UF
b i — e -~ OFF GN
’GFF[:,()NMH @:l
i T
SwWi 5w 2

Fig. 3-37 Jumper and Switch Location
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3.2.5 Power Supply Circuit
The RAM disk unit power supply circuit consists of a +4.8V, 450 mAH rechargeables battery, a
charge circuit, a logic voltage source circuit, and a backup circuit.
1. Rachargeable battery and charge gircuit
The battery is connected to the MAP-RF board via a connector CN 2. The switch {(SW2) an the
board allows the user to connect or disconnect the battary to the MAP-RF board.

The circuit surrounding the battery is shown below.
NI=CO 1 By AS0ma R

1) Battery backup switch SW2 _||_ -
This switch should be reset OFF when stor- -
ing this unit alone or when not using it for a \'*';
long perigd of time as attached to the Main S
Frame. With this switch resat QFF, the bat-
tery is prevented from any discharge other Sl
than the natural one so that the longast life Bhuch
can be ensurad. ? ff:,%mp

* The backup line circuit oparates irrespective
of the setting of this switch; when the switch
is raset OFF, the line is backed up from the
Main Frame battery and its working time
may be shortened.

2) Battery charging

I
2] I'w

&
[ ™) .g. L]
o

TE

=2

&
s
L 3

Fi A2 IS2075R

5
%

1552TTR
159%7a 7

The battery is always charged toward the full
via either of the following two charging
paths:

When the Main Frame AC adaptor is con-
nected 1o the AC power source.

Vey = D2 - R1 — SW2 — CN2 — Battery =
When the AC adaptor is not used but the bat- w
tery voltage is lower than the VB1 supply vol-

tage from the Main Frame. L

Vi = D3 — R2 — SW2 — CN2 — Battery !

Fig. 3-32 Powsr Supply Circuit
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2. Backup circuit
The backup circuit supplies power raquired to protect data in the DRAM.
Table 3-5 lists the elements backed up by this circuit.
Table 3.5 Backed Up Elements

Element Drawing coordination Function Element Drawing coordination Functicn
e | prp  (Resswiteconwol |[178-108)  G2-8 DRAM
xxxxxxxxx gaeamy  lhi7a~10a H-2 ~ B D-RAM
e A etieet oo
e 1 I . ac F-3 Gate
ac A B-7 Gata

These elements are powered from a special line called "Backup” and aiways active; they are po-
wered by the opsrating voltage suppty while Main Frame is on and from the backup voltage while
off.
1} Power supply paths to the backup line
Thera are the six paths listed in table 3-6 which are selected to supply power to the backup
line depending on the various conditions. The abbreviations used in the table mean the follow-

tng:
Vo . Main Frame battery voltage
W, : RAM disk unit battery voitage

Battery: RAM disk unit battery

Tabel 3-6 Backup Line Supply Paths

Main Frams powsar AL adapter Battary voltage relation Path
connect;ﬁ ...... e P m_. T
OFF | Not connected Vel > Va Ve1 — D3 ~ R2 - Q1 —
Notconnectsd | Vel < Va Battery — CN2 - SW2 — Q1 —
§§§§§§§§§ - COI'I-I'-'IGCTEL‘J o —_ h WeH — D1 — RAG —~E1£ -
On Not connecte; ’’’’’’’ "u"m > W -mmlh‘u"m -+ Q2 :
chmnemeﬂ v - e T H:;_.
D4 - Q2 -

The backup line is powered either transistor Q1 ar Q2 depending on whether Main Frame power

is on or off.

* While Main Frame is off, VL is low because the logic circuit operating voltage is not supplied.

This maintains transistor Q4 cut off and the collactor is pulled up high through resistor R37.
Thus, transistors Q2 and Q3 remain cut off.
VL is also connected to the base of 1 through diodes D7, D8, and 9. The emitter of O1 is
connected to ¥B1 or the RAM disk battery voltage and narmally maintained at +6%Y. The
source is aiso connected to the base through R29. Bscause the base is connected to the signal
ground through D7, D8, and R34, the current, which flows from the base to the ground unless
the junction of D8 and R34 is pulled up to the VL line, ganarates a potential across the amitter
and base. That is, transistor Q1 conducts due to this potential while Main Frame is off.
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While Main Frama Power is on, no affective po- :.'
tential is generated across the emitter and base ‘fz
of Q1 because the base is pulled up to VL, and R
Q1 is maintained cut off. Q4 conducts because
the base input (VL] is low and the collector is
held low. This maintains 02 and Q3 in conduc-
tion. Thus, the backup line is powared via Q2
and the logic circuit voltags is supplied through
Q3.
3. Logic circuit voltage
The logic circuit voltage is supplied from the
collector of transistor Q3. The voltage ap- -

155 p B

plied to the emitter {VB1 or V_, through D1 Q:*E*L-

and R34} is supplied to the circuit power

line. The supply circuit operates as descried

above, Bﬁ’ ”'-'g
- B

3.2.6 Interface Circuit Fig. 3-33 Power Supply Circuit
Sinca this RAM disk unit and Main Frame asynchronously operate, either one must examine the
status of the other to accomplish a RAM disk read/write. A function, which temporarily stores the

data until it is written in RAM disk or read by Main Frame, is also required. f -
1. Address decoder 81H
The RAM disk is looked upon as an 1/Q de- P ¥ 8OH

vice by the Main Frama CPU and two /0 ad-
dresses are assigned. Fig. 3-34 shows the

address decoder circuit, 58

Pin 10 and 13 of IC "BL" are the outputs of [

the decoder. As obvious from the figure, the SR tase
output {pin 8) of IC “6B" must be low to ena-

ble the two decoder outputs. Either of them e A3

is selected depending on the state of AQ. :1 : e
The output IC “BB” is low when the following ; e
relation is satisfied among the input signals ? ;)T*"—
to trﬂg and the preceding IC “7C"; A1 - A o EEEERE Ay
AZI0RQ. This relation can be logically re- 1 35 Bz
prasented as in Fig. 3-34; an address BO (H) 2 :;&E?gﬁ? o

or 81(H} is decoded to access the RAM disk E‘

it.
Hn Fig. 3-34 RAM disk address decoder circuit

A7 AB AL A4 A3 AZ A1 AO

{1[0“}‘0 ol olo 1;01




2. Command decoder
Four signals are generated by IC “14C" from either address supplied from the address decoder
and the RD and WR signals as shown in fig. 3-35.

I INTACK

PATA LET
e A Ig 14l B STATE: READ
ADDRESS { e T
13"!_ ol DATA WRITE
tZ] 3 \ -}
2 [T ' *
| 4
3 £ B
. iic;scmi Egﬂmol f:t:‘scmil &Eascn 5.
’- Rk HM& HG M7
] R R R
3y 7 Y
H
—
3]0
IMa2
ame
E
”t CHE
CNt
Fig. 3-35b
The four I/0O read/write signals provide the functions listed in table 3-7.
Table. 3-7 Command Decoder Signals
1/0 Addrss " RD/WR signal Generated signal Function
8 } RD Status Read Read RAM disk status to Main Frame
1{H e
WR Command Write Write a command from Main Frame to
RAM disk.
80 (H RD Data Read Read data from RAM disk to Main Frame
) —
WR Data Write Write data from Main Frame to RAM disk.

Unlike the other three, the Status Read signal reads the RAM disk status register irrespective of
the RAM disk CPU operation, directly controlling the register read access and data bus drive. The
other signals cannot accomplish their functions without intervention by the RAM disk CPU. In ad-
dition, any of these signals cannot be directly transferred between the Main Frame and RAM disk
CPUs because they are operating asynchronously. Thus, a means is required to temporarily store
the signals. This is accomplished by the circuit consisting of the two ICs “15C"” and “16C" both of
which contain two D-type FF having Preset (P} and Clear (C) terminals. Each of four signals is con-
nected to the Preset terminal of one of the four D-type FFs. Once a signal activated low, the corre-
sponding FF is set and the Q output remains high until either of the following occurs:
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* CKinput: 1/0 port 03 (H) read by RAM disk unit - FF output read.

* Rinput : PX-8 reset or I/0 port 01 (H) write by RAM disk unit - program reset.

3. Data and command registers
Two 8-bit registers are provided for input and output which serve as buffers (temporary data
storage) used during data transfers between the RAM disk unit and Main Frame. Their input/
output or read/write is controlled via an address assigned to them. The data is directed on the
data bus from/to the registers under a directional control by the data bus control feature provid-
ed by a tri-state buffer IC “8A". Fig. 3-30 shows the data transfer directions and the direction
control circuit,

CPU
|
N D-RAM
| ———03READ
> READ
W
00(H) (DATA) L - B1 (COMMAND) or RITE
WRITE 80 (DATA) WRITE -
o A 2Jle[sls]7[shls
80{H} (DATA} 8 MAOEEETEE
READ - 92? y 68 ]
b nisa i
o g LY B3 24
A3 o
DIR |23Kx8
READ | 17k

0BT 734567

Fig. 3-36 Data Transfer Directions and Control

tCs “8B" and “9B" contain eight tri-state D-type FFs each. The FFs read and latch data from either

data bus as arrowed when the "CK” signal rises. When the “OC” signal goes low, the latched data

becomes available onto the data bus from the output (Q) terminals.

® IC "9B” is the Input register. It latches a data directed from Main Frame via address 81 (H). This
data is then transferred to the RAM disk CPU when it reads its |/0 port 03 {(H).

® IC "8B" is the Qutput register. It latches a data when the RAM disk CPU writes to its /O port
00 {H}. Then, the latched data is sent over the data bus to Main Frame when it reads its /O port
80 (H)..

® The tri-state buffer register “8A” is controlled by the DIR input signal. When this signal is high,
the “bufferred” data is directed from the RAM disk unit to Main Frame. When the signal is low,
the data transfer direction is reversed.
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3.2.7 1/0 Selector

The 1/Q selector {IC “5C") is the RAM disk CPU 1/0 address decoder which is used for handshak-
ing in the interface. Fig. 3-37 shows the circuit and table 4-7 lists its decoding logics.

" i

iy

IC “5C" Logic Table

v EEri

{ia) ¢

IC “6C" has six outputs whose functions are listed in table 3-8.

Fig. 3-37 1/0 Selector Circuit

Table 3-8 1/0 Selector Logics

| .‘l» . [ELECT;m;J DATA | 1 vo ?:JITPL:E 1¥3 E@% 20 ::1"2:: 2v3
_ R R R
T L H L H H L H H L H L L _H L H H
: RS I I IR R N i N IR,
[ AD A1 :_; w_([ei"m
A B T2 g 2
) C C 66
1Y (5¢) 2y
r AN T d R
' lo1 23 o1 % 3
T"T”Pr L o1R 03R oow)| 02w
OUW)  O3(W)

Read/Write I/0 Port Address Supplied To Function
01 7B Read J1 and SW1 status.
READ
03 9B Read data or command from input
register.
o0 12C, 8B Write data to output register.
01 13C Program Reset output signal.
WRITE
02 4C RAM bank 0/1 control
03 4C RAM bank 2 control
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3.2.8 Bank Control

The RAM disk unit can contain a 4 K byte IPL ROM and 64 K or 128 K byte DRAM. However, the
2-80 CPU cannot directly access DRAM above 64 K bytes. Thus, DRAM needs to be divided into
banks so that entire DRAM can be accessed indirectly by selecting bank. This control is accom-
plised by the Bank Latch circuit and the gate array GAH40D shown in fig. 3-38.

|

A15
A
/
f
i L
AO e
ol ALYy T %
B 100X Vo3 it £ 0030 A i
; .—-?‘“b—' {GAHLOD)
len?%—7
ST
it e il
TR
% 1 [
BANK [yt A T
LATCH-— | 4™ -
E L L ¥ o
3| R0 L] 45C3
03(W) W " g
02(w)
|
R R
DO ~ D7
Fig. 3-38 Bank Control Circuit
1. Momory map
The bank control signals and the memory map are associated as shown in table 3-9.
Table 3-9 Bank Control Signal and Memory Map
BK2 1 i 0 0
BK
Address ~9/1 0 1 0 1
FFFF
) IFCOO) ..............................................................................................
DRAM 2 DRAM 2 DRAM 1 DRAM 1
( {OFFF)
IPL ROM IPL ROM
0000
Note:

The DRAM address space from FCQO to FFFF is a comon area which contains the bank se-
lection program.
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Gate GAH40D is initialized as follows when Main Frame Power is turned on:
Bank 2=1,Bank 0/1=0
This initialization is of course accomplished by a hardware reset logic. The initialization circuit

operation is described below.

® The Reset (R) signal is connected to both the Bank l.atch FFs located in drawing coordinations
C.D-3. Thus, the two Q outputs are held-low - the output from pin 5 is the Bank 0/1 Selection
signal and the output from pin 9 is the Bank 2 Selection signal. Address bus lines 12 through
15 from the Z-80 CPU are respectively connected to pins 4, 2, 1, and 5 of IC “6B” which are all
low immediately after Main Frame power is turned on, raising the output (pin 8) high. This out-
put signal is fed to IC “13C” where it is NANDED with the Bank 2 Selection signal from the
Bank Latch circuit which is also low immediately after power on. Thus, the output from pin 3 is
high.

The RAM disk memory address space is mapped as shwon in the second (from the left) or fourth

column of table 3-9 by initialization so that the CPU accesses address 0000; i.e., the IPL. ROM

area.

2. Bank selection
Bank selection is accomplished by the program in IPL ROM which accesses I/Q ADDRESS 02
and 03, which are connected to the Bank Latch, to change the latch setting. Thus, if a bank,
which allows no IPL ROM access, were selected by simply accessing the Bank Latch, no subse-
quent bank selection would be possible. In order to solve this problem, the bank control pro-
gram is usually written in the DRAM area from a certain address during the IPL program execu-
tion. This unit initially loads the bank control program in a DRAM 2 address space from FCQO
to FFFF, and a common DRAM 2 area of the highest 64 bytes is always selected independently
by gate array GAH40D regardless of bank (0/1 or 2).

3.2.9 Interrupt

As previously stated, the command (i.e., Read or Write} and 8-bit data sent from the Main Frame is
temporarily stored in an internal buffer because the RAM disk unit operates asynchronously. The
unit is notified of this temporary storage by an interrupt. Fig. 3-39 shows the interrupt circuit.

(14}
(DO~ D7)
o L
10RQ
2 11 10
e
INTR 7—INT 6 26
B2014CY Ar2 £
2
{1 ) ¥ I:i 2‘:4 A
c . a1 o 1y afif DO~ D7
o e T vefid i~
S-INT £ fre oat T a2
Cin :: e vt
Pz 23
bl

——DATA READ{BOR}

COMMAND WRITE(81W)

DATE WRITE (BOW)
Fig. 3-39 RAM Disk Interrupt Circuit
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As obvious from the drawing, the three signals other than Status Read, which instructs an imme-
diate read, are fed to the OR circuit of IC “7C" via D-type FFs “15C” and “16C" whose output is
connected to the S-INT terminal of gate array “1C". This input signal is output from the gate array
as the Z-INT signal to the INTR terminal of the CPU as the interrupt input. When the AND condi-
tion between M1 and IORQ is met {indicating that a vector address is output on the data bus in
the CPU mode 3) after an interruption occurs, a byte data corresponding to the RAM disk com-
mand signal is output on the data bus from the right terminals of IC “11C”. This data is the inter-
rupt vector which is fed to the CPU. There are the following interrupt vectors corresponding to
the RAM disk command signals:

Command signal Interrupt vector

Data Read 02 Each of these vector address calls a
Command Write 04 specific routine that processes the
Data Write 08 corresponding command and data.

After an interrupt is accepted, the D-type FF
which caused the interrupt (“15C” or “16C"} is
tnitialized. Fig. 3-40 shows the related circuit.

INTACK {M1, [ORQ) Interruption

—_—

) STATE WA
The vector address is output and the D-type -7 ﬁkﬁ;ﬁm
. . 1 DATA WHITE
command buffer FF is reset by the same signal [ hag: 5p
INTACK. However, the FF is reset at the rising : s
edge to ensure the interrupt vector to be com- = : T _{,5““
pletely fed to the CPU as shown in fig. 3-41. 37 L% Bygcrals L“usi:aﬁi Li Pas i |24
T
" R R
Y i 3y Y
r
Fig. 3-40
D—FF{Q)——I
I NTACK
Vector address —

Fig. 3-41 RAM disk command buffer circuit
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3.2.10 Clock Signals

Two clock signals of 9.8 MHz and 32.768 kHz
are generated in the RAM disk unit. 9.8 MHz
clock signal is divided in gate array GAH40D to
2.45 MHz and fed to the CPU. The 32.768 kHz
clock signal is also divided in the gate array and
used as the DRAM refreshing signat. Fig. 3-42
shows the clock signal oscillator circuits.

3.2.11 DRAM Banks —

QORI >O

NK
TEST

sam}2

The DRAM circuit is organized as 1

shown in fig. 3-43 and controlled

by gate array GAH40D. b ke -

Lt
7

It is read/written and refreshed

o !
9 Do |

{(also while Main Frame power is
off) in the same way as Main Frame ;;1%?
RAM. This unit has two DRAM
banks of 64 K bytes each and can B R
provide a capacity of 64 K or 128 K

bytes. Two signals DCAS and DW, —
which determine a refresh mode |

while power is off, are applied from i e

Main Frame.

® IC “9C" is provided to ensure the
address output that can drive
128 K bytes of RAM.
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3.2.12 Jumpers and Switch

The combination of jumper J1 and switch SW1
allows the IPL program to be read via /O port
address 01. Jumper J2 selects a CPU model.

D1
DO
1|5
| [T
D1R- 62 wig7
LY
i Backup line
== - WRITE Ris £ T dd

\PROTECT

100K
VS W TOSHIBA

JUMPER i ' ol
< E t > E Swl roNEC
é g [ D= - E8O GAH40P
r}r ' L061C

Fig. 3-44

3.2.13 Status Register

The Main Frame CPU reads the RAM disk status from IC “10C” shown in fig. 3-45. Input termin-
als 6 and 10 are grounded to produce the ID code of the RAM disk unit. The Date/COM Write sig-
nal input to terminal 4 indicates whether a data or command received from Main Frame is being
processed or not. The signal input to terminal 2 from D-type FF “12C" indicates whether a data is
latched (buffered) to be sent to Main Frame or not.

34t
data set ‘de v Rppl—
(00 W) - aption @ U
9]
status read
{81R)...Main frame
DATA/CMD GATE ,J;
%n
AL A
38 6 s
5[
data read
{80K) M3
A .
status read ] ’.L 2|34z s]6]7 _8% 8
81pP X . O¥¥FFET
/ Lianfd
3]0 /i
I o
4l ;
B A [

()
BBT 2314547

v
Fig. 3-45 DRAM Circuit Organization
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3.3 Modem Unit

This option unit is designed to mest a wide variation of applications and provides the following
faatures:
{1} Communicating capability
This unit BELL103 {ORIG/ANS) compatible and is capable of a full-duplex FSK communication
of up to 300 bps.
{2} Connection with telephane line
An FCC-registered line interfacs, which allows a direct connection to telephone ling, is includ-
ed as a standard feature.
A connhection via acoustic coupler is also possible.
{3} Voics communication capability
The unit allows voice communications with the use of a handset.
{4} Monitoring capability
The line state can be monitorsd via the Main Frame speaker.
{5} Automatic dialing and answering capabilities
The unit is capable of autematic dizling by pulse or tone, and automatic answering by BELL
signal detecting circuit.

3.3.1 Geaneral
The subsequent descriptions require some knowledge of the aperations of telephana lines be-
cause this option unit is directly connected to one of them. There ars several types of telephone
lines are available which require different communications specifications such as communication
system, etc. However, only concepts which are required to understand the unit are discussed
here.
{1} Telephone line network
A talaphane line netwark is rationally structured including several levles of exchanges through
which any communication is accomplished. Thus, the same pariy may be connected through
various routes depending on the state of interexchange channels which affects the connection
route. Fig. 3-46 shows an example structure,

10 11 Distnct center

7 53
Toll center
1 2 3 4
T End offica
e Subsoriber
A B C 0 E

Fig. 3-46 Network Structure Example
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The following table lists some possible connections:

Table 3-10 Netwoark Connection Routing

Subscribers Possibla connaction route

o PO ——————

o A_”_’? e

A_,D A_.ill e e AT toses _’D ................................................... ]

A~ E ma;.—r'l—r?—r'H—»Q—-E—-E .A-:M:Im;?—~10—a11—~9—-5—-E §§§§§§§§§§§
A1 78510118955 E

— D_,4_,3_,;r_,2-_:“;:“7“;_*4_‘3_,10_,?_,2_,.,: ................................ _

As the above table clarifies, the same two subscribers may be connected through differsnt routes.
A route is normally established through the minimum links. When lines, which satisfiess this prin-
ciple, are occupied, however, other lines requiring more links but fewer than the others are selsct-
ed to complete the channel. The more links there are between the two subscribers, however, the
more the transmission loss grows which is reflected as an unnegligible attenuation of the signal.
Thus, restrictions are generally imposad on the maximum links, etc.
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{2} Telephone line operations
Table 3-11 shows a general sequence of line state changes that cccur during a telephone line
communication since the call until the end of communication through a data communications.
The line voltages, polarity, etc. may ary depending on type of exchange.

Table 3-11 Line Selection {Connection)

State of terminal

Exhange action

i) Mormal

(T3 iginatar handset is un-
hooked.
{Loop closes)

3 Sends out dial signal (se-
lection signall.

Moritors state of terminals.

Originating subseriber

State of line

Tarminating subscriber

—4BY

Exchange is activated,
Sends dial tene to onginator

Exchange is activated.
Salacts putgoing fine,

@) Terminator is being called,

(5! Terminator unhooks
handset,

(%) Both subscriber nibate
communication.

lection.

Seizes tarminator.

Reverses polarity and sends
out cadl signa).

Sends finging tone to ongin-
ator,

Completes nutgoing line se-

L2
+Earh
L1

- @y
L2
ﬁc +Earth ? +EBrth ai' L2
L1 0D O
~ Exchange
L2 -4y -4BY Lz
+EBtth +Earth |
Dial tone L
-4 BY -43Y
L2 £ L2
+Earth +Earth []
4 A &L
| Dial signal [selecfion)
-dBy +Earth

i L2
—48Y

+

Audiale ringing tone

Call signal

Rasponse ta erminalor,
Restores criginal polarity and
stops call signal.

Actions 1o originator,
Reverses polarity and stops
L ringing 1one.

Lz +Earth ?
L1 —48Y

—4BY

Lz
1Earth g I
L1

Originator hooks handset.
Terminatar hooks hand-
set.

Restores all trains.

Originator leaves handset
unhocked.

Terminatar haoks hand-
sat.

and resiores only lenminator
trains after a certain time in-
terval elapses.

Leaves all trains acuvated

Onginatar hooks handsal.
Terminator leaves hand-
set unhooked.

End of communication

Restares anly onginatar
trains and restores pait of
terminator trains aftar a cer-
tain time interval elapses.

La —4 8y - 48y Lz

1 tt +Earrh +EBITh ! 0

. Numqﬁﬂ_zg 5 357 oz

+Eanh +Earth !

u N

L3 -4BY 3 —448Y O L2

Mote (2} LY @ e il oL
................ - T T - S

L1 tc +E&rth +Enrh g L

L -8y —48y L2

01 -c +Earth +Earth a L

Nota{1] § indicates hat the handset is hooked {ON}
& indicates that the handsel is unhaoked {OFF)
12] The wriginator ling polarity remams unchanged in toll call

The above table includes the actions of the option unit; the handset is unhooked by tha user and
the unit sends out the dial signal. The timing of all the line connsction action and state changes
included in the above table is shown in table 3-12.

{Telephone line connectio

n timing}
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Table 3-12 Line Selection (connection)

Origi inal Systam Sends Stops Swaitchas to data Restares normal
.rlgmator terminal ac- startyp selection selaction Ccommunicatan line state
tians signal signal & Communication
osrressesamanemnn - ¥ ¥ e
I——

3 seConds o marg
in automatic system

------ Origingtor ige —— —— — — - — —_—— e
rigi i dialin
Originator ling {L.1] state Earth ', %:mem
Exch . Sends call Stops call
xchange acbions Sands dinl Sinps dial 1 signal signal
Loirye: ond : . S S
_ _ v |
Termiratar terminal ac- Recewes call Responds o Restorns noomal
tians gignal call ling state
.l seremf e s A A
i - L
.. v 10 saconds or more
Timing ' .
| Inautdmans system
| S I . —
—AFY e e e mm o mmem o B e
Terminator line (L1} state . : Cperating
+Earth L bell

Salect the possibie conpaction route

Ganerzl precautions on using telephone lines

Problems such as line noises and signal attenuation must always be taken into consideration

when using a telephone line. These problems may sometimes cause communication failures or

errors which cannot be attributed to the equipment including this Modem-unit. When any of such

problerns occurs, the following should be practiced:

(1) Once disconnect the telephane jine (hook the handset) and then dial the other station again.
Thig changes the connaction route.

(I} Examine whether the communication procedure contains arror recovery capabilities such as
transmission retry, etc. and how do the tow stations shake hands.

{3 Modem-unit connaction to a telephone lins

This option unit has three connactors which are used as illustrated in fig. 3-47. The following

precautions should be used before connecting the unit to the talephone line:

1. The unit cannot be connected simultaneously to an acoustic coupler and a telephone line.
Either one must be sslacted.

2. The unit and the Main Frame RS-232C must not be simutaneously used.

3. When the handset is connected, it must not operate together with the acoustic coupler or
telephone ling,
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Fig. 3-47 Modem-Unit Connection to Telephone Line
{4} Transmission mods (line signals}
This Madem-unit allows two-line full duplex frequency shift keying (FSK) data communica-
tions at up to 300 bps. The two carriers of high and low groups, which are shown in table
3-13, are available,

Table 3-13 Available carriers

Line frequency [(Hz}
Mad G Mark/spac
oce roue (BELL/CCITT] kispace
1270/980 Mark
10701180 Space
2225/1650 Mark
ORG High R S — 1
2025/1850 Space

The ORG and ANS modss can be selected by software. The lines operate in the two modes as
shown in table 3-14.

Table 3-14 Line Frequencias

Mode Transmission {line fraquencyl | Reception {line frequency)
ANS High group {(1650/1850Hz) Low group {980/1180Hz)
ORG Low group (980/1180Hz) High group (1650/1850Hz)
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As the table 3-15 indicates, the mode opposite to the other station must be selected.

Table 3-15
~
Transmission Reception
980 Low group BPF,
(980/1180) High group BPF
Reception
High group BPF, Transmission
Low group BPF
+»BPF;BAND PASS FILTER
Mode selection
Generally, the calling (dialing) station selects the “ORG” mode and the called station selects the
“ANS” mode. In a system which used a center machine, generally the terminal selects the “ORG”
mode and the center modem selects the “ANS” mode.
3.3.2 Major Modem-Unit Circuit Elements
The Modem-unit consists of a control board named MAP-MD and top and bottom casing parts.
Fig. 3-48 shows the MAP-MD board and table 3-16 lists major circuit component elements
mounted on the board.
I ! i
s — . .ov L ﬁ_JI_..___.J MAP—MDJ BOARD
oo 0 n+%‘ Ig 654 " 3 CN4 5 g T2 ] 1 —_~
3 . K i 2% W C,a DDS:C‘Q‘E% ? 55 B8A .535: Q—C.O»ECOS - E.o + + ; 5
Ul el=ma=], Loy g B (o O :ﬂ &l ]
S o [ BT *’ :+I]:E© - ’zﬁié_.‘-;: MY s-ﬂ.s;;: H ‘o';’ :s Té" -
3 s 28 g4 38 8 C o QS © ’:t P ’§¢®+:f ]2; n% 5 % e :%:”,a-z' r
.¢ :[> i EJ 169°3 S A
oo ® romiss o .sﬂ. ¢5 l: me.;¢O wmu:?;‘ ci 256'55%30:20 '::‘::snc“ 2 e ”c: 5{[] fmz
23 1B1,H3VO UNIT Y20420200q0! E&]
M\ | N\
@ ® ®
Fig. 3-48
Table 3-16 Major Circuit Component
No. Name Function No. Name Function
1 CN1 Bus interface with Main Frame 2 | 82C55 Modem CPU
3 | CR1 3.579594 MHz 4 | EO3010A Modulator IC
5 | CR2 4 MHz EO3020A Filter IC -~
7 | RL1 Switching CN4 Interface for handset
9 | CN3 Interface for telephone line 10 | CN2 Interface for acoustic coupler
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3.3.3 Functian Gircuit Blocks
As shown in fig. 3-49, the MAP-MD board consists of a power supply (DC-DC convartet] section
{1}, a telephone ling interface (2), 2 handset interface {3}, a coupler interface (4), a tone generator
{6}, a filter section {6), a modulator/demoadulator section |7), a speaker amplifier {8, an addass da-
coder section {9, and a parallel centroller {10). The unit operations are accomplished through a
read/write from the Main Frame GCPU using the I/O address that is assigned to this unit.

1

__. Speaker | Reception Filter
- arnplifier gens ity Couplar
controlier EQ3020A mtorfeceKe——2"
[
[ I:nr;!ul.'ati:lnr..i_"__.m|
cE demadulator
Addrass EO0301D
decoder
azZCs5s Handsot =] o
interface
_l [AaMP) ‘_LQ
Address bhus
M)
1]
[Data IN Tone
—l/ [ generatur Bhaan
YWE—————— s e —e B
Powar supply Telzphana - —— )
GHD —————————3= =5V —1 line intarfzre Telephone line

Fig. 3-49 Modem Unit Funtional Circuit Block Diagram

The filter and modulator/demodulator elaments are the same as those used in the coupler
CX-20/21. Many opsrational amplifiers and static couplings characterize this unit. Static cou-
plings allows the usse of FET elements which can minimize switchiong noises (switching noise re-
duction is essential to clear a restriction imposed by FCC}
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3.3.4 Interface Signals Modem
The unit is connected to the Main Frame through connector CN1. The Main Frame intarface pro-
vides many signals for universal application. Howevaer, this unit used only a part of them. Table

3-17 lists the Modem unit interface signais.

a9 47 5 3
A
. I reetieetieentieteetiativete . 0. ‘
¥ 2 /’ ‘\ ) /(
50 48 € a Board )
Table 3-17 Modem unit interface signals
; T
hg:z‘:;;l if;:l [nput/Output : Function II{;:::;L i:gr:ir | Input/Cutput Function
S 1 SR — Not:;;ﬂd .......... 2 5 — - - usgd
— - ——p e Nm usea 2? - e -~ us;g.
3 - o -~ usad - o — R
T — e NI - VL ........ " wf,,;,g,c ——
- . pre Im;m PR 1 ............. 3 n ................ R — Nath:;ad
I E'r ABZ Input | Address bus I:ne-i xxxxxxxx A GMD i Sign;r;ruund
7 T — “Nnt used é2 GMND R Signal gr:;lnd
[ S AED input “Addrﬂss bus line 0 33v RS Mll'lput . Reset sigr:;r
e AB4 nput | ;;:Idrass bus ling 4 1 34 sPl | hﬂutput Speaker ;tpul sighal
i 10 AB‘E; Inpl.lt IIAddr&SS bus ||r'IE 3 35v H-E ????? |l'IDUT HEﬂd'SiHﬂﬂTm
11 AB:E;? Input Address bus lina & 36 — _ Mot used
[ 12 --------- ABE Input ;ﬁ.ddrﬂss bus ling & 3'.-" WA Input Write signalwm
13 —_ - ”Nut used R - — Notused )
e AB7 input | Addressbustina7 | 39 | — | —— |Notused
- 15 —_— o Mot used 40 m fnput IICI' Hm h
e _ Notused 4 - — [Notused
l? DB Ian;:;Butput Data pus Ilne Gv ) 42 — - MNot usva::J
_13 --------- DB1 . Inpul.-’Dutput Data busg i 1 xxxxxxxx . 413 D ) — Mot used_
| 18 | DBz |inputOutput | Databusline 2 | 44 7 - | Notused
| 20 | 083 [input/Output - Data busine 3 as | RXD | Outpot 'Recewedata |
B 21 ........... DB4 Inputfﬂutglz;ﬂ Data bus lina 4 46 TX-D Input Transnmdatah_
22 pBS |I'IpLII.|"D|:I.{[..';LIJt. Maatﬂ fys line 5 a7 WE1 |'~1¥DUI Battery ‘-’0";;3
i 23 EJBB Input.-'Dutp-:.t Data bus ling E 48 = ) Nut umdxnm—
24 DB? InpuUDutput Data bus I|na ? 49 — . Mot used |
25 — Nm — I ,,,,, = —eret e Nm usad —
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Acoutic coupler interface {CN2}

This is the intetface used to an otcnal acoustic couplar.

Connectar The couplar must be tarminated with the connector plug HSJ0B63-01-420 {(HOSHI-
CEN) which mates with tha interface jack.

Intarface signals

The following table 3-18 lists the coupler intarface signals:

10
CJ:I: |F| | E::> To couplar
Table 3-18
Input/ output Function
1 GMND —_ Signal ground
2 | ACMI Input Input analog signal
3 ALSP Output Output analog signal
a4 GND — Signal ground
L3 SWhC — Grounded when not connected
3] SWHND — Grounded when not connacted
10 | GND — Signal ground {Soldaring sicle)

Telephone line intarface {CN3}
Interface signals
The following table 3-12 lists the telephone line interface signals:

Table 3-19
Fin Mo, Signal name Input/output Function
Mot used
Ring detection (16 ~ 68 Hz) 2Q4 é
@3E@ __
Mat used {Soldering side)
Handset interface [CN4)
The following table 3-20 lists the handset interface signals:
Table 3-20
Pir Mo, Signal name I Input/output | Function
,,,,,,,,,,,,,,,,,, O RO
1 HSMI . Input Signal input [MO]
e e v e AR e At s 2@ 43
i GND — Signal ground 2
................................. . digy & ¢
3 HSSP . Output Signal out ISP .2
4 GND : — Signal ground (Soldering side)
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3.3.5 Power Supply Circuit

This option unit is powered by the Main Frame main battery; the battery voltage VB1 and the logic
circuit voltage VL supply through the interface. The unit generates +5 V and -5 V sources, which
are supplied to various IC elements. Fig. 3-50 shows the power supply circuit.

(1A}
Dil Lp-thRo-q1
LN
9 VL o] 1 ; AT bt L
SR § 1
I | ® o1
i | £z ,
| | GHD
|
s |
|
, |
|
ceo l | s L
o T | T
| |
| N
! | - Power
| | 11 o
|
o ON/OFF
o A L o
| I .
| | TEATSH . b2
7 valr O — T ;
| | | 1 7sces
| | : LLs 1 -
- ' e ' st rFny -
) I 01 33u et
| l %Y ’_‘3|75 " Ll J{
| : '
SR e— : 22008 w5p | 8 ry N
| . ( l 720$R7 1355 3748 v
2 G o t [ + T -
[N | L;.aﬁ C]é’jj +‘0 ’J"
1 270 1I00P m n Las
T i K H oo
3] Ca w1
1520 75K B -5y
Z01 e

Fig. 3-50 Modem Unit Power Supply Circuit

Four power lines are used in the unit which are respectively distributed to specific elements as
listed in table 3-21.
Table 3-21 Power Sources

Power Line Functions Use
Circuit voltage output of Main
VL tvettag Pu Battery voltage output of Main Frame

Frame

VB1 Power supply for IC "1 A’ Power supply for RL1, +6V and -5V regula-
{82CH5A) and "2B' (40H138) tors

Powe ly for ICs other than ‘1A’ and
+5V Voltage generated by VB1 ‘ZB“:V rsupply for © :
=\ Voltage generated by VB1 IC (Filter IC)
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The =5 V supply regulator circuit can be enabled and disabled by Main Frame software so that
powr consumption can be minimized.

When Main Frame is off, only VB1 is supplied to this unit because VL {the Main Frame circuit
voltage supply} is off. The +5 V regulator to which VB1 is supplied contains switching circuits
using IC “1A". When Main Frame is off, the switching circuits are maintained in the cut off cond-
tion so that no current other than the leak through the regulatorcircuit elements flows.

When this unit is not being used (no data transmittion/reception is in progress) though Main
Frame is on, the circuit is in a standby condition where the required minimum elements need to
be maintained active so that the unit can immediately start operating at any time. To accorn-
plish this,the Main Frame circuit voltage (VL) is supplied to the address decoder {IC 2B) and par-
allel controller {IC 1A} so that the parallel controller can be accessed for both read and write in
the standby condition. This enables line monitoring and internal power control, etc.

Before this unit can be used for data transmission/reception, the driving bias voltage must be
supplied to the filter IC {9B), the modulator/demodulator IC (8B), and the Tone generator IC (4C),
etc. to actiate them. This internal power supply control is implemented by the Main Frarne pro-
gram.

Table 3-22 lists the current requirements of the Modem unit in the various modes:
Table 3-22 Current Requirement

Current Raquirement
No. Operation Mode
TYPICAL MAX,
1 Main Frame power off 3uA 10uA
2 Modem not in use with Main Frame on 0.4mA TmA
3 Both Main Frame and modem power on but not connected to line 50mA 60mA
4 zolti::ﬂam Frame and modem power on and modem is connected 65mA 80mA

(1} =5 V supply regulator circuit operation

47

This circuit contains an oscillator circuit formed by a feecback through resistor R8 and capaci-
tor C26 whose output is used as the swiching signal for a DC-DC conversion. Fig. 3-51 is a
circuit diagram of the supply circuit.

W py
.
ey ﬂ ESAST0 o TST07K
| ] 152075K 347
1 | D, 5 vz
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| I ¥ g ! AOH
€80 | 19T= ot o 1 3
o1 ] | [ot T 33 a
| 6w L1
O— ! I 3 2sp 4 + cogr
& 2200P
I | 20FR7 1255 c:mr ¥, 10v
G e} f ! 1 y
ST R - cigdm + “l’
0.1 220 200P oy T cespz
Wi 14 1o¥
Ra 2% L2
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fz/l:ln 100uH
il

HZ TA-1

Fig. 3-51 Modem unit +5 V supply circuit
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This circuit is contrlled by the signal supplied to the base of transistor Q1 from the 82C55 PR2
terminal. This signal is controlied via bit & of 1O address 85H as folliows as stated in the de-
scription on the Address Control circuit:
PB2 autput signal \ Low — enables the regulator,
High — disahles the regulator.
DC-DC conversion
When PB2 of IC 14" (B2CHb) rises high, transistor Q1 turns on. This causes the emitter of 41 to
go low because the cellector is connected to ground via resistar R7 {220 ohms).
Thus, transistor A2 also turns on due to the forward potential difference generated across its base
and emitter. When Q2 start conducting, the emitter patantial rises toward the VB1 voltage sup-
plied to the coilector. Thus, thera is soon nearly no potential diffarence between the base and
emitter and Q2 is cut off. When Q2 is in conduction, the low emitter veltage is supplied to the
base af transistor (33 through Q1. Thus, the forward pottantial difference across the base and
emitter also turns the transistor on. This closes the current path through the primary winding of
transformer T1. The current flows anly for an instant while Q2 is in conduction,
This current induces a voltage across the secondary winding.
This voltage is halfwave-rectified by dicdes D1 and D2 and then respactively filatersed through an
LC circuit. The filtered outputs are supplied to the =5 ¥ lines. the nsgative voltage, which ap-
pears at the cathcde of D1 is also fed back to Q2 through resistor RB and capacitor €26 all of
which form a phase shift oscillator loop togethar with Q3, C25, R7, and T1.
This feadback acceleratas the switching of Q2 which is further intensified by Q3 so that the oscil-
lation is maintained at the following frequency determined by the circuit time constant, as long as
the 82C55 PB2Z signal is low:
@ The =5 V output voltages are ragulated constant by moitoring the potential difference between
tha =56 V line tha base of Q2.
If the line voltage falls too low ({i.e, the absclute value rises too high), the switching is sup-
pressed.
® The signal waveforms at variocus points are shown in the Fig. 3-52 to Fig. 3-56.

Base of Q2

Fig. 3-52




Emitter of Q2

Fig. 3-63

Collector of Q1

Fig. 3-54

Collector of Q3

Fig. 3-55

Anode of D1

Fig. 3-56
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3.3.6 Reset Signal (RS)
The Reset signal is supplied from IC '6A” on the MAPLE board and activated low when Main
Frame power is turned on or the Reset switch is pushed. Fig. 3-57 shows the Reset signal circuit,

1]

El )
A?*To? _I 82C55
mO BIF1 o

W LW \\\\\\\\\\\\\\\\\\\\\\\ . [ERE
. -RM‘B‘-‘Z]‘]:‘%;Y' sty 100k 55946

¥l e : ot Y ‘

Fig. 3-57 Reset Signal Circuit

While the RS signal fine is fow, the:gate input of IC '6C’ (pin 10} is maintained deactivated and the
RESET input of 82C55 is pulled upto the VL line through resistor R486, resetting the IC. This ini-
tializes all the 82C55 ports to the input mode (the high impedance state). When the RS signal re-
turns high, the input of IC “6C’ {pin 10} goes high, the output of IC'6C’ {pin 8) goes Low, removing
the resetting state from 82C55.

3.3.7 Address Control Circuit

This Modem unit is controlled as an 1/0 device by the Main Frame CPU (Z-80) on the MAPLE
board. This control is accomplished through the IC 2B and address line AQ/1. Four I/0 addresses
are provided for the 82C55 internal control for this purpose. Fig. 3-568 shows the Address Control
circuit.

82Ch5
e . I
87 O - P a :
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AR o an
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TR O T A o ag. =
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Fig. 3-68 Address Control Circuit
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Circuit operation
Address bits O through 7 are used for this control. Bits-2 through 7 (which are decoded to the
Chip Select signal} select B2CH5 and bits O and 1 selects an internal port register A, B, or C, or the
contral register. Bits 2 through 7 are decoded to the 40HB8 and used to €S signal control for

82ChE.

40H138
A Y1 —
(1)AB7 1 ot s
B
(0)ABE 2 Hoo{ A
C
(01ABS 4 H>o
4| G2A
(0)AB 4 el o0—nf D
5| 528
(0)ABT ——f——— >0—
6| 61
(1)AB2

Fig. 3-89 Chip Select Signal Decoder Circuit

As obvious from the circuit, the C5 signal is activated low for addresses B4H through B7H; ad-
dress bits 2 and 7 should be “1” and the rest should be 0",

Address bits O and 1, which are combined to allow access to four differant functions (84H — 87H}),
are directly fed to B2Ch5.
Table 3-23 lists the possible address bit configurations and accessed functions.

Table 3-23 10 Addresses for Modem Unit Functions

Function

‘T_Ii:fﬁ A7 |AB |AB A4 |AZ T8 Ezgj;;rt’if;”a'
.. g 4 ........... 10 ..... D ...... D ...... D ............ . . Nm“sed -
” Y P (} xxxxxx e e srsame e h-:l:;;;;;jialgrcuntml
n 55 10 0 D D u ................. - .
a5 1|0 'D ----- D D ”CI Modam cantrol
n 35 1 UG ..... D D G ....... N —
BB 10 |Q |0 (0 a -
.. 3?1 ...... o ..... .D ...... Q{) ..1 T 1 o ......... 1 ......... u .Nm - -
87 1T 0|0 |0 |a(1]1 (1 1 0 2 | Databus — Control WEZCEEFmMB selection
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3.3.8 Connection interface
{1} Acoustic coupler interface (CN2)
® The input signal is supplied to pin 2 {ACMI), then it is pulled up to +5V in the circuit com-
posed of R569, 16, and C46. Consequently, the input signal takes the form based on +5V. The
DC of this signals is removed by C15, and the signal is integrally amplified in IC “2A”, then the

DC is removed by C17 again. This signal is amplified in IC “8A” again and suplied to the filter
IC.
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Fig. 3-61

® The output signal outputted from the modem IC is supplied through C10 and R33 to the drain
of TrQ7 and integrally amplified in IC “11C"” under the condition that the gate is turned on and
then outputted to pin 3 (ACSF).

® SWNC sets the output (ACMI) of the acoustic coupler to inoperative state so that the noise
from the coupler will not be picked up while using another interface.

® SWNO, contrast with SWNC, is used to prevent the effects of the noise from the other inter-
faces while using the acoustic coupler.

(2) Hand-set interface (CN4)

® The input signal (HSMI) is pulled up by R17 and its input of high level is cut off by Zener
diode ZD7 so that the signals at levels higher than the specification will not supplied to the
line. Then, this signal is supplied to pin 6 under the condition that the gate of TrQ9 is turned
on (PB7 control of 82C55), where it is integrally amplified and supplied through R5 and 10 to
the telephone line interface.

® The output signal from the telephone line interface is supplied to pin 3 of IC "11C” and ampli-
fied and then outputted to the speaker under the condition that the gate of TrQ4 is gate on.
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(3) Telephone line interface

This interface is used to connect to the line directly. Therefore, the controller and protective
circuit unique to the line are installed as shown in Fig. 3-62.
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Fig. 3-62

The DC voltage is applied between Tip and RING according to the standard of the telephone
ling, and the condition of the line also changes according to the operation as explained in Para-
graph 4.3.1 (2). The operation of the circuit is explained below.

(Hooking): Operation after the receiver is picked up.

{{
13
Receiver Start of dial tone
/ (¢
2.0Sec MIN B3]
Connection

The hooking is the operation performed after the receiver is picked up and the exchanger start
the operation until the dial tone is returned. In the circuit, the high level is outputted by IC
“1A” to PBO and TrQ5 is turned on. When TrQ5 is turned on, RL1 operates to make up a
closed circuit by connecting DB1, primary side of coil T2, C4, and DB1 on the line. As the re-
sult, the dial tone outputted from the exchanger side can be detected,

(Dialing): Sending the tone signal.
This operation is performed to connect to the other party through the exchanger as explained
below.
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The frequency of tone corresponding to each key is generated using port A of IC “1A”. The
eight tones shown in Table 3-23 are used. Those are supplied to pin 6 of IC “11C" and ampli-
fied and then supplied through capacitor C7 to the secondary side of coil T2. If PB7 of IC
“11C" is at high level and TrQ11 is turned on, a closed circuit is made up on the secondary
side of coil T2 and a wave is induced on the primary coil according to the input frequency
(tone} and outputted to the line.

The frequencies of the tones generated are shown in Table 3-24 and the output frequencies
corresponding to the keys are in Table 3-25.

Table 3-24 Table 3-25
Standard Tone Deviation High group
DTMF output from standard Low grou [Hz] 1209 1336 1477

fi 697 7013 1062 (Hz]

f: 70 771.4 +0.19 697 1 2 3
fa 852 867.2 +0.61

s 941 936.1 063 770 4 5 6
fs 1209 1215.9 +0.57 862 7 8 9
fs 1336 1331.7 -0.32 941 * o #
7 1477 1471.9 -0.35

fa 1633 1645.0 +0.73

Then, the exchanger connect to the terminal of the other party. At this time, the polarity of the
line of the other party is inversed to sound the bell. (In this device, the LED's in the photo-
coupler of PC1 is biased in the normal direction instead of sounding the bell and the signal is
outputted to pin 3.)

(Receiving)

When the receiver is picked up, the polarity of the line is returned and the bell sound signal
(Calling) from the exchanger is stopped, and the communication is possible. {In this device, in-
stead of picking up the receiver, RL1 is turned on to set the photocoupler for detecting RING to
inoperative state by making an open circuit connecting UTIP, DB1, TrQ4, DB1, and RING. In
addition, since a current larger than the one in calling state flows through DB1 on the ex-
changer side the hooking operation on the receiving side is detected and the polarity of the
line is returned.) The polarity of the line on the sending side is inverted. The outline of the in-
put circuit and the polarity of the line are shown in Fig. 3-63 and Table 3-26.

DB1
T2 c4
B T oTIP
20 R
o ™o S S, - ORING
|
RL1 — C24
10K 2R4
705
+5V-a—-—-——*\/| il D6
RING Signal ——— L - -
Fig. 3-63
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Table 3-26

Sending side Receiving side
Polarity Polarity
TIP | RING TIP | RING
White not communicating |Negative| GND | While receiving call (bell is GND |[Negative
sounding)
While communicating GND |Negative| While not receiving call Negative| GND

@ Function of each element

R3 and C33 are installed to protect the contacts of relay RL1 {to prevent arcing} when it is
turned off. Zener diode ZD4 removes the surge noise generated in the line. TrQ4 is used as
the bypass circuit when receiving the signals, that is, when a call is received
and RL1 is turned on, TrQ4 works as if it short-circuits the line with the resistor of 20042 (R2)
{This operation is the same as picking up the receiver), and notifies the exchanger of this con-
dition.

3.3.9 Filter circuit

This unit can use two types of carrier waves {high group and low group) by means of frequency
shift keying {(FSK). Therefore, the special filter IC for FSK must be used to detect the data (band-

passing).

/Filter IC

+ 4V
£.007 TANTAL
22 ranTaL
COM>! s
I
CiMP7
1M
0K, L I a4 g
| sl 2 - 05 oy a R-Tr:._p+5\,-
0 o e g
C 7 [ R £: ................................ W\l w
RED
i 17|
- KAl L out TO SPEAKER CIRCUIT
2 14| oRGI—
MOIE s 15 ce
[ S .
NaoTs B,r"fr]'{-“ 13 By 00I1 |NPUT
. ¥ _
’ X TAL ATA Re2
] 4-3:3 ]E 11 - w S4K,
J—— 1 []
E . AUAER ” ‘ I AL A
32 mar - cr [ o
= vap 18
= =
s ,,..,-3:- I
_________________ 13 = . _
bt Fig. 3-64 Filter IC
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The function block diagram of the filter IC is shown in Fig. 3-65 and the function of signal pin are
shown in Table 3-27.

Filter for BTL
D IN | _LOW Pass }b—D—_ F.ouT
HIGH Pass
YT ORG/ANS
Filter for COITT
| HIGH Pass Ba EEEETW XTAL 4MHz
LOW  Pass B ]
Fig.3-65 S5 OUT
Table 3-27 The Function Signal Pin
;j: Signal Name {I,'}nuF;:Et Function
_1 Ve e Negawe m“age .....................................
_2 .................... - . s Ten autpir —
_____ 3 NC e
i 4 .................. C DMF"I ..... I N ..... INPUT E;:}w;;';pardtm lnput fﬂr CAHF{Y DET
_HE PEFIN JNFUT ’-Carrler detectmg level mput |
B C.DMPE IN INPUT Cumparamr mput far recawed data output |
7 D.lﬂUT : DLITF'UTH ? Received data output {Comparator output)
EI CARRY DET DUTF‘UT“ “Carrler datect T
_9 o i A gmund ......
s ){ta| ......... ettt e
11 - }( il R — Crystal (4MHz} connecting Terminals
12[  cLout | ouTpuT | 1MHz cockoutput
13 .BTL,I’CCITT. IN PLIT BTL or CCITT standard select terrf\:;l.nﬂl
14 DFi“'C:;fANS INF‘UT : Originate or answer mode select termlnal _
_1”5 D. If\i xxxxxx INF‘UT.“ “ HE;}CBWIHQ data mput {Fitter mput} o
_15 .......... " GND xxxxxxxxxx o PR gond
_1?+ .D 'u'DD |:+‘u':| iNFLlT | Dlgltal positive v.ultage ...............
13 ___________________ A. on i - T P e—— mltage_.____._ .......................
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Thera are four band-pass filters {high group and low group of BTL and high group and low group
of CCITT) installed functionally in the filter circuit, and each fiiter takes out a certain frequsncy
glement from the line. Since only the line frequency sent from the connected party is detected, it
is necessary to select one fram the four band-pass filters in advance. This operation is started by
signals B/C and ORG/ANS. The filter circuit selection logic based on Fig. 3-65 is shown below.

Table 3-28
o ORG/ANS HIGH {JRG}) LOW {ANS)
B/C
HIGH (BTL} High group (2225 . 2025 Hz} Low group {1270 ~. 980 Hz)
LOW (CCITT) High group (1850 ~ 1880 Hz} Low group {1070 ~ 1180 Hz)

On the aother hand, the filter circuit has the clock generator function as well as the band-pass

filtering function. That is, the clock of 4 MHz generated in a external oscillator is divided by the

filter circuit to make the clock of 1 MHz which is supplied to the modam |C {BB).

® Amplifying circuit

The element of the received signal which has passed the specified band-pass filter is out-
puttaed through “F. CUT". Then, the noise in this signal is remaved by the low-pass filter which
is composed of A3R and £30, and the signal is supplied ta IC "10B” and amplified by means of
negative feedback:

: Bx is the set resistance of VR1).

This cutput is supplied through static coupling capacitor C15 to the two OP ampilifiers. {Oper-
ation of pins 5 - 7 as OP amplifiers)
Pins b - 7 work as a voltags comparator. Tha voltage divided by Bb3 and R44 fraom +5Y

:V‘H — 5 g 2:-2 .......... Apprux, Dz?v}

ts applied to pin & (positive side). This voltage is applied to pravent wrong reaction to noises.
While receiving the signals, the input element on the positive side is cutputted to pin 7. The
theory of this aparation is shown in Fig. 3-66.

WAWAWANVAWAN
VV UV

AWAWANN WA

Fin 7}

]

3053V

Fig. 3-66
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This output is connected through current contro! resistance R40 and limiter diode D5 for the
negative element to TD (Threshold Detect) of IC (8B) and used to see if the line is used for
communication.
(Operation of pins 1 — 3 as OP amplifiers)
In this circuit, R34 and R24 are used for the positive feedback amplification
(Af= R34 + R24 ,
R24
and the positive peak is detected by diode D3. The theory of this operation is shown in Fig.

3-67.

Input

o) L] |

Fig. 3-67

This output is connected R x C {Receive Carrier) of IC “8B” {(for modem) and used to detect the
data bits.

3.3.10 Moadem Circuit

(1) Demodulation circuit
Since the received signal through the filter circuit has undergone frequency modulation, it is
converted from the signal frequency into the data bits in this circuit.

. XK, +5v
- by
el R¥ EELY
LI0C ¥ R53
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R I o Ak
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2im
o at pe e Dues ]8 L
H# L t"EEIJ ?E‘H avoo L4 .
41 B P I A P gr 22 TANTAL
A7 TANTAL 00 JQDJF?K a{jNDg c3
l AGHD[E
ey 3T T
R EI (e I
+5v ] comer bt -5
N
‘”" ma%‘?“ b compy
i - %a&; T swoak 4 1N .
! . 0ok « :
i ZEGLLI ! MERRD] 9 Ed AE Tt 5y
A X
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. o w
s _q_%;_a AxD arc
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2 | srop—
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—Byzs " “m, . . one ET D |2 -
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[ L Tk 0, i ] sy L Cﬁ i
L ELARM . 126
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1A Az z HALF‘: T ;
8 e 2 Yoo !
—Ea o o
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"« e il FlLm
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{2

B/C signal which is the same as that inputted to the filter circuit is inputied to IC “88" in the
demodulation circuit, and the demodulation is carried out according to this signal. In the cir-
cuit, the width of time of input signal "RXC"” is measured every half period using the input
clock {1 MHz) of pin 1 “XTAL", and the mark and space of tha received signal is judged {demo-
dulated) from the measured width of the signal. The result of this judge is outputted to pin 8
"RXC" as two-value signa! {High and Low}. The mark and space are recognized by seeing if
the width of the signal is above the intermediate frequency of the mark and space in each
made (B/C, high/low group).

Maodulation circuit

The twa-value signal inputtad to transmission data tarminal “TXD" is supplied 10 theclock div-
iding circuit and used to change the dividing ratio {Thare is a frequency dividing circuit which
generates the line frequency according to each mode using the clock of 1 MHz). As the result,
the FSK signal is generated. However, since this signal is a square wave, it is converted to a
approximate sine wave in the inside intergration circuit by means of A/D conver-
sion. {The wave actually outputted has a form of stairs.) The DC of the outputted signals is re-
moved by the external static coupling capacitor C10, then the signal is supplied through resis-
tanca R30 and TrQ7 to the output amplifying circuit.

{3] Control signal
& Since the CTS output line is sef to that it will be outputted when tha carrier is received by in-

called so because of the opearation of the circuit as CX-20 and has the functions of the follow-
ing two signals (CTS and CD).
[ Fully doubte: CD

The CTSline is also connected through RE6 tathe reference input of the ampligying circuit for
the TD signal for the secure detection of the signalafter the receipt ofthe carrier, That is, this
line is connected so that the signal can be datected evan if the signal level is lowered tempor-
arily (for example, when the input of pin 6 of IC “10C" is lowared below 0.27V). When the car-
rier is receivad and CTS is set to the low level the reference voltage of the amplifier is
lowersd balow the voltage gensrated by voltage dividing resistore RS2 and 44, and the thre-
shold level is lowered by the difference between both voltages to heighten the signal detect-
Mg pOWEr,

# The SH and R1 signals are used to select ORG or ANS mode and selected with PB4 of 82C55

{R1: ANS, SH: ORG]).

@ For other signals, ses Table 3-29.
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Table 3-2%

Pin

1
Abbrewiation :

Official nama

Qirection of
sighal

Input

Explanation

Input terminal for 1-MHz clack signal from outgide.

Dutput

Output terminal for indicating the mode of modem.
® CORG mode iHigh-Band raceiving: H)
® ANS mode {Low-Band raceiving: L)

Alarm

PO - N—

Receive Carrier

|nput

Input terminal for recaived signals for demodulation,
Spedivied standard signals are shown below,
Mode BTL CCITT Signal
ORG 2228Hr 1650Hz2 Mark
ORG 2025Hz 1850Hz Spaca
ANS 1270Hz 980Hz  Mark
ANS 1070Hz 1180Hz  Spaece

Switch

Ring Indicator

Input

Input tearminal for sat signals for changing to ANS moda.
If an input signal above 17 — 48 ms is recaived, Active
signal is inputted. |f appdied directly, Ringing signal is
inputted.

TTL cutput is inputtad depending on modam.

When frequency of Ringing signal iz abowe 20 Hz, sat to
Active.

Input

input tarminal for set signal for changing to ORG mode.
If L-lave| signal above 16 - 33 ms s received, set to
Active.

Trangmission sids may be kapt to L-lavel during com-
muynication.

Qutput

Recievad Dats

Input

Qutput tarminal for demodulation signhal.

Mark gi D H-lgvel
: Sam;;i?;LaI: L?:ua Comman to BTL CCITT

GND A e A ] e e e e e e e -

Transmit Data

Input

Terminal for two-vahes input signals for FSK,
(Mark: H-level, Space; L-leval}

Input

Cutput terminal for cutputting L-level when L-lovel signal
of Rl or SH is inputted.

Full Duplex

Input

Input terminal for satting to normal fully double cormmun-
‘igation mode,

14

BTL/CCITT

Input

Selacted as follows:
& BTL standard: H-level
& CCITT standard: L-level

15

Threashold Detect

Input

Input terminal for signals from external threshold detec-
tar,

Te Maintain the normal condition (Communication stata],
L-level signals of 20 sec must be inputted at l=ast every
33 maec. e

If H-lavel is maintained longer than 33 - 48 msec, CTS is
sat tq H-leval, and TXC iz turned off in ORG mods, and
Mark signal is sent out in ANS moda.

Half Duplax

Not used

18

Vpp

Transmit Carriar

Cutput

Output terminal for modulation signal of steppad sine

wave {In ANS mode, Mark signal is 3ent aut a5 soon a5

DSR is turned on )
WMode Signal
ORG Mark
ORG Space

BTL
1270
1070

CCITT [Ha)
S8040.29
1180075

{Hzi
-£.498
+0.88

1850:0.17
185041 85

ANS Mark 2225 -2.78
ANS Space 2025 =01

.Power source terminal (4.5V Voo 6.0V)
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3.3.11 Tone/Dial Control Circuit
This circuit generates a required dial tone by dividing the original frequency of the crystal oscilla-
tor ([CR1). Fig. 3-69 shows the control circuit.

82C5h5 . 16
VK xS TONE ' )
' Mes O g e a0t Output
PA3 .1 27HE T2
A - )
2 RML?z- i MY
PAY Lp—t  RMIZ il o osci’
3 LTV} i 3 o g 1N ]
PA1 Sy B’ I ; D%F’S‘?%‘s
| PP . ¥
. TS T =] | S
FAQ ; e ost
wl;__iw_‘_ RM2
AN, 5 B0
L] M it
B Y
nu%’""" +3
™

Fig. 3-69

Circuit operation

Port A bits PAO through PA4 are decoded by the dual 2 to 2 line decoder 40H139. The eight out-
puts are supplied to the tone generator IC “4C” to control its tone frequency. Fig. 3-70 shows the
relation of push-button and control.

Tone output

208 a2 A

4C

N

3.5795 MHz
CR1

— N | WN|I>

IOV

> O oL
&l

~N | OIOIO

L
ci |

Fig. 3-70
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3.3.12 Speaker Qutput Circuit
The amplifying circuit for the received signals is shown if Fig. 3-72. This circuit is composed of
the ON/QFF circuit for the input signal line {amplifying circuit)and the feedback circuit.

68K 680

TANTAL
350v
10+

SPI output

ZD8

254953
Elud?v%: 3 RS2
TANTAL ESSC
3

4

Ay 5 10K, ™M
RMM RM1-58
Control signal PB2
{82CHb5)

Fig. 3-72

(1) ON/OFF circuit
The input signal line has switching control with the output of PB2 (85 (H) bit 2) of 82C55. If
the output of PB2 is at high level, the polarity is inverted by IC “5C” and the low level signal is
supplied to the gate of Q12 to turn it on, and the input signal is supplied to the negative feed-
back amplifier of “10B”. The amplification of the amplifier is calculated by the following equa-
tion.

R45+R12
R45

{2) Feedback circuit

The output of the amplifier is outputted to the negative pole side by means of the static cou-
pling with capacitor C11. This output is supplied to the speaker circuit in the body and also
supplied through Zener diode ZD8 to the base of TrQ6. This circuit operates as explained be-
low to keep the signal output for the speaker in the body within a certain range.

Normally, the gate of TrQ8 is pulled up to -5V and turned on. In this state, the drain side is
near the ground level and the low-level signals such as noises are not amplified by IC “10B”,
and they are not outputted to the speaker. However, if a signal is inputted, its waveform is
presented on the drain side of TrQ8 and supplied through TrQ12 to IC “10B", where it is am-
plified. As the result, a voltage is generated on the anode side of the Zener diode
through the static coupling capacitor C11 on the output terminal side. If this voltage becomes
almost -5V, ZD8 is punctured and TrQ8 is turned on. In this state, the gate voltage of TrQ8 is
lowered and TrQ8 is turned off. and the amplification is carried out according to the input sig-
nal. Since the operation described before is repeated according to the output IC “10B”, the
output signal for the body is near 4Vp-p.

{AF =- - 101 dB
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3.4 Multi-Unit

This unit consists of the 60K byte RAM, ROM capsule and a direct modem. The modem is con-
trolled via an 82C55. The RAM elements are backed up by an internal battery. The RAM elements
are hacked up by an internal battery. The ROM elements can be accessed for replacement by re-

moving a bottom plate. For further details, see the descriptions on the RAM disk and modem un-
its.

3.4.1 Circuit operation

The Multi-unit is made up of a control board, a battery, and casing parts. Fig. 3-73 shows the ele-
ment layout on the control board and table 3-30 lists major board elements.

@ @(?@@ ®

- ‘J,
Uﬂﬁﬂﬂ i B
HJ %ﬁ@ 6 a_MJ@m A:.B
-:: _ Eﬂ =
- ‘;:", ....... T "—»‘ e A “:lb .:.
€. ?5, A0, 40, s, .C rS . _.; “.:D;:_l%un 7

Rt

---------------

.....
[Ereon] AP - M..P wavo T N171 v20420800000
s ¥

O G[E ® é@@ i (!5

Fig. 3-73 Multi-unit board element layout

Table 3-30 Major multi-unit board elements

Indica- Indica-

tion of Element Function tion Element Function
) name . name
figure figure
1 CN1 Main Frame system bus interface 2 CN2 Coupiler interface
3 CN3 Telephone line interface 4 CN4 Receiver interface

RAM backup switch —

5 | SW1 | ON: Enabled, OFF: Disabled 6 CN5 | Battery interface
7 | Intemal | 4 oy 480 mAh 8 VR1 | Receive Sensitivity
battery

9 CR3 4 MHz 10 J1,J2 Mode Selection
11 CR2 | 3.58 MHz 12 | sw2,3 | ROM Selection
13 | s2css | Modem control gate 14 | FOM | 4 plication ROM

array capsule
15 DRAM | 64K.B 16 | GaHvp | DRAM.ROM, and 82C55
control gate array

17 CR1 | 32.77 KHz
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3.4.2 Functional Circuit Blocks
The Fig. 3-74 is a block diagram of the Multi-unit:

D Latch

Address bus J lL
CAHMP

5 7 7 7 e——— .

RAM and ROM ¢ & T

| Modem
prover Suppy

I
| powear supply
F.., 8255 < > Maodem : *'|:
[
|

._._J Battary

Telephone line

intgrface
Data
Tone generatar Talgphone ling
—
I )
82055 Handset interface
|
Maodulator: demadulator
- -
go3aLl
s ]
Filter
- L <#>
HoI0I0
HAeception Couplar imterface
sensitivity controller

Speaker amplifier

Fig. 3-74
The MAP-MU board can be divided into 8 ROM/BAM file section and a modem section. The

ROM/RAM file section is structured in the same concept as the Main Frame or RAM disk unit, and
the modem section used almost the same circuit as the modermn unit.
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3.4.3 Interface Signals
The Multi-unit is connected via connactor CN1. The Main Frame side interface provides many
signals for universal application. However, this option unit used only a part of them. Table

3-31 lists the signals and their functions.

49 47 3 1
A
: pAz v onmoarrneescpw e
' N /1 N Board ((
50 48 7] 4 s
Table 3-31 Multi-Unit interface Signals
.Cun.nec- Signal Input/ Function .CDHI.'IE.‘E— Signal Input/f Function
tion pin Mo, | name Output tionpin Mo, name Output
; i N.ﬂ.lt o ” e P
2 — — Not used 27 M Input | Machine cyche 1
N 3 — s Nmused e PR v
" — — v— P e ,Inpm ....... Lﬂgmmm”mrmgﬂw_
s | am | nput | Address bus ine 1 || 30 | HLTA  Input | HLTA acknowledge
: " |;put .......... gddmssbushnez T e e siéﬁal o~ i
e T Netused 32 GND . —  Signal ground
” ABD ................. |,-,put ............ A ddress S - e Iunput e P ]
9 | aB4 | input | Addessbustined | 34 SPI | Output | Spesker output signai
” YR : npm ,,,,,,,,,,, gdd,ﬁsbushnea T - "
[ | ame Inpot | Address bus e 6 | 36 | BARG | Jnput | Memory Request signal
T A 55 ........... Inpm ............. -Add.-ess e e = v o sig:;i __________
13 ............... e e o - — Inpm ,,,,,,,, S cmkﬂgnm
14 ....... Aa? ......... In;}..m Audrassmsnna? e vV Inpm ,,,,, o P
oo 15 - — N— O o Inpm .............. mj e
| .. 15 ................... e R e e T o Dots CAG sara
. = RS P — P |..—.Ec| ......... e i — — -
[ 18 | DB1 |InpuyOutpur | Data bus lina 1 a3 | — — Not used
- PR — |||-||32 .................. et B B R e a—
| ZCI' DRI Input; Qutput .Data bus Ii;;;a xxxxxxxxxx | 45 RXD Output Sarial Receiva data
21 DB4  |Input/Output | Databus line 4 | 46 | TXD Input | Serist transmit data |
[ 22 | DBS  |Input/Cutput | Data bus line 5 a7 VBl | Input Bartery voltage
23 DB6 |Input/Output | Data busine 6 | 48 B Not used
[ 24 oR7? Input.-‘ﬂut;:;;.;-f.unaa:;;g;; line ¥ 49 L3 S Frame Q;ULlﬂd xxxxxxxx
= — NDtusEd S e — e S~ |
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3.4.4 Selector Jumpars and Switches
Jumpars 1 and 2 ara used to select either the CCITT or BTL standard as fallow:

Tahle 3-32
Jumpter setting
- Standard
J1 J2
Short Open CCITT
Open ' Short BTL

The Battery Backup switch SW1 controls the charge/discharge of the DRAM backup battery:

ON : Enables charge/discharge
OFF: Disables charge/discharge

Botrery
backup switch
iud !
= 1 ®g T
—

Fig. 3-75

Switches 2 and 3 are used for ROM capacity selection as follow:

Tahle 3-33
Switch setting
ROM capacity
SW2 S5W3
K B B4K byias
K B 128K bytes 29 "
e LI
K B 256K hytes ™ E - ™
P FE PP -4 1 e el "]
* : . 14 sy
1M B 512K bytes = m— Em—
1M *= Art M bytes

* Kh12K byte ROM is not presently released.
** Shipment setting.
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3.4.5 Exterior Views
Main Frame
@ @ Mui[ti-unit
o —
f
/
: | Py g=
! ‘]l e —r
Telephone Handset

|
II
|
|
_ // Asoustic
/ couplar lina connection
connection connaction

/ Muiti-unit
o
Main Frama
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3.4.6 Power Supply Circuit
The power supply circuit consists of a rechargeable battery (4.8V, 450 mAH), a battery charging
circuit, a logic circuit drive voltage supply circuit, a backup circuit, and a modem power cupply cir-
cuit.
{1} Rechargeable battery and charging circuit
The battery is connected to the MAP-MU board via a connector CN2. The Battery Backup
switch SW1, which enables or disables the DRAM backup circuit, is located at the rear of the
unit.
The circuit surrounding the battery is shown below.

{2} Battery backup switch SW1
This switch should be reset OFF when storing this unit alone or when not using it for a long
period of time as attached to the Main Frame. With this switch reset OFF, the battery is
prevented from any discharge other than the natural one so that the longest life can be en-
sured.
® The logic circuit operates irrespective of the

setting of this switch; when the switch

. .. roIZ 069
is reset OFF, the line is backed up from the A ™y
. . i i ' 4+ =9
Main Frame supply and its working time may zo 17 || T°°
G +
be shortened. cerchs i
LG o—
o1y
|
YOHO———+
50N 26 ‘
LTH,
a1
% anck
53 SSIMB L7, acup
ak]
EH A s SRS TN
| ik D6 37552778
ﬂ?:}]og
sl por TSERT]
| F11 D 335597
| “%‘s"é“f‘“ﬁa 1
B2 R sseeoee
o R T e Fogiov
52 152075 22k
2:152075
Vg
To modem powaer
supply circuit
Wl
2 BAT O T o
QFF N
CN 35 1 BA‘I—O—)-L
Fig. 3-77

3-71




{3) Battery charging

The battery is always charged toward the full via either of the following two charging paths:
When the Main Frame AC adaptor is connected to the AC power saurce, the battery is charged

via the path:

When the AC adaptor is not used but the battery voltage is lower than the VB1 supply voltage

from the Main Frame, the path is:

{4} Backup circuit

The backup circuit supplies power reguired to protect data in tha DRAM elements while Main
Frame is off. Table 3-34 lists the elements backed up by this circuit.

Table 3-34
Location Nams Function Location Name Funetion
4A ) TC4OEE verter I T8C .,.uP'CMEE Operational Amphfuevru
..... 1hA ,uPC1 458 | Operational Amnl|f|er“.mwmm“ 17C uPC1458 T
....... :I_EB APCTASRR | Dperational Amplifier 1 -~8C |4265«8 [ B-RAM

These eiements are powered from a spscial

line called

“Backup” and always active; they are

poweared by the operating voltage supply while Main Frame is on and from the backup line while

off.
1} Power supply paths to the backup line

Thers ara the sixpaths listed in tabls 3-35 which are selected to supply power to the backup
line depending on the various conditions. The abbreviations used in the tabla mean the follow-

ing:
VEI :Main Frame powar supply
Wx : Opticn unit battery voltage

Battery: Option unit battery

Table 3-35 Backup Line Supply Paths

Path

VCHwHE-DE—er—r

V51+H10q05ﬂ04_,

Battery — CNE - SW'I - Q4 —~

VCH—’HE—D3~+Q2—>

PX-8 power | AC adaptor Battreerl\,;:ir:::age
.Ix'ég;;ectad S P
OFF  Notconnected | V&1 > vx
Not connected  VB1 < VX
I S C Gnnecte; -
ON Not connected "u'Bi::»‘u’x VB; — El2
Mot connected VE1~:: WX

—

Battery — CNE — SW'I - D4 - R11 - Qz -
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The backup source is supplied through either
transistor Q2 or Q4 depending on whether
Main Frame is on or off.

@ While Main Frame is off, VL is low be-
cause the logic circuit operating voltage
is not supplied. This maintains transistor
Q3 cut off and the collector is pulled up
high through resistor R49. Thus, transis-
tors Q2 and Q3 remain cut off.

VL is also connected to the base of Q4
through diodes D13. The emitter of Q4 is
connected to VcH or battery voltage {nor-
mally maintained at +bV}. The source is
also connectd to the base through R67.

Because the base is connected to the sig-

1552178

nal ground through D12, D14, and R9, 22% | 6O R0
the current, which flows from the base to - .Q:wasm “

the ground unless the junction of D14 CR:d & R4
and R9 is pulled up to the VL line, gener- -m

ates a potential across the emitter and B9l

base. E \é {

That is, transistor Q4 conducts due to
this postential while Main Frame is off.
Thus, all the bckup sources are supplied
via Q4.
While Main Frame is on, no effective potential is generated across the emitter and base of
Q4 because the base (the cathode of D14} is pulled up to VL, and Q4 is maintained cut off.
Q1 conducts because the base input (VL) is high and the collector is held low. This main-
tains Q2 and Q3 in conduction. Thus, the backup line is powered via Q2 and the option lo-
gic circuit voltage is supplied through Q3.
{5) Logic cireuit voltage
The logic circuit voltage is supplied from the collector of transistor Q3. The voltage applied to
the emitter of Q3 (VB1 or VcH through D3 and Rb5) is supplied to the circuit power line. The
supply circuit operatesas described above.
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{6) Modem power supply circuit

Point A

Kz 4 PB6 (82C55)

RNE 22k

4 - ] DI 5

oles RJi‘ICK hd TSBEBOBG
Ay +
o s

e FEE]

RO, 260
20a 4203
HZ74-1

Fig. 3-79 Modem power supply circuit

When the PB6 signai from 82C55 is high {at point A), this modem power supply circuit is disa-
bled because the base of transistor Q6 and the emitter of transistor Q5 is high.

When the PB6 signal is low, the power supply circuit is enabled. Q86 is turned on, also turning
Q7 on. The current through the primary winding of transformer T1 induces a voltage across
the secondary winding. A -5 V voltage generated at point B is fed back to the base of Q5
through capacitor C27 and resistor R13. This feedback completes an oscillator loop of an ap-
proximately 24 kHz. The oscillation maintains the source voltages of +5 V and -5 V which are
supplied to the modem section.

The following pictures shows the proper signal waveforms at various points:

Base of Q5

Fig. 3-84
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Emitter of Q2

Collector of 11

Collectar of O3

Anode of D1

Fig. 3-81

Fig. 3-83

Fig. 3-84




3.4.7 ROM Saction
The following is a block diagram of the ROM ssction:

po-a B LATCH —\m 7
| l ROM capsule
' '\AB 5
GAHMP V
/ N
ROG T oo 7
N v

ADTT, Al —-
ADIE CE ATE

Fig. 3-B5

The gate array GAHMP contains four bank registars. When Main Frame reads the Multi-unit ROM
when bit 6 is high, a 1M byte ROM Chip Select signal is sent through interface
connectar pin P12, A signal to latch address lines AC through A7 is cutput through P28 at the
same time. The latches aight address bits are sent to the ROM capsule together with the address
bits AB through A15 which are output next. Then, accessed ROM data bits DO through D7 are
sent to Main Frarme via the gate array.

ROM iz accessed at a high speed of 350ns with J1 (P22) set high and J2 {P14) low. The FC signal
from P24, which allows the gate array to enable the ROM capsule is normally activated low. Thus,
the ROM capsuls is aiways enabled.

The availabls ROM capacity is detarmined by two switchas SW2 and 3W3 as follows:

Table 3-36
Switch setting
e ROM capacity
SW2 SW3
K B &4 K:“th:nvtes
............ KE _Mam
K | B 256K bytes
M | B | B12Kbytes
_1M*A- .............. 1 Mbﬁes_

* Shipment setting
When no proper operation is guaranteed when an N-MOS element is used because of the restric-
tion by battery capacity.




3.4.B RAM Saction
The following is a block diagram of the RAM section:

Rap7~0 Q~T

GAHMP 4265 | oo 4265 | 4265x8
3 B g T 1
RO 7-0 <
g | e
CAS
Fig. 3-86

Tha Multi-unit contains RAM elements which provide a total capacity of 64K bytes. While Main
Frame is off, two DRAM refresh mode selection signals DCAS and DW are supplied from Main
Frame to the gate array GAHMP. The signals change their states as shown in the table below de-
pending on the ambient temparatura;

Table 3-37
t:‘m";t::i::e DW DCAS | CAS1,2 WE
_n:mc hhhhhhhhhhhh R R M "
C ~ 45°C H L H L
_0 ~ 25°C H H L Jf,l_l L

’
Cycle time: 20=-30 us
A0.5pus; when 32 768 kHz is supplied to
tha C32K inpout terminal.

The signals such as RAS, CAS, and WE, etc. are generated fram GAHMP by /0 commands ad-
drassing 93H.




3.4.9 Modem Section

The following is a block diagram of the modem section:

GAHMP 82C5H55
/,L\ Data bus . h
RO B R0
.oaa—m{—"‘
™ —
— WR
wR TxD
RxD}
TAD
RxD

Fig. 3-87

Signals sent from gate array (GAHMP| to modem are composed as shown in Fig. 3-87. This is the
sama circuit as the optional modem. See Chapter 3.3 Madem Unit for the details of the modem:.
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APPENDIX

This gate array is connected to the Main Frame systm bus and provids the following three fatures:
{1} A RAM file of up to 128K bytes and a ROM file of 266K bytes

{2} Banked ROM of up to 1M bytes

{3} Madem control

The ROM file of {1) allows the RAM and ROM spaces to be accessed during the Main Frame 110
space {20 - 34H) and is used as a RAM and ROM disk. RAM can be backed up.

The banked ROM of (2} is a memory systemn which divides its memory space into four segments
of 18K bytes each and allows up to 64 — 16K byte banks through an access to one of the seg-
ments. The modem centrol saction of (3) is a decoder which generates the three signals of CS, RD
and WR whick are used by the moadem controller 8255,

This gate array can be used in either of the following ways:

As a RAM fila of up to 128k bytes and 8 ROM of up to 256K bytas plus a modem contrallar, or as
a RAM file of up to 128K bytes and ROM banks of up to 1M bytes in tatal.

Either can Ibe selected by, changing the selector terminal wiring.

The highest cperating clock rate of the gate array is 3.6 MHz.

e 5255
Conteol

[ ] signal

Address -
AT-0 :> Decorder [ - Register -~ RAD
__D{Icmmand 70

Status
Register 1
\ ¥
Bank
Register
:> 0-~3
=
D, 7-0 SR et . J _DHD
.0
- Mux L Latch
N
[}
Becmm e e ien et ———— *
1)
I ROM/RAM _
S3ik e Access Timing %ig
CLK Ganarater! Controllgr o LA
! WE
WAIT E(E]'F;I."I "
BK2 | Chip
MEN enzble
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Ce;::e':l:zen Signal Name | Input/output ] Function
1. ,,,,,,, v Inpm Addre;; A oo N
2 M N Dextput .I.éxteeegl memaory eecess sigee.l. ----------
; ~NC ...... - . - -
| o P R Inpm ........... Aﬁdress bus i —_ |
5 Ab anutﬁ Al:ldress bus line 5 )
- - - SRS R “_ i - A N
_,? ............... NC — _ ............... T
- P mpqt Addressms Ime P —
| 9 " Inpm ....... Address T
I 10 A?-‘-l Input Address bus line 14 used to se.l.e; a bank re;ister.
11 f Y Input Address bus line D - f
- 12 E__ .......................
13 Az Inpet Aderees bus Ime 2 _
B 14 .JE Input_A_HGM Chlp Select slgnal used fer HDM flle ac.ee.esmg
______ 15A1 Inpm Address bus -~ 1
15 NC i _ ............................ ]
1? A1 5 I i npur Addrese bus ling 15""1"'59:' 1o seleet: bank regﬂl.e.ter.
) 18 AD19!HC52 Dutput Lewer ™ byte RDM Chip Sealect eut;ut
19 AD‘IB!HCQ% ............. ;:lutput Lewer 1M byte FIDM Chip Seleetm-::-utput o
— 2 D ;23!@ ___________ -~ HAM ~ Gapamw e mpm
21' e — _ xxxxxxxxxxxxx e
22 a Input A ROM Chip Select signal used for ROM fils accessing
24 h EFC Input A Function E‘;el.er.:t signal
25 cs Dutpet Medem cem;;ller 32{:55“':?"[) Select 5|gnel i
2E‘:- IDRE; Dutpe: 1/0 Hequest mgnal i
27 IDWH {f}:;“put Outpxtjhth of AND between I0RQ and WH ..........
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|Cunnel:tiﬂn ) .
Bir No. Signal Name | input/output | Function
28 AD L,HFIE-}:I .................... (;;tput Signal to set HAév;hrnugh RA7 to the exte:r;;;lulx;ht::h
29 RAST Qutput | RAS signal fcnr RAM file's Inwer 64K b*,r‘te; ......... |
30 |RaDo Output | Address bus line 0
[ 3 1 Eﬂ'é"i Dutp;;; ?????? CAS mgnal fnr FI_AM flle s i;;rer 64K bytes
32 RAD? ? IMG:;pnut Address bustne 7
— 3 3 .............. vDD ~~~~~~~~~ -
34 RADT Cutput Addre;; bus linei )
i 35 'EHADE Dut;;;:mr;ddress busiines
36 RADZ2 Dutput“ Address hus Iine 2
37 RAD4 | Dutp;“t Address bus Ilne 4 “““““““
| 38 |RaDo Output | Address bus line 0
o . Gmpm ......... Addn;ss TP
4(} RAS2 Dutpu; ------- RAS signal for HAM;I};. supper 64Kbytes
| 41 RaDs  Ouiput  Address bus fine § ]
42 ﬁ ....... Dutp.ut RAM File ‘u:';;'lte mgr‘ral ffffffff
43 DCAS Input DRAM self-refresh c-::mt“r.:.:al signal
I 44 ................ CASE " P RAM e B4waas ................... e
45 REE Dut;ut RAM file Hefr;;lv]ﬁ;lg |
i 45 IC;HD input IID Flequest signal from Main Fr.a.r.r."l.n.a.system bus
. e SR Inpm ........... ,_DH;:‘M - mfrESh mmrﬂl sjgn,;l ..................
s |z Ot oo ™
49 C32K Inpuﬁtww‘ DHAM self-refresh clock slgnal
50 [ROSTZ | Ouput [Nt O Cu o o v e bnkod oM r
1 ST | Oupwr [RZSMETON O e st o esenked M
- ;_VEE ...... _ ................................
B 53 HCSi 3 Lowest 256K bﬁ;mF.!‘lElM Chip Select signal
_54 HCSH ....................................................... Thesemnmm;; RPT— Semmslgn;l_,_
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|C!:In.nEl:tiﬂn Signal Name | Input/output Function
Pin No.
55 RDS | iM nputfﬂutput .M;.E;'I.'IGW n;:r mn:_\dem databus line 5
b6 RDO Input/output [Memory mmﬁ:iemdatabushrleﬂ llllll
B 57 RD3 Input/foutput |Memory or modem data bus line 3
xxxxxxxxx 5 3 HD2 Inpuﬂﬂmpm Mamﬂw S
50 |[RD7 |Input/output [Memory or modem data bus line 7
o — TS U m;;;;mda;abummea xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
61 RD4 | Input/output |Memory or modem data bus |Il_"IE4 ffffffffffffffffffffffff 1
----------- E 2 FID1 Input,.l’cl.utput Memaory or modern data bus line 1
- - NC,,M i
igi4 CLK Input Main Frame svstembusclucksngnﬂl—*t 80 degree shift-
ed from the system clock signal
............ E 5 M1 Input Main Frame system bus M1 signal
EE ,,,,,,,,,,, H ESET .............................. Inpm P sigr.l..;l. ............................................ _
67 HALT Input MamFrame systemn bus Halt signal
- — |npU; xxxxxxxxxx Mammees?stmEbu : Memﬂw Reql_mst Slgnal .................... _
....... Eg WMT‘“ Du;;m P 5|gna|
[ ?’ ﬂ ............. ﬁ h Inputv Main Frame systern bus Write signal
. =T | npm ......... - Fram; L e
12 |o2 |input/output | Main Frame system data bus line 2
- - - R
?4 D3 ............................ mpu”ﬂumm - Fra'-;;;?stem datablmlmea ,,,,,,,,,,,,,,
i ?5 DD --------------------------- Inputfuutput Main Frame system databus line 0 |
” s mpu”w.‘;;? MamFrames?stemdatabuﬂmeﬁ ]
?? DT “ Input/output (Main Frame svsterr;--;;;;;;;fli;e 1
----------- ? Et D4 input/output (Main Frame system ;latabusllne-‘-l f
—'.r'_E; --------- D5 ) lnputfnutput Main Fran;; syste;':n:i.;ta busine5
[ 8 G ........... o7 inputﬁuutput Main Frame system databus ine 7 |
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CHAPTER 4

DISASSEMBLY/ASSEMBLY
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Disassemble/Assembie

This section describes how to disassemble and assemble the machine. First, disassembling/ -

assembling of the unit, next, disassembling of each unit are shown. To assemble each unit, follow

in the reverse crder of disassembling. Pay attention to the following cautions when disassem-
bling and assembling the machine.

{1} Confirm that power of the machine is off.

{2) Discannect options and cables that are connected to the machine.

{3} Save programs if any that are stored in the RAM of main memary and the option onto cassette
tapes, etc.

{4) When repairing, storing, or shipping the MAPLE board, care must be used to prevent any
shorteircuit on the board.

{5} Avoid placing boards that incorporate ICs [MAPLE board, LCD panel board, opticn board, etc.)
directly on a work stand, [f it is not practical, place it with the component side balow (so that
static electricity will not affect it).

(6) Pay attention so that cables may not be caught by case, fitting poles, atc,

(7} When fitting a screw, pay attention to the length of the screw.

{8) When fitting a component with screw lock being used, be sura to apply specified screw lock.

{2) As far boards such as MAPLE board with battery on it, power off the battery line to protect the
board from short-circuit or remove the battery and keep it.

Should the board be left with the battery installed, it would be completely discharged, and the
battery life might ba shortened.
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4.1 Main Frame

—_—

(1) Unit Disassembly and Assembly

REV.-A

Assemble Procedure

Lower
case
(see
Fig.
4-1.)

Disassemble Procedure
Step 1. Turn the body upsidedown with the | Step 1.
handle to your side.
Step 2. Remove the screw of the battery Step 2.
cover and remove the cover.
Step 3. Pull out the connector of the battery | Step 3.
and remove the battery.
Step 4.
Step 4. Remove seven screws pointed by
arrows,
Step 5.
Step 5. Lift up the lower cover from the
right side. Step 6.
Step 7.
. |
"
L K
" L J
1t
SW L R
panel &
button .
{ _‘l
B
&
4 Bl 3
- k]
oo |
Fig. 4-1

Same as step 1 of the disassemble

procedure.

Remove switch panel and button of

power switch.

Fit handle to lower case.

Fit lower case from speaker volume

knob side (left side).

Fit seven screws pointed by arrows.

Fit switch panel and power switch

button.

Fit battery and battery cover with

SCcrews.

Battery cover

X
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Disassemble Procedure

Assemble Procedure

Lock Step 1. Remove keyboard cover. Perform the reverse procedure to disassem-
t ble.
i Stpe 2. Place the body as shown in Fig. 4-2, 2
cover . , .
and remove screw pointed by arrow. \"'""” ¥
. * \'\
Step 3. Lift up cover slowly from right side. S
Fig. 4-2
Board Step 1. Remove lock button cover. Step 1. Place PX-8 with lower case being
removed.
Step 2. Remove connector.
tep 2. t jack t i ified
Step 3. Remove FPC cable from connector Step Put jack connector @iinto specifie
hole.
CN4.
3. Pl d slowly.
Step 4. Remove cables from (1), @ and ). Btep ave board slowly
Step 4. Fitth inted ;
Step 5. Remove three screws pointed by ar- s Fit three:scraws pointed by arrows
rows. Step 5. Fit cables to connectors 1), @ and
Step 6. Lift up board slowly from your side. ®.

Step 6. Remove lock button cover and
insert the FPC cable to connector

(CN4).

Step 7. After fitting the cable to the connec-
tor D, insert cable between case
and boss paying attention not to

damage the cable. (see Fig. 4-4.)
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Disassemble Procedure

Assemble Procedure

Micro- Step 1. Remove lower case. Step 1. Place the machine so that the batte-
cas- ry is situated in the right rear corner.
sette Step 2. Remove three screws pointed by ar-
rows. Step 2. First align the position of right bot-
tom screw, next, top screw, and last,
Step 3. Lift unit up a little horizontally and left bottom screw. Place unit slow-
next shift unit slightly to right and ly.
lift up unit from left side.
Step 3. Fit three screws pointed by arrows.
*  Perform the above with FPC cable
being removed.
FPC cable E . Ij D'
O
I Fig. 4-5
=
To CN3
Shield Step 1. Remove lower case, board and mi- Step 1. After fitting keyboard, bring down
board crocassette. shield board slowly aligning it to the
hole.
Step 2. Remove four spacers pointed by ar-
rows and two cassette fitting poles. | Step 2. Fit four spacers and two cassette fit-
ting poles.
Step 3. Lift up shield board slowly.
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Disassemble Procedure

Assemble Procedure

Step 4.

and @).

Release LCD unit lock and lift up
unit slowly from lock side with LCD
face up.

Fig. 4-8

Ratchet
guide pin

Step 2.

Step 3.

gyl

Key- Step 1. Remove lower case, board and Step 1. Turn over upper case.
board shield board.
Step 2. Turn over keyboard unit and bring
Step 2. Remove two screws pointed by ar- down slowly from space key side.
rows.
Step 3. Fit two screws pointed by arrows.
Step 3. Lift up keyboard unit slowly from
microcassette side.
|
Fig. 4-7
LCD Step 1. Remove lock button cover and con- | Step 1. Fit travel ratchet as shown in
unit nector (CN4). Fig.4-9.
Ratchet spring seat
Step 2. Lock LCD unit.
Step 3. Remove screws in the order D, @

Ratchet
spring
Fig. 4-9

ratchet

Fix LCD unit ratchet to the body and

set lead line ring bearing and lock
LCD unit.

Tighten screws D), @ and @) as
shown in Fig. 4-10 and 4-8.
Lead line ring
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Disassemble Procedure

Assemble Procedure

Option
unit

Step 1. Remove expansion bus connector
cover of option unit and bus con-

nector cover of the main frame.

Main
frame

Bus connector cover

&l |

leodl 00
S | &
— -
Option
Bus connector cover unit

Fig. 4-11

Fig. 4-12

Step 2. First remove option side connector

and next main frame side connector.

Step 3.

Remove four screws pointed by
arrows.

Step 1.

Step 2.

Step 3.

Stpe 4.

Remove connector covers both of
option and main frame.

Fit option unit as shown in Fig.
4-14, and tighten screws tentatively
in the order of D to @ on Fig. 4-13,
and last, tighten them fully.

Fit connector first to option side and
second to main frame side.

Fit connector cover from main frame
side and next, option side.

Option unit

Main frame

Fig. 4-14
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Exploded View of Main Frame

LCD cover panel

LCD unit

Function pane)

Ratchet

Lock button cover

8
:
Q
j=
£
3
14

Upper case

Lock lever

—— Microcassette

-

Keyboard

Cable set

Speaker

Maple board

Speaker volume knob

Battery cover

Bus connector cover

Lower casa

Stand

Power switch button

Switch panel

Handle

ROM cartridge cover

Overview

15

Fig. 4-
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4.2 Disassemble/Assemble of Each Unit

4.2.1 Keyboard
(1) Normal (normal size)
Step 1. Remove key top using key top puller.
Step 2. Remove key switch.
(2) SHIFT key (includes the same size keys)
Step 1. Remove key top of CTRL and A which is located on the top of specified key top.
Step 2. Insert a thin minus screw driver between key tops and lift up one end of corre-
sponding key. Lock can be removed.
Step 3.  Shift key and remove it from support bar.

(3) SPACE key
Step1. Remove key tops Z, X, C, V, B, N, ....which are located on the top of SPACE bar.
Step 2. Insert a thin minus screw driver between key tops and lift up one end of key. Lock

can be removed.
Step 3. Remove key from support bar using a little screw driver.
(4) SHIFT key
Step4. Remove SHIFT key from switch cover using key top puller.

Fig. 4-18

4-8
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4.2.2 Microcassette Mechanism
Step 1. Remove board.

Step 2. Remove microcassette mounting bracket by loosing three screws which are
marked with arrows on Fig. 4-19.

Mounting bracket

Fig. 4-19

(1) C wheel

Step 1.  Remove C support bracket by loosing two screws.
Step 2. Remove M belt.
Step 3.  Lift up C wheel slowly.

C support bracket

Fig. 4-20

4-9




(2) M pulley
Step 1. Remove C support bracket.
Step 2. Remove FG york by loosing screws (D and @.
Step 3. Lossen screws @ and @.
* Pay attention to two FG spacers.

FG york

FG york

;...e-- FG spacer

IS S S )
M pulley

NN

C support bracket

Fig. 4-21
(3) PE switch
Step 1. Remove one screw and PE switch.
l
Fig. 4-22
(4) HP switch

Step 1. Remove screw pointed by arrow.
Step 2. Remove HP switch slowly.

REV.-A




REV.-A

(5) HP motor
Step 1. Remove HP switch
Step 2.  Remove screw (D) and next 2.

Fig. 4-24

(6) Pinch roller
Step 1. Remove HP motor.
Step 2. Remove E ring and lift up PR lever and spring.

PR lever

Fig. 4-25

(7) P lever (head part)
Step 1. Remove HP motor and pinch roller.
Step 2.  Push E button spring by tweezers and remove lever from @D in a way like pulling out.

Fig. 4-26




(8) Pocket
Step 1.
Step 2.

Remove pocket spring.
Remove pocket pin.

Pocket pin

Pocket spring

Fig. 4-27

REV.-A




REV.-A

Overview of Microcassette Mechanism

Pocket pin

Pockat spring

Scraw

P support spring

P lever support

Spring

E ring

Pin

M pulley

Screw

FG spacer

FG york
Screw
C wheel

C support bracket

C pocket

Screw

HP switch

Cam gear assembiy

PR lever

P lever

Screw

Main frame

Washer

Switch

Washer

M belt

Screw
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4.2.3 LCD Unit
Step 1. Remove LCD unit.
Step 2. Remove cover panel. (not reusable)
Step 3. Remove two screws pointed by arrows.

Fig. 4-29

Step 4.  Turn over unit and lift up unit slowly from screw side.
Step 5.  Remove four screws pointed by arrows and lift up board slowly.
* Pay attention to contrast button and cover glass.

Step 6. Move leg of fitting bracket.

Fitting bracket LCD panel
Leg of fitting bracket [

—
AT BT L LAV AT T T T AT Y AT A

P ]

Board i
MAP-LD Zebra

Fig. 4-31

Step 7.  Remove fitting bracket with LCD face up.
Step 8. Remove LCD with zebra on it taking care for three pins.
Step 9. Remove four zebras and zebra guide.
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Overview of LCD Unit

Cover panel

Upper case

Cover glass

Fitting bracket

Panel

Zebra Y
Zebra X
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4.3 Option Unit

Step 1. Remove unit from the body.
Step 2. Remove three screws pointed by arrows.

e ST e 1 s 1

® | : e : J

+ i 5
Fig. 4-33

Step 3. Remove case cover from screw side.
Step 4. Remove two screws pointed by arrows.

Fig. 4-34

Step 5.  Lift up unit slowly from the opposite side of connector.
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Overview of Option Unit

Expansion case cover

Cable set »# 727

Expansion case

e

R
Expansion bus

connector cover
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4.4 Main Battery

Before replacing the main battery, the RAM data must be saved on an external storage device
(cassette tape or floppy disk, etc.} for protection.

Main battery replacement procedure
Step 1.  Reset the POWER switch OFF.

Step 2.  Loosen the main battery cover set screw at the bottom of the computer and remove
the cover,

Fig. 4-36 Main Battery Cover Removal

Step 3.  Make sure that the auxiliary switch is set.

Fig. 4-37 Auxiliary Battery Switch

Step 4.  Disconnect the battery connector and remove the battery.

® |8
>
/

Q ] | )

Fig. 4-38 Main Battery Removal

Step 5. Connect the new battery connector and put the battery in place and lay the lead
wire as shown in Fig. 4-39 - lay the lead wire so that it is pushed against the case
and the pressure prevents it from rising.
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Step 6. Replace the battery cover — care should be taken not to pinch the battery wires at
the set screw.

Step 7. Tighten the battery cover set screw.,

Step 8. Open the ROM capsule cover.

——ROM capsule cover

QrPEN

Fig. 4-40 ROM Capsule Cover

Step 9.  Push once the INITIAL RESET switch located above the ROM cover.

INITIAL RESET switch

Fig. 4-41 Access to INITIAL RESET Switch

Step 10.  Replace the ROM capsuie cover.

c‘i\_ mﬁ:\%
After above procedures, chande the battery by connecting the AC adaptor. Never discard the bat-
tery into water or in fire, nor disassemble.
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5.1 An Introduction to Troubleshooting

Troubleshooting is usually to easy; vaned symptoms appear depending on points of failure. This -
saction describes two procedures which may allow easier troubleshooting and subsaquent repair:
1. Check-out procedure

Objective: To guide the user through a problem isclation process when symptoms do aot indi-

cate a specific component maunction.
Fault isolation level: Repair by unit replacement, repair can be accomplished with a basic know-
ladge of computer hardware.

2. Unit repair flowchart

Objective: To guide the user through a component level repair process.

Allow a component-lavel rapair of an individual faulty unit.

Fault isolation level: Component level - Requires an advanced knowledge of computer hardwa-

re engineering, and electronics.

General troubleshaoting procedure

@ First, isolate and replace the faulty unit according to the check-out procedure faulty each time a
unit is replaced, to make surg the new unit is not faulty. This process will prevent confusion
with a problem caused by poor connector contacts.

® Second, isolate and replace the faulty component in the unit according to the appro-
priate unit flowchart or the trouble table.

_______________ Step1 Step 2
Chack-out Unit repair
-~
procedure flowchart
Repair by unit Repair at com-
replacement ponent level

Note 1) All chacks indicated on the flowchart must be made.
Should any unit or component be replaced disregarding any check, the newly installed
one might be damaged.

Note 2] Whenever you are lost in the repair procedurae, return to the antry and restart the
procedure.

Note 3) When no exit is found, during a diagnhostic procedure {e.g., the test pracess has resul-
ted in repeating a diagnostic loop), proceed with the repair according to the trouble ta-
ble.

5.2 Test Program

A test program is supplied stored in an E-PROM with carrier which can be installed in the com-
puter ROM capsule. The tast program provides tests for the ten functions listed in Table 5.1. 1t al-
lows either one of the fallowing two execution modes
® AUTO Modo
In this mode, the program automatically performs a six test cycle. If desired, the cycle may be
repeated up to 99 times. The number of cycles may be selected after loading the program. This

mode is suitable for an aging test after rapair or a test on a problem of very low reproducibility.
5-1
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® MANUAL Mode
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= The manual moda allows the user to select any ona test from those listed in Table 5-1 and is an
aid to component leveal troubleshooting.

Table 5-1 Functions Tasted by the Test Program

No. Tested Functions
1 RAM CHECK
2 BUZZER CHECK
3 RS, SER CHECK
4 LCD CHECK
5 MCMT CHECK
6 DIP-SW READ CHECK
7 KEY BOARD CHECK
8 ANALQOG INPUT CHECK
9 BARCODE CHECK
- 10 CLOCK CHECK

5.2.1 Repairing Tools
Table 5-2 lists necessary repair tools which are available from EPSON.

Tabla 5-2 Repaired Repair Toois

Tool Q'ty
1 Test program ROM L
2 R3-232C interface mini-wrapping cennector 1
3 Serial interface mini-wrapping connector 1
4 Microcassette tape 1
5 Cable assambly {P/N B778400201]) 1
B DC regulator or dry-cell battery 1
7 Low resolution barcode reader ) 1

The wrapping connector, internal pin connections, and the external power supply set-up, etc. are

illustrated in Fig. 5-1.
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Wrapping connector pin arrangement Internal pin connections
Serial interface RS-232C interface
B 7_ . 4.5 6w 7
-] _i 2 — 3 2 —r 3
2 ’ 458
= R8§-232C interface mini-wrapping connector
DC regulator é Pping
Serial interface mini-wrapping connector
A = 1 - P~ R
e rBE8E5 dJdUG g EPSON |

{ o
I
L L vicro.
- T E;I: A casseite
- tape

Fig. 5-1 Set-up for Repair

5.2.2 Installing the Test Program ROM
To install the test program ROM in the ROM capsule of the computer, perform the following steps:

Step (1): Reset the POWER switch OFF.
Step (2): Remove the ROM capsule cover from the bottom panel.
Step {3): When two ROMs are already installed in the capsule, remove either one by alternately lif-
ting up on the tabs at both ends of the ROM.
* If the ROM is difficult to remove, alternately raise both the ends with a flat screw
driver.

Fig. 5-2 ROM Capsule Cover Removal Fig. 5-3 ROM Removal
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Step 4: Insert the test program ROM in the capsule. Make sure that the ROM pins are proper-
ly inserted into the socket.
Note: When neither ROM capsule is empty, the test program ROM may be inserted in
either ROM socket; ROMB or ROMC. When one ROM is already installed, in-
sert the test program ROM in the empty socket.

-

-
-
-
-—
-
-
: -~
.

&

T

Fig. 5-4 ROM Capsule Sockets

Step 5: Replacethe ROM capsule cover.

5.2.3 Loading the Test Program

Set the POWER switch ON and check to see that the menu shown in Fig. 5-5 appears on the LCD

panel. The display varies depending on the inserted ROM. If nothing appears on the panel, press
the RESET switch.

Fig.5-5 Tet Program Menu

® Move the cursor so that “MAPTST" blinks, and then press the RETURN key.

Note: One of the messages shown in Fig. 5-6 will be displayed, depending on the ROM capsule
socket in which the program ROM is inserted.

AR MARTET FoCs MaPTST

1. Message displayed when test 2. Message displayed when test
program ROM is inserted in program ROM is inserted in
ROM 1 socket. ROM 2 socket.

Fig. 5-6 Test Program ROM Location Information Messages
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@ After the above preparation, the following menu will appear on the LCD panel.

TEET PROGRAM MERL MODE Ver 1.8
1o AUt
2 or MIANLEANL.

Fig. 5-7 AUTO and MANUAL Mode Seilection Menu

5.2.4 Selecting a Test Mode

In response to the menu in Fig. 5-7, key in “1” or “2”, respectively, to select the AUTO or MA-
NUAL test mode.
® AUTO Mode
When the AUTO mode is selected (“1” is keyed in), the prompt of Fig. 5-8 should appear. Spe-
cify a number of test cycles to be run by responding with a number from 1 to 99.
RAM, buzzer, RS-232C interface, serial interface, LCD unit, microcassette tape drive, and DIP
switch tests make up one test ¢ycle. When the AUTO mode is selected, this cycle is repeated
according to the number of times specified in response to the prompt,

CHEDR DOUNT 7

Fig. 5-8 Prompt for Number of Test Cycles
® MANUAL Mode

TEST PROGRAM BELECT

1. RAM CHECH DLRUZVER CHECE
ILRY,BER CHECK A.LED CHECE

e PIEMT DHECE G DIF-SW REAER DHECE
TOEEY BOGRE CHECH BLANALGE TNFUT CHEDK
%, BARCODE CHECH 1@, SLOtk CHEDE

Fig. 5-9 Menu for an Individual Test

Select a test by keying in the number preceding the test. When the test is completed, the dis-
play stops. To repeat the test again, press the spacebar, otherwise, press the RETURN key.

To stop the test after the keyboard check has been selected, key in “Break”.

* If any error message appears, refer to section 5.2.6.

5.2.5 Test Run Procedure and Display Information
This section describes the procedure for running the individual tests and display information given
by them.

MEMORY & sk SHETDK

Fig. 5-10 RAM Check Test Information Message

5-56




REV.-A

{1) RAM Check
® The information message dispiayed in Fig. 5-11 appears.
® The RAM and V-RAM check tests are performed in succession and the follow-

ing messages are displayed when the tests are completed.

Fopt CHEDHE LR 0
MIRAGH CHE j

WA T EEHY ONOW

Fig. 5-11 RAM Check Test End Messages

{2} Buzzer Check
® The buzzer scunds for approximately three seconds.
@ The buzzer further sounds at two different tones and then the foliowing prompt is dis-

played:

BUZZER OB 7

Fig. 5-12 Buzzer Check Test Prompt

* Adjust the sound level and do another check.

(3} RS-232C and Serial Interface Check
Step 1: Insert the RS-232C serial interface connector, which is connected according
to the instructions in section 5-1. {The RS-232C socket is labeled on the PX-8
case.)
Step 2: Key in “3” for the test menu (TEST PROGRAM SELECT). The RS-232C and
Serial Interface Check test will be selected. The program runs the RS-232C interfa-
ce test first, displaying the following information:

RE2Z20 CHECEING
REZIZ0 CHECK END NAW

g

Fig. 5-13 RS-232 Interface Check Phase Information Messages

Step 3: The program then runs the serial interface test the display should appear as in Fig.
5-14.

HIGH SPEED SERIALING
HIGH SPEED SERIAL END NOW !

Fig. 5-14 Serial Interface Check Phase Information Messages
Step 4. These messages indicate the end of the test.
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{4) LCD Check
® The entire LCD panel display is reversed.
® The LCD panel display is reversed every other dot and then the black and white con-
bination is reversed.
® The LCD panel display is reversed every four dots and then the black and white con-
bination is reversed.
The following character pattern appears (Fig. 5-15) and the test ends.

¥xne¥k  CHRAOGEMNE TEST  sxsaizx

PUHDNE T (h e -l SRLRTANLTET L ¢ L PEARCDEF G [ KL MHOFERS TN WY Z U Cabicdedohl dbh e

pur sty )™

Fig. 5-15 LCD Check Test Character Pattern

{8} MCMT (Microcassette Tape Drive) Check
® The following prompt appears:

SREARER 00 7 (Y s

Fig. 5-16 First MCMT Check Test Prompt

If speaker sound output is desired depress “Y” {YES); if not, press “N” (NO), respond by in-
putting “Y” {YES} on “N” (NO) as desired.
@ The next prompt will appear as follows:

o
e 9

MIS TEFRE IMITIALIZE 7 (¥/ps

Fig. 5-17 Second MCMT Check Test Prompt

Examine the tape and respond with “Y” to this prompt if the tape data may be des-
troyed. Otherwise, key in “N".
® A Rewind/Fast Feed and Read/Write check tests are performed after the foliowing in-

formation message is displayed:

PIGMT CHECK CRERING J7.F & DEADAWRITE CHECH:

Fig. 5-18 MCMT Check Test Information Message

@ The third prompt appears as follows:

WRITE TAPE [NMFMASIUN TO THIS TGRE T (Y M

Fig. 5-19 Third MCMT Check Test Prompt
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® The test ends with the following information message:

BT TR DeyTes & BT

HEAD DFF

Fig. 5-20 MCMT Check Test End Message

{6) DIP SW Read Check

@ The following information is displayed:

I U ST

#1ltl

PELEIL LA

J ~——Element setting

Fig. 5-21 DIP SW Read Check Test Data

@ Make sure that the DIP switch setting agrees with the following table.

Table 5-3 DIP Switch of Settings

REV.-A

#zey = DIP switch SW4 elements 1 through 8

SW4 Setting sSw4
Character set specification 1 2 3 4 5 7 8
ASCII {USA) 1 1 1 1 0 0 0
French 0 1 1 1 0 0 0
German 1 0 1 1 0 0 0
English o 0 1 1 0 0 0
Danish 1 1 0 1 0 0 0
-Swedish 0 1 0 1 0 0 0
Norwegian 0 1 1 0 0 0 0
ttalian 1 0 o 1 0 0 0
Spanish 0 0 o 1 0 0 0
HASCI 0 0 0 0 0 1 0
Japanese (Japanese language) 1 0 0 0 0 0 0
Japanese (kana) 0 0 0 0 0 o 0
Japanese (touch 16) 1 0 0 0 0 0 0

5-8
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(7) Keyboard Check

Step 1: Select your keyboard type by responding with the number following the
specification of your unit.

The following display data prompt will appear:

THEN DEF DATAE KEY-IN

Fig. 5-22 Keyboard Test Display Data Prompt

Step 2: In response to the above prompt, key in characters to be displayed in the following
order:

stoR| | 1 12| 3| 4|5|6]| 7| 8 9 [101 11

12
1311511719121 (2325|2729 31|33|35| 37 |39

14|116(18|20 (22|24 (26|28 | 30|32 |34|36|38(|40| 41
42 143|45(47|49| 51|53 |55|57|59|61|63| 65 |67

R 66, 68
44 146|48| 50| 52| 54| 56| 58| 60|62 |64 ‘e8| (69
69 70 71

{70) {71) (72)

Fig. 5-23 Keyboard Check Test Character Data Entry

* The numbers within the parentheses are for a 73-key keyboard.
@ When the key data entry ends, the following prompt appears.

OROCE Ml EEY-BOORD OHECK 7 (Y./MD

Fig. 5-24 Keyboard Check Part 2 Test Entry Prompt

Step 3: If the keyboard check, part 2, test is desired, respond with “N” to this prompt. Other-
wise, key in “Y”. The above part 1 test will be repeated.
@ The program enters the part 2 test and displays the following prompt:

BEN -BOSHD THEUE Fart @

wh
FrubE R

Fig. 5-26 Keyboard Check Part 2 Test Prompt

Step 4: Key in the same characters as randomly displayed, following the above prompt.

5-9
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Step 5: To terminate the test, key in “Break”. The program will end the test leaving the fol-
lowing information message:

HEY-BOARD CHEE Part 2 END !

Fig. 5-26 Keyboard Check Test End Message

(8) Analog Input Check
Step 1: Connect a DC voltage regulator {output voltage range should be from 0OV to

+2.0V) and a dry-cell battery. Use the cable assembly P/N B778400201 according
to the instructions in section 5.1.
® The program displays the connected voltage at an accuracy of - 0.02V.
Step 2: When a DC voltage regulator is used, compare the displayed value with the reading.
If a dry-cell battery is used, measure and compare its voltage.

{9) Barcode Check
® The following is displayed:

INFUT

Fig. 5-27 Barcode Check Test Prompt

Step 1: Read the barcode pattern using a reader.
@ If the pattern and read data agree, “OK” appears on the LCD panel.

{10) Clock Check
® The following prompt appears:

TIME SET 7 (Y /B

Fig. 5-28 Time Setting Prompt
Step 1: If you would like to seft the time, respond with “Y” to this prompt; otherwise, key in
"N
® When "Y" is keyed in above, the time setting guide message is displayed:

oMoty ey Howe s Maimutor Beo o Weel

R T V1
il bt asifd

Fig. 5-29 Time Setting Guide Message

Step 2: Key in the date and time as follows: year, month, day, week day, hour, minute, and
second.
@ The set time should be updated every one second,
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5.2.6 Test Program Messages
The test program displays a message on the LCD panel when it terminates normally terminates.
When any malfunction is found, a diagnostic code indicates the problem area.
Major error messages are explained in the following:

(1) Return codes from slave CPU 6303

The slave CPU operation being performed when an error occurs is indicated on the LCD panel
as a one-byte return code as shown in Fig. 5-30. Table 5-4 lists all the available return codes

and summarizes their meaning.

EFSE ERROR *E
s 7
s )
£
/
R !f Fig. 5-30 Error Message Format
’ /
,l’ - -
/ Table 5-4 Slave CPU Return Codes and Their Meaning
// /
Device Code Meaning
SYS 00 Normal processing termination
sYS o1 Break ACK - indicates that a break took place.
5Ys 02 Command error - Indicates that a command has been input which is not included in the de-
fined
system
SYS 03 Communication error — Indicates that a command is received when data was to be recei-
ved/sent or vice versa.
2CD 11 lllegal size — Indicates that a screen-over occured which is attributable to an illegal size
specification.

2CD 12 An undefined graphic alphabetic character was used.
2CD 13 An alphabetic character code was used. Or, an attempt was made to define any other than

that for alphabetic character.
MCT 41 Head error — Indicates that the head failed to operate normally.
MCT 42 The tape stopped during processing.
MCT 43 Write protect error — An attempt was made to write a tape with no write protect pin.
MCT 44 Data error — Indicates that the data could not be determined to be either 1 or O because the

data pulse is wider or narrower than the standard value.
MCT 45 CRC error
ESPS 61 A linkage failed.
ESPS 62 Communication error — Qverrun or framing error.
ESPS 63 Timer over
BEEP 71 BEEF already in progress — Indicates that a BEEP or MELODY was attempted when another
BEEP or MELODY was already in progress.

MCT 486 Block mode error — A block whose identifier is other than that specified.
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{2} RAM error messages

SN AN O

READ DETH eEH
Fig. 5-31
D-RAM compare error — Written and read-back data did not agree.
By L BEFORID ADDREGE
SEVE DAaTa wwx # ¥
Fig. 5-32

D-RAM compare error — The RAM test was attempted on a program area {including OS, TPA,
and RAM files) where no read/write test is allowed.

R Rl o

W
Fig. 5-33
V-RAM compare error — Written and read-back data did not agree.
{3} RS-232C and Serial Interface error messages
RHZBEC CHECK TIME oo
Fig. 5-34

RS-232C transmission/reception failure - DIR - DSR, RTS - CTS — CD, TXD — RXD

BLOERROE TREMSHIT  seesk RECIVE  #essb

Fig. 5-35
RS-232C transmitted/received data failed to agree.
RN DO s
Fig. 5-36
An RS-232C error code XX - | 08 Parity error
10: Overrun error
20: Framing error
i Iu!.... [ R
Fig. 5-37
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(4) Microcassette tape drive error messages

MCHT INITIALYZE (READ SRROR:  TIME o i

Fig. 5-38

Microcassette tape initialization failure — possibly a mechanical fault.

MIMT WING %,

COUMT v
COUMT  wxsw

Fig. 5-39

-

AR PEAD ERRPROR !

Fig. 5-40

Read/write head loading/unloading failure.

MEMT RESD/WRITE CHECE TArE BTOR EREDE

Fig. 5-41

Tape feed failure during read/write — the reel stops rotating.

MOMT

BRI

SRAWRTTE CHEZR ERROP
oS

SRS

g
SRy Y

Fig. 5-42

Read/write error — possibly an abnormal tape feed speed or improper read/write pulse width.

REOD ERROR

MOMT REGDSWRITE O34

REST »x
BLODY COLHT  =sses T Woop

Fig.5-43

Compare error — written and read-back data failed to agree.

Fig. 5-44

LET & CHGSEE THE FIC- 7

Fig. 5-45

Read failure.
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{5) Keyboard error message

Fig. 5-46

Key entry code mismatch - a key code other than the specified one was input. Up to five key
entry retrials are allowed.

(6) Barcode error message

I N S 2

Fig. 5-47

Barcode pattern read failure.

Unit Level Troubleshooting

When trouble-shooting a faulty unit, first find the entry routine for that unit from the entry table.
In such a case where there are more than one symptom is observed and symptoms vary during
the course of troubleshooting, make it a practice to enter the troubleshooting procedures accor-
ding to the symptom that occurred first.

Notes on using the floawcharts

1} The troubleshooting flowcharts do not necessarily include all information required for trouble-
shooting such as check modes, etc. Thus, the flowchart context and trouble symptoms should
be closely examined.

2) If the troubleshooting flowchart instructions lead you into a loop or to the end of a procedure
and the problem is not resolved, refer to the schematic drawings or proceed by troubles shoo-
ting according to the following procedure:

Step 1:  Replace the faulty unit with a good one and make sure that the faulty unit is really mal-
functioning.
Step 2:  If the probfem is difficult to reproduce or occurs so briefly that it is hard to examine the

symptom, vary the supply voltage according to the following instructions:

(a) Disconnect the battery from the battery connector CN2.

(b) Prepare a variable {0 - 10) DC voltage regulator and make sure that the output is
turned off.

{c) Connect the regulator to the CN2 connector in place of the battery.

{d} Adjust the regulator output voltage to+5V.

{e) Turn the regulator output on.

After the above setup is completed, vary the regulator output in a range from 4.8V to 6.0V and ex-
amine the unit operation at each voltage level. If this voltage margin test is successful maintain
the voltage and proceed with troubleshooting, using tne check-out procedure and trouble-
shooting flowchart.
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5.3 Check-out Procedure

( Start

)

Press INITIAL RESET
switch,

Adjust VIEW ANGLE

variable register.

Turn POWER swilch
QM.

Did any
information appear on
LCD paneli?

Did any
information appear on
LCD panel?

Is displayed
information message
“CHANGE
BATTERY!"?

Is displayed
information the same
as table 17

Table 5-1

SYSTEM INITIALIZE
ENTER DATE TIME {YYMMDDhhmmss)

000000000000

Press RESET switch.

Do you
pass here for
second time?

Press RESET switch.

Did displayed
infarmation

disappear
once?

Can numenc
keys 1to 9 be
entered?

5-16
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Did install test pro-

Read test program.
gram menu appaat?

DIP SW
Read Check error?

Did tast
program mernu
appear?

Kayboard

GOTO Check errar?

4.3

Select MANUAL mode
and run all tests,

Anaiog lnput
Check errar?

RAM
Check errar?

Barcode
Check error?

BUZZER
Check error?

Clock
Check error?

R&/Serial
Check error?

Observe fault phena-
menon agaim before
determining that com-
puter really has a trou-
ble. Then isolate faul-
ty unit by replacing
LCD unit, MAPLE bo-
ard, and Microcasset-
te tape drive in this or-
der.

LCD
Check error?

MCMT
Check arror

GOTO
31
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Charge main battery
using ac adaptor.,
Prass INITIAL RESET
switch and then turn
POWER switch ON,

Slide VIEW ANGLE var-
iable resistor as view-
ing LCD panal.

Did tabie
1 appear on LCD
pangl?

Turn POVWER switch
OFF. Then, remove
main batiery and mea-
sure its output volt-
age.

id a ligh
and shade pattern
appeat on
CD panei?

Do you
pass here for
second tima.

Replace MAPLE hoard,

Replace LCD unit,

Is main
battery voitage 4.0V
or above?

Connect ac adaptor
and then press iNITI-
AL RESET switch.

!

Charge main battery
for 8.0 hours {with
POWER switch OFF).

Replace LCD unit.

Do you pass
here for second
time?

Feei main battery sur-
face for any abnarmal
heat with your fingers,

Is main
battery abnormally
heated?

X Y
Main batiery is bad.
Replace 11.
Repiace main battery.
GOTQ
Start




Set switch SW3 off
and measure VB+ voltage.

Replace keyboard unit.

Is VBE+
voltage 4.8Y
or ahove?

Set switch SW3 ON.

GOTO
35

Do
NUMENC Keys
fonction?

Replace test program
RCM, press RESET
switch, and then re-
|oad test pragram.

Was
trouble fixed?

Raplace mapie board,

Replace MAPLE board

Readjust VRF voltage
with VR2.

Set switch SW3 ON,
press INITIAL RESET
switch, and then turn
POWVER switch OM.

Iid message
"CHANGE BATTERY"
appear?

Replace MARPLE
board.

GOTO
Start

GOTO
Start

REV.-A
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5.4 Unit Troubleshooting

5.4.1 Repairing The MAPLE Board

The fellowing should be noted when repairing the MAPLE board:

1) Check to see that the jumpers and switches are correctly set before proceeding with the repair.

2)Measure the voltage of the main and auxiliary batteries and verify whether the trouble is caused
by insufficient voltage.

3}Care must be used to avoid short circuits on either side of the board. Any short circuit will
shart circuit the auxiliary battery resoiting in damage to other circuits.

4} Before testing circuit continuity or element function with a circuit tester, make sure that the line
or slament to be tested is not backed up by battery. Whenever the battery backed-up fine has
to be checked, remove the auxiliary battery from the board before the test.

{Others)

Depending on location of the problem, a MAPLE board failure may present various symptoms and
troubleshooting is harder. Check tha computer for any basic problem according to the procedure
below, first. If no problem is found by these checks, use the troubleshooting and repair the test
program and repair flowchart.

{1} Check the jumpers and switches for any improper setting.

{2) Check the logic circuit voltage and clock signal. (Also check fuse F1).

{3) Check the cannactors for any imperfect contact.
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MAPLE BOARD REPAIR ENTRY TABLE

( Start )

Exscute test program.

If a definite phenome-
nan can be observed,
go to the correspond- .
ing entry. Otherwise,
check the following, in
S80UEnce.
N
N
ROM capsule y
N

Power supply

GOTO

Clock signal

Keyboard

‘
Y

Microcassetta tape
drive unit

RS-232C interface Y
GOTO
N 8.1
- Y
Serial imterface
The troubla is possi-
N by in ancther unit or
connection.
Replace MAPLE board
to recheck whether
Barcode interface Y the trouble is MAPLE
board or not.
]
Analog Y

input interface

5-20
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Measure main (VB+

voltages.

and auxiliary battery

Is VB + 48V or be-
low?

Mith no ac adaptor
connected)

Is

Is auxiliary

or above?

VB + 4 BV or abowve?

battery voltage 4.8V

Y.

Faplace main battery
{possibly a inter-cell
SNOrt OF GPEen circuit)

L

Is this routine run for

second time?

Connect ac adaptor
and start 8-hour
charge.

Measura main battery

Doas battery
leak?

and turn POWER
switch ON,

Connect ac adaptor

Was

on LCD panal?

information disptayed

ls switch SW3 set
?

Set switch SW3 ON.

|5 this routine ren for
second time?

Readjust WIEW AMN-
GLE variable resistor.

GOTO
3.1

voltage with ac adap-
tar connected (loaded
voltage) and discon-

nacted (unloaded vol-

If main battery is bad,
open jumper J72
lovercharge cantrol).

tage).

Is unipaded voltage
9+1V?

Is loaded voltage
6=05V?

Possibly an open cir-
cuit in charging cir-
cuit.

Is

charging current 400

md,

ar abowve?

GOTO

4.1
Passibly a short cir-
cuit on backup line
due to a defective ete-
ment. Find and re-
place defective ele-
ment through visual
check and physical
feel {for excessive
heat).

5-21

Is ac input
within = 10% of rat-
ing.
Change ac input,

Replace ac adaptor.

Change ac input.

GOTO
22




Measure output vol-
tages at pins 8 and 14
af 1€ 120 while oper-
ating RS-232C inter-
face.

Are
autput voitages
+~8v?

Check levels of pins 2
and 15 of IC 12D,

Is pin
15 at low lavel?

Measure output val-
tage at pin 28 of |C 9F
while reading ROM
capsule.

Replace IC 4C;
GAH40M,

I8 pin
15 at low level?

REV.-A

Replace IC 12D,

Check transistors Q7,
as, 14, a17,Q18,
Q21, and 031 and re-
place defective one.

Is
output voltage
+5V?

Turn POWER switch
OFF and make sure
that no voltage other
than VB+ is cutput.

Check level of IC 13E
pin 31,

Replace IC 13E.

Was
troube fixed?

Check transistors
011,027, and Q1.

Replace slave CPU
6303 {13D).

¥

Was
troubrle fixed?

A

GOTO
Start.

Check signals of IC
14D pins 14 and 15.

Are
pulses observed at
those pins?

Check transistars 04,
Q5,019,022 and
(128, and replace de-
fective one.

Replace IC 14D.

5-22
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Check signal of 1T
140 pin 2.

Are
putses observed at
pin 2?7

Check signals of IC
14D pins 6 and 7.

Are
pulses observed at
pin 7?7

FReplace IC 14D,

Replace transistor
Q34.

Was
trouble fixed?

Replace zener diode
Z020.

Replace transistor
Qz29.

Was
trouble fixed?

Replace inductance
L3

5-23

GOTO

Start
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| [

Replace CR1. Replace IC 7B.

Is
9.8 MHz signal
observed?

Was
trouble fixed?

Was
trouble fixed?

4.9
MHz clock signal
observed?
et Replace IC 6A.
-
Y Replace 1T 6A.
*® GOTD
Start.
Was
troutle fixed?
Is 2.45 Replace IC 7C.
MHz slave CPU clock epace
signal chserved?
] 1 ]
Is 2.45 ]
MHz main CPU clock Replace main CPU Replacs IC 2C. Replace IC BA.
signal observed? [AA).

Was
troubles fixed?

Was
trouble fixed?

Was
trouble fixed?

s 32
kHz clock signal
observed?

Check pin 6 signal of

Replace IC 4C.
IC 30.

Replace CR2.

Are Replace IC 3E.

pulses observed?

Was
trouble fixed?

Was

trouble fixed?
Replace 1C 50. Y
Replace IC BA.
GOTO GOTO
6.1 Start.

5-24
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Is 1
kHz pulse signal
observed?

Is 200
kHz sub-CPU clock
signal observed?

Replace sub-CPL
7508 {2E}

Replace IC GA,

Was
trouble fixed?

Readjust sub-CPLU
clock signal with VR3,

Is 35
kHz LCD unit clock
signal ohserved?

I

Replace IC 14D,

Is correct
RS-232C interface
clock signal
observed?

Replace IC 2C.

Is correct
serial interface
clock signal
observed?

I

Replace slave CPU
6303 (13D}

Is correct
A-D converted clock
signal abserved?

Replace A-D converter
7001 (1D).

Possibly no clock sig-
nai related trouble.

5-26

Was
trouble fixed?

Was
trouble fixed?

Replace sub-CPL
7508,

|

Replaca IC 4C.




Was
repeat key
typed in?

Beplace sub-CPU
7508

Check whether DIP
switch 5W4 is cor-
rectly set.

Is
SWa correctly
set?

Replace IC 1E.

Type all keys.

Could all
keys be successfully
typed in?

Did any
character change?

GOTO

7.2

Replace sub-CPL
7508.

Was troubie
fixed?

Replace IC 1E.

L“““*‘“%

GOTO

Start.

Feset SWd.

Was
trouble
fixed?

Replace sub-CPU
7508.

GOTO
Start.

5-26

Did 8 or
mare kays fail to
be typed in?

Check outputs of pins
10 through 13 with
one malfunctioning
key held down,

Are
pulses observed at
all pins?

Check cutputs of IC
1E pins 1 through 11
with above key held
down,

Are
pulses observed at
all pins?

Probably an imperfect
contact at connector
CN4.

REV.-A

GOTO
73

GOTO
7.2
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Check pins 8 and 14 Check
potentials of IC 12D, 12D pi

Are these
potentials + 8v?

8.2

Is pind
level of IC
120 high?

Replace IC 4C.

Replace IC 2C.

Was
trouble fixed?

fs
OTR lavel
high?

Replace transistor
Q14.

Can data
be properly
received?

Replace IC 12C.

Was

. Are pins
zlsg?glsar?:jI::S 1and 2 of IC
. 12D high?
Replace IC 4C.
Are
both low? Replace IC 12D.
GOTO
Start,
E——— [
Check signals of IC 3E Replace IC 9B
pins 9and 11,

Were
pulses observed at
pin 11?

Was
troube fixed?

Replace IC 98,

trouble fixed?

5-27

Replace IC 7D.

Was

Start.

trouble fixed?




Replace slave CPU
6303.

Was
troutzle fixed?

Measure levels of I
12D pins 8 and 14,

Are
those levels
+ 8v7?

Replace IC 12D

Was
troubrle fixed?

Replacs IC 9B8.

Check voltage VRF.

Readjust VRF.

Was
troube fixed?

Measure pin 16 vol-
tage of AD canverter
1D.

Is +5V
supplied at
taht pin?

Replace transistor
Q24

Replace A-D canvertaer
1D

GOTO
Start.

Was
trouble fixed?

GOTO
10.2

5-28
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Replace sub CPL
7508,

Was
trouble fixed?

GOTO
Start.

Replace |1C 4C.

Measure voltage of
connector CNS pin
15.

|s that
voltage
-16v?

GOTO
a1

Replace slave CPU
6303 .

Was
troubile fixed?

Replace SED 1320
{7C).

Was
trouble fixed?

GOTO

Replace V-RAM chips
Start.

8C through 11C one
by one.
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Check level of slave
CPU 8303 (130D} pin
20.

Is
that |evel
high?

Replace slave CPU
8303,

Replace slave CPU
6303 (13D}

Was
trouble fixed?

Replace gate array
GAH405 {13E).

Was
trouble fixed?

Test speaker output
by operating micro-
cassette tape drive
and using SOUND
cormmand.

Was speaker
output observed by
both?

VWas speaker

Replace |C 8B.

Was
trouble fixed?

GOTO
Start.

Replace VR1.

autput abserved by
either one?

Is this

Replace IC 7R

troubie a D-RAM
failure?

Replace sub-CPU
7508 (Z2E).

Was
trouble fixed?

Examine error bit for
this trouble.

Replace one of the follo-
wing ICs according to the

error bit:

Bit O: 7D, Bit 1:4D
Bit 2 ; BE, Bit 3:6E
Bit 4 : 6D, Bit5: 4E
BitG: 7€, Bit 7: 50

Replace SED1320
7Ch
Replace gate array
GAHA0D.
L
GOTO
Start.
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Replace slave CPU
6303

Was
troubrle fixed?

Measure levels of IC
120 pins 8 and 14.

Are
those levels
*Bv?

S —

Replace IC 12D.

Was
trouble fiked?

Replace IC SB.

GOTO
Start.

Check voltage VRF.

Readjust YRF.

VWas
trouble fixed?

Measure pin 16 vol-
tage of AD converter
1D.

Is +8V
supplied at
taht pin?

Replace transistor
Q24

——

Replace A-D converter
1D.

Was
trouble fixgd?

GO TO
102

5-28
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Repiace sub CPU
7508.

Was
troubte fixad?

GOTO
Start.

Replace IC 4C,

Msasure voltage of
connector CNS pin
15,

Is that
voltage
-15v?

GOTO
41

Repiace slave CPU
6303 .

Was
trouble fixed?

Replace SED 1320
{7C).

Was
troubile fixed?

GOTO

Replace V-RAM chips
9C through 11C one Start,
by cne.




HEV.-A

Check level of slave
CPU 6303 (130 pin
20.

Is
that level
high?

Replace slave CPU
6303,

Replace stave CPL
6303 (13D).

Whas
trouble fixed?

Replace gate array
GAH40S {13E).

Was
trouble fixed?

Replace SED1320
(70,

Test speaker output
by operating micro-
cassette tape drive
and using SOUND
command.

Replace IC 8B,

Was
trouble fixed?

Replace gate array
GAHA400.

¥ \

Was speaker Y
output ohserved by
both?
Replace VR1,
Was speaker Y
output obsarved by
eiiher one?
Replace IC 7B.
Is this N
troubls a D-RA&M
failure? l
Examine error bit for
this trouble.
Replace sub-CPU
7508 (2E).
Replace one of the follo-
wing ICs according to the
arror bit:
Was Y Bit 0. 7D, Bit 1:40D
trouble fixed? Bit 2 : BE, Bit 2 : BE
Bit 4 ; 6D, Bit 6. 4E
Bit 6 : 7E, Bit 7. 5D

GOTO
Start.
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Start.




Replace slave CPU
6303 (13D}

Was
troubls fixed?

Measure pins 1 and
15 voltage of connec-
tar CN3,

Ara
both +5V?

Raplace |C 13E.

—

Check transistors
Q27,0Q11,and Q1 and
replace any defective
anes.

Was
trouble fixed?

GOTO

Replace [C 13E.

5-30

Start.
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5.4.2 Repairing The LCD Unit

Before repairing the LCD unit, check the following:

1) Chack the LCD pansl surface for damage.

2) Chack for any shade on the LCD panel when power is off.
3) Check the LCD board for any damage.

If a defect is found during the above checks, the LCD unit cannot be repaired. Replace the unit.

*When replacing a flat-package IC, follow the procedure below.

(1) Remaova the solder from the IC tarminal leads with a Solderwick.

2} Lightly push the IC up with a precision screw driver.
Do not force the IC; otherwise, the printsd circuit pattern may come off the
board and the repair may become impossibta).

{3} Remove the I and remove the reamining solder from the pattern with the sclder-
wick,

{4] Band tha new IC terminal leads so that they fit to the pattern holss.
{The terminal leads are bent downward when the IC is rnounted on the head of the
board and upward when mounted on the tail )

{5) Resclder the new IC tarminal leads.

{6) Remove the flux from the scldered area.

53




REV.-A
LCD UNIT REPAIR ENTRY TABLE

=)

Is
something displayed
on LCD parel?

Mothing is displayed.

Is any
row of dots
missing?

s any

column of dots
missing?
N
Is any
character missing "

ar incorrectly
printed?

s any
ghaost observed?

Are
any light and shade
observed?

fs view angle
variable resistor
improperly

adjusted?
N
Visually check
computer. If any 480 dots
problem is found, take .
proper action. If no . s ~
problem is found, run ] ~
test program to find . i |33 (65|97 [129{161(193|225241 |27 3305337 |369(401 |433 4
any malfunction. S S S S S S S S S S S S S S S S
32| 64| 96 [128 [160[192 [2241240(272{304{336 3684001432464 > :4t
ats
64
X1 (22| %3] x4 | x5(x6 1 x7 |x8 [x1[x2|x3|x4|x5|x6|x7|x8
End I ~ -
. SED 1130
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[P

Adjust view angle var-
iable resistor as view-
ing LCD panel.

Checx continuity bet-
waeer FPC cable end
and saldering.

Did
something appear?

Was

Replace LCD panel.

Was
trouble fixed?

Replace SED113010n
faulty LCD unit.

GOTO
Start,

that check found
good?

Measure relative vol-
tages from +5V of
pins 68, 67, 68, 71,
and 72 of SED1130
(Y1},

Are all
voltages differant?

Replace FPC cable.

Measure resistances
of resistors R1
through R3.

GOTO
Start.

Are
those resistances
correct?

Measure maximum
voltage between pins
66 and 74 of
SED1320 as sliding
view angle variable re-
sistor VR,

Possibly a shart cir-
cuit within LCD driver
X1toXBor¥Y1l.

Fossibiy no trouble in
LCD urit. Check con-
nectors for any imper-
fect contacts and then
replace LCD unit,

A

Was
trouble fixad?

GOTO
21

Is absclute
voltage approximately
20V?

Check variable resis-
tance range of varia-
hie resistor VR1.

Can VR1

5 kohms?

vary from 1 chm to

Repiace VR1.

Fossibly a MAPLE
board problem,

GOTO
21
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Disassemble LCD Disassemble LCD Check the output signal
panal. Examine as- panel. Examine as- line of SET ! 1_20 _Wh":h
sembly of board, Ze- sembiy of board, Ze- has relation with iliegal
bra, and panel for any bra, and panel for any display function.
problem, and check problem, and check

for dirt. Clean dirt for dirt. Clean dirt

and/or readjust as- and/or readjust as-

sembly if necessary, sembly if necessary.

Is there
pulsing output?

Was
trouble fixed?

Was
trouble fixed?

Replace SED1120s to
left of that for
missing column,

Examing positions
Replace SED1130, aneg number of rows
anc calumns which
are not displayed,

Was

s Was trouble fixed?
trouble fixad?

Are
32 or more columns
rmissing?

GOTO
Start

Check continuity of
FPC cable signal lines

between cable end Replace SED1 12_03_
and SED 130 pins, {X1 to X8) for missing
colurmns.,

Was
trouble fixed?

Was
rrauble fixed?

GOTO

Start. GOTO

Start
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Make sure that DF’
switch SWd on MA-
PLE board is properly
set.

Is SW4
correctly set?

Check to see whether
rouble is caused by
row or column drop in
LCD.

Is
problem detected in
any row or column?

Reset SW4 and then
press INITIAL RESET
switch,

Type in all keys and
check for any char-
acter change or other
malfuncticns.

!s problem
detected in any row?

GOTO

Are there
8 or more errors?

Check whether char-
acter always changes
at the same position,

Start.

GOTO
4.2

Replace keyboard.

Does
character change
always occur at the
sarme position?

]

Check continuity of
FPC cabla.

Are all
lines good?

GOTO
32

Was
trouble fixed?

Replace LCD panel.

Was
trouble fixed?

Replace FPC cakle.

Trouble is in Key-
board; possibly a
short gircuit on a KSC
ar KRTHN line or lines.
Refer to 5.4.3, “Re-
pairing The Key-
board™.

Replace SED1120 (X1
to X8) for colurmnis) of
trouble.
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Reset jumper J5 sat-
ting on MAPLE board.

Was
trouble fixed?

Replace LCD panel.

Was
trouble fixed?

Are
any failures in
rows?

GOTO
a3

Replace SED1130s
for rows of failures,

GOTO
25
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5.4.3 Repairing The Keyboard

Before repairing the keyboard, perform the following checkes:

1) Visually check the keyboard circuit board for any damage.

2} Visually check the keybeard information cakle connectors for any damage.

3}Visually check the keyboard’s internal compenents such as the circuit board, FPC pattern, and
switches, for any forsign matter such as water drops.

4) Visually chack the circuit board for any FPC pattern separation,

if damaged components which cannat be repaired are found in steps 1 or 2, replace the keyboard.
if any foreign matter was found in check 3). clean and dry the componants at
the normal temperature. After components are dry, test tha keyboard functions again.

If a problem still exists, replace the keyboard.

{(Even if the trouble disappears, it is possible that it may reoccur at another time due to oxidation
of the circuit board patterns. (f this occurs the keyboard may have to be replaced.

Printed circuit pattern separations may be fixed by a combination of a hot prass and adhasive, If
unrapairable, replace the unit,
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KEYBOARD UNIT REPAIR ENTRY TABLE

Start

C )

Was
repeat key
pressed?

Typein all data keys
and examine dis-
played characters.

Are all

Does any
key catch or fail
to operate smoothly?

Does
any key character
sometimes drop?

display character
positions on LCD
panel filled
with data?

Do all
displayed characters
correctly match with
typed-in ones?

Type in all function
and control keys and
check for proper func-
tions.

Did
all keys properly
function?

Is
there any LCD
problem?

Visually check key-
board. If any problem
is found, repairas re-
guired. Test keyboard
with test program to
evalvate all functions,

END

O EETTIE Tl Ie el I uf2]13
(14 ] 15006 |17 |18 |19 |20 |21 |22 |23 |24 | 25| 26 | 27
28| 29| 30| 31| 32] 33| 34| as] %[ 3] 38| 39] 0] 1] a2
3 |a]as]ae]ar] 48[ 49] 50 55 ] 52| 5a(54] 55 |56
57 |58 [s59[60 [e1 |62 [63 |64 ]es |67 | 60 | 69
170 | 7 17
oo e
lér;::erCDda o 1 2 3 4 5 6 7 a8 9 A B
0 2 1 28.]...... 48 62 21 a7 54 12
3 14 i) a7 83 22 38 55 13
2 sl i5l..atl__as| ea|l 23l asl. . =6 OFF 43 ] 0N 33
3 ) 16 22 43 BS 24 Aa il QFF52 ) 0N ST |
4 6l vzl 33l sl es|  2sl . a1 58 OFF 76| ON 20 |
5 7 18 34 51 67 2B 42 53 CIEF 72 | ON 72 |
6 sl 1el_.as| szl | a2l a4l .60 o pa Lo st
7 aloozel 3l sal | 2el. a5l s ofE 69| oN62]
8
9
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Examine physical ap-
pearance and stroke
of all individual keys.

Does
any key stick?

Y

¥

Doas any
key catch or fail
ta operate smoocthly?

|

Replace that key.

Was
problem resclved?

Check all keybaord
functicns with test
program.

Replace keyboard unit.

Was trouble fixed?

]

Resolder that key
switch.

Remove keytop of
that key and check in-
side for any foreign
matter,

Was
any foreign matter
found?

Remove that foreign
matter.

Was

problermn resolved?

GOTO
24

GOTO
34

5-39

Do you pass
this route for
second time?

GOTO
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Press that key and Possibly a short cir-
test continuity be- cuit in FPC cable or
tweean key switch printed pattern on cir-
contacts, cuit board. Check in-
sulation between all

LED anodes and KSC
lines,

ts
resistance
O ohm?

Was
any short circuit
found?

Test isclation ba-

tween kay switch N Inspe_ct soldering of
contacts with that key 2o that Img aqd remave
not depressed. 1 short circuit,

Substitute a known
good key board and
retest.

Is
insulation resistance
inifinite?

Was trouble fixad?

GOTO
2.2

GOTO
25

Does new
keyboard properly
function?

Passibly a KRTK line
short circuit, Check
insulation batween
connrector pin 21 or
22 and KRTN lines 0
through 7.

Is
insulation resistance
infinite?

Possibly a trouble on
MAPLE board. Follow
check-out procedures
again to isolate faulty
unit.
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Can
some Keys be
typed in?

All kevs
typed ir

cannot  be

Examine continuity of
FPC cabla signal lines
including connactor
contacts,

Was
any problem
found?

Resclve as required.

Are there more
than one keys
that cannat ba
typed in?

4.2

Examine BIP switch

Check KSC and KRTN
SW4 setting.

fings for those keys

for discontinuity.

Is
SW4 correctly
set?

Do those keys
share any particular
KSC ar KRTN lineis)?

¥ GOTO

3.

GOTO
Start.

—

Check KSC and KRTN
lines for that key for
any short circuit with
another signal.

Check centinuity of
that ine. Measure line
resistance with diodes

Properly reset SW4.

int forward direction.

GOTO
Start

|5 thera continuity?

Check the diodes on
that line for cpen cir-
cuit,

Are
all diodes normal?

Was
any problem
found?

GOTO
33

Do you pass
this route for
second tima?

; GO TO
G0TO| | Replace bad diode. a1
34 Press RESET switch
Once.
GOTO GOTO
Start. 13
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Turn powar on and
press RESET switch.

Avre all LEDs off?

GOTO

34

Press NUM key with
SHIFT key held down,

Does
only middle LED
came an?

Fress NUM key once.

Dows
only bottom LED
come an?

Prass CAPS LOCK key
once.

Does
only top LED
come on?

Press CAPS LOCK key
once.

Are all LEDs off?

Make sure that resis-
tance between key-
board connector pin
21 {GND} and each
LED cathede is ap-
proximately 1 kohms.
Alsa check that re-
spective resistances
between pins 18, 19,
and 20 and anodes of
three LEDs are O ohm.

Were
al! tests
passed?
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8.4.4 Repairing The Microcassette Tape Drive Unit
Betore repairing the microcassette tape drive unit, chack the following:
1}Check tha read/writa and pinch roller for dirts.

2}Exchange the microcassette tape for known good one and test to make sure malfunction is not
due to a damaged tape.

3} Make sure that the lead wires from the mechanical section are perfectly soidered,
4}Examine the error message on the LCD panel 10 find whether tha trouble is a directory-related

problem. Tapes written by other computers may contain no directory and cannet be read by
this camputer.

Problems 1} and 2}, above, are interrelated so that both the checks should ba performed at the
same time.
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MICRO CASSETTE UNIT REPAIR ENTRY TABLE

Start

|s problermn
a reel rotation
failure?

Is any
abnormal sound
heard?

GO TO

GOTO
a4

Iz problem ¥
head loadfunload b
failure? Is prablem ¥
a compatibility
problern?
N
GO T0
55
|5 problem ¥
a raplay {read} p
failure? |: E;C;:Leeﬂ:
output failure?
N GO TO
52
Is problem ¥
awrite "
failure?
N Cassetta taps drive
unit has no troukle,
Test-read/write using
a work tape.
Is prablem ¥
an erase
failure?
N
is problerm ¥
a tape count
failure?
M
|s problem ¥
a cover gject b
failure?
N
s problem

an LED indication
failure?
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Is reel
always rotating?

Replace TC1 on MAP-
MC board.

Was
trouble
fixed?

Possibly a problem on
MAPILE board. Check
continuity of FPC ca-
ble signal lines from
connector CN3 to ca-
ble connector pins. If
no preblem found, re-

]

Remove tape and pur-
form fast forward and
rewind operations
while visually check-
ing reel operation.

Perform play apera-
tion {SAVE or LOAD)}
while observing reel
motion,

Does
reel
rotate?

N
Does not reel at all?

Does
ree|
rotate?

Check input voltage at

Replace TC1

pin 14 of 1C2.

Is that
input voltage
4.0V or above?

Check input voltage at
pin 3 of IC1,

Was
troubie
fixed?

Is that

Check output vaoltages
at 121 pins 3 through
8,

input voltage
4.0V or above?

5-45

place MAPLE board.
Are afl
those voltages 1.6V
above?
Check autput lavel at o
pin G of IC2.
Measure capstan re-
s that level sistance.
low or are pulses of
approximately
0.1V observed?
N /
N Is capstan
resistance
Replace 1C2. 0 ohm
Replace trnsistor Q1.
Was
problem Replace capstan mao-
resolved? for
Was Y
trouble
GOT0 fixed?
Start,
GOTO GOTO
34 Start.




Insert torqua check
cassette taps and
check torque while
performing PLAY
operation.

Is torque
betwean Bg and 11g
inclusive?

I Replace driving belt.

Was
problem
resolved?

Disassemnble reel and
lubricate bearing.

Was
problem
resclved?

Replace microcassette
drive mechanism.

Check reel for proper
rotation during PLAY
and rewind or fast for-
ward operation.

GOTQ
3.2

Coes reel
rotate at different
speeds?

Possibly no resl rota-
tion failure

GOTD

Start

Does reel
fail to stor
rotating?

‘REV.-A

PLAY drive while ob-
serving
Measure base voltage
of transistor G2
Ooes
read/write head
maove?

Is 02 base
voltage at low
level?

Raplace Q2 I

e

Replace transistor Q5. I

GOTO
33

Da C-shatt and
pinch rollar remain
in contact,

Unload read/write
head by breaking or
powaer off.

read/write hea
retract? Can cassetta
tape be smoothl

“removed?
T

A

GOTO
35

Possibly no head
load/unload failure.

S cam'
fotationally
‘positioned as shown

@\ HP Switch
N

at right {HP switch
contacts are

'

Read HP switch I

Bisassernble and
check P-lever assem-
bly for foreign matter
in sliding area.

Do you pass
this route for
second time?

¥

33
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Was  problem re-
solved?
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P

Drive HP mator and
check HP switch for
proper make and
break.

Does
HP switch operate
normally?

Replace HP switch.

Check IC5,pins & and
6

Replace IC5S.

Are out

put levels opposite

thigh/low or low/high)
?

Was probiem resol-
ved?

Replace transistor Q3.

Was problem resol-

ved?

GOTO
Start.

Check zener diode
ZD1.

Does
ZD1 properly
work?

Replace 2D1

Was problem resol-

ved?

Measure resistance of
HF motor winding.

Is that
resistance approxima-
tely
7 ohms?

Replace HP motor,

Was problem resol

vad?

Replace capstan mo-
tor.

Was ploblem
ved?

resol-

Readjust engagement
between C shaft and
reel gear.

Was problsm resol-

ved?

Possibly a reel failure,
Replace mictocassette
tape drive mechanism.

o
GOTO GOTO
Start. 35
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Check signals of IC5
pins 8 through 11.

Are
pulses observed at
all pins?

Do
AC puises appear
atpmn 11?

Are signal
evels of pins 8 and 4

opposite those of
pins 10 and 11

Replace ICS.

Check output of iC3
pin 1.

REV.-A

Readjust azimuth.

Is
azimuth carrectly
adjusted?

Replace P-lever as-
sermnbly.

Adjust tape feed
speed,

Replace 1C4.

Is
signal output
&t pin 1?

¥

Replace IC3.

Measure resistance of
read/write head wind-
ing.

Is
read/write winding
apen?

Y

Was trouble fixed?

GOTO GoTo
5.4 Stard

Can
tape ba normally
read?

Was problem

resol-
wad?

GOTO
5.4

Possibly tape is bad or
MAPLE board has a
problemn. Clean read/
write head and pinch
roller. Then, tast
read/write again.

Repiace read/write
haad.

Was trouble fixed?

Replace capaciters C11
through €13 in arder.

GO TO
Start.

Was trouble fixed?

GOTO

5-48
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Check signals of IC5 Check continuity of Re i
! . place transistor Q4.
pins 12 and 13 diode D2.
Are pulses cbsarved v
at those pins which Is Was
are D2 good? problem resclved?
opposite in phase?
N N
, Replace P — lever as-
Replace IC5, Replace D2. sambly.

Was
problem resolved?

Was
problam resalved?

Was
problem resolved?

Y
lace diode D
Replace diode D6 GoTo GOTO
Start. Start.
Is LED
on only during
GOTO wirite?
5.2
N
- P Replace C shaft.
GOTO s LEQ
6.3 always on?
Replace LED.

Is that
trouble write
protect failure?

Was
problam resolved?

Adjust "PE” switch

GOTO
5.5

Was trouble fixed?

GOTO
64
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PLAY drive and check Check transistor 06,

signals of IC5 pins 1
through 4.

Do
pulses appear at
pin1?

Y
Is N
Q6 good?
Are pulses
chserved at those
pins? Y
Replace Q6.
Replace IC5. Replace photo-
Check reflector plate P ref?ectorpFTL

an reel shaft for any
abnormality.

Was
problem resolved?

Is
reflector plate
good?

Was
problemn resalved? M E— "

Replace reflector plats
{microcasseite tape
drive mechanisim:.

Replace diode D7F.

A

Replace tape and try

another test. |f micro-
cassette tape drive GOTO
mechanism. Start.

GOTO

{m/

Replace microcassette
tape drive unit cover
plate.

Can EJECT
button switch be
moved up and
down?

Was
problem resglved?

Was

problem resolved?
Y GOTO

Read/write head is 33
not unloaded. Press
INITiAl. RESET )
switch. Possibly an EJECT GOTO

mecanism problem. Start.

GOTO
7.4
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How to adjust the HP switch

| Before mounted ] I After mounted ]

1. Nominal separation; approximately
twice the
fixed spring
plate thick- Cam
ness — 0.35
+ 0.1{Unit: mm)

The fixed spring plate must
rest on the cam face.

Movable spring plate Fixed spring plate

The separator must rest on
the protrusion face.

\ {Unit: mmj}

Must be rectangular.

How to adjust the PE switch
{1) Mounting position

Separator

The separator must rest on the base plate.

When the separator is inclined, rest it flat on the base piate.

l ‘ ;If the contact piate is bent, stretch it straight.
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= {2} Inspecticn

{a) When a MIN cassette tape is inserted.

{Unit: mm)
The separator must rest on the base plate and there
1.1 N must be a separation of 0.2 or more between the G
lever and the switch contact plate (approximately
0.12 m , . . L
| twice the switch contact plate thickness which is 0.12))
0.2 o lever

{b) When a rug-bent cassette tape is inserted.

tUnit: mm)
0.3~0.5 The separation between the separator and base plate
—_—~ must be from 0.3 to 0.5 (approximately half or one
| third of the separator thickness.)

5-52
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6.1 Repair

Befare starting the repair

1. Static alactricity

® A human being’s body is charged with the static electricity which is caused by the friction of his
clothes. If his charged fingers contact the elements of the circuit, the static electricity may da-
mage the slements. Therefore, befora starting the repair work, touch the case cover with both
hands to discharge any static electicity.

® When using a measuring instrument, such as an oscilloscope, which needs to be grounded,
touch the conductive partion of the grounding terminai to the case of PX-8 and your fingers,
then cannect it te the GND terminal on the board.,

® Before repairing the MAPLE board, remove the AC adaptor, the main and auxiliary batteries, and
wait for approximately 30 second befare beginning repair. This will aliow residual power to dis-
sipate. Handling before total power dissipation may result in damage to the board.

2. Circuit

® After removing the circuit board from the case for repair, rest it on insulative matarizl, to pre-
vant shortcircuits.

@ After turning off the powar switch, the RAM and & part of IC are backed up by the battery.
Therefore it is necessary to observe the precautions listed above while replacing elements on
the control board.

® Before examining the circuit, check to see if the signal lines are backed up.

@ Flexible printed cable {FPC) is used in the mark. If the FPC is bent ar scratched, it may rasult in
circuit darnags.

Therefare, handte it very carefully.

4. Connactors
# All internal cable connectars in this device are of lacking type. When disconnecting the cables,
unleck the connactors,

9. Soldering
@ When repairing the boards, refer to the section on soldering.

6. Staring or transporting circuit boards on which batteries are mounted.

® When storing or transporting circuit boards on which batteries are mounted, protect them from
static hazards by using a static-proof insulator bag, stc. When storing them for a long time, re-
move the battery{s} to prevent battery detsrioration or circuit damage due to possible battery
leakage.

6-1
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6.2 Repair Tools and Equipment
Table 6-1 General Tools

Name Stand a.rd Oy Usa CIE::;;::E: .
—— - MH; dual beamt‘n,fpa ﬁﬁﬁﬁﬁﬁ - A e ——— bmm ............ Yes ............
D.E&;]'Jé.nm at"ar “5 25\! range 1 Measurement of circuit voltage Yas ]
OC regulator 0 - 20V, with currant con- 1 xxxxx H ;;air of contro| beard Yes
troller
| Multitester 1-k2eange 1 | Continuity test Yes
Saldaringri:nn G B??sm:h o ; . e .25 v
_Suldsnnglmn B E??B#NBD'I xxxxxxxxxxxxxxxxxxxx ) I FP-NO2Z 2Bx26x1855%x125 - ND ----------
Soldering iren C B?‘?Bd-m ?D‘r I 1 FP-NOT 11x182 B N ;::r xxxxx 7
Snldenng - D . B??EM{: 130; 1 e 23200l I N ; ........ i
Suldar pump 1 . Repair of control board YES
anpars Middy Sure 1178 madebyw 1 Repair of contrel hoard _ Ye; IIIIIIII |
FPE L1, :
Twaazers MM 128 mm ‘I ? H;;:a:r of microcassatta ! Yes
_Phnlhpﬁ head sc:rewdr.u;.r.é.r. 5et”.m ) 1 Repair of mucmcassatta ....... | Yeg
— scrawmw.;:;;,{ ,,,,,,,,,,,,, e e 1 Hepa.rmmmmms&me ! o
_p”-,nene SRR PR r— 1 ﬂgparrm’é;;;-;;;;;;; o
Phillips head scrawdriver No. 1(](] P '1 “Dls.assemblv and ass,eml:ﬂy Yes
2 of caze
L.-Blada sirewveetriver Mo, 2 100 mm M“:Iﬁm-_l;.lﬁi;assemhly and assembly ' Yes
of case
 Frequency counter 4digits. SOKhzorabove | 1 | Microcassetta taps drive snd in- | Yes
tarnal clock signat adjustment
Electronic thermometer | Instantaneous ape | 1 | Control circuit board repaie Yes
Ampare meter T ~5,.n., xxxxxxxxxxxxxxxxxxxxxxxx P — YES xxxxxxxxx
Table 6.2 Repair Equipment
| Nme  sews  oy] e o
. guggl;a:s ; ot ; 50|d.;ri}1 g - . Yos
_al.‘.:.r;es s s s . 5._-,|dﬂri;;mm o
Suldgr ................. . 1 ......... 50|d Ermg ......... - s
5,:.|der ‘;mk e T sodan T - o
— U N 1 FST— SR S Y;S._.
Lead wwes AWG#EDur::quwalant Circuit board repair and | ‘r’ ;; ---------
: analysas
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Table 6-2 Special Jigs

Name Stancard Oty Use Com r'n:armal—
. U ST N ly available
*Extension cable {15-pin) B77B4007H 1 Batman MAPLE board and LCD ND
unit
*Extansicn cﬂble (20-pin) 8778420601 ER Between MAPLE board and ND
G IpCassetle
*Extension cable {171-pinj B7 784008071 1 Batween MAFPLE hoard and NO
microcassete
Azimuth taps Olymipus 0A-211 1 | Adjustment and inspaction of YES
BR#7F7E00101 mlcrucas sotte
P real torque check cassette Sony TWw-11124 1 Adjustment and inspection of YES
B 7600201 ©microcassoatte
HS 232C MINI WRAF griga01 1o 1 NQ
Serial MIN| WRAF 8778401 001 1 Sdjustment of azimuth NO
Extarnal spaakear connector E??B4G[’:201 1 | Adjustment of azimuth N
I(e-.rtnp puller B7 65000001 1 Keyiop removal YES
Microcassattes tape (EPS0ON ¥ 202503000 1 Microcassette tape reda :I..fwrlte
YES
£-30] test
Test program ROM BY7240120 1 Repair NO
Table 6-4 0Qil, Grease, and Chemicals
MName Standard Oty Usa Cnmmgrc hal-
R - Iy available
Flux rarmowver — 1 YES
Instantaneous cooling agent —_— 1 r SOLDERING YES
Alcohol _— YES
Siticon lock e

6.3 Soldering

Inaduartant soldering of delicate component ¢an cause component damage. Carefully read and

fliow the reccauting in Section B.2.1 for camponent removal and soldering to safeguard the Maple

computer's circuitry.

6.3.1 Ramoving and Installing Parts

{1) When removing parts such as IC's, transistors, stc. from the board, cut the |ead wires of the
parts with nippers and remove the soldar. Melt the solder rapidly to prevent the parts from ab-
sorking the heat.

{2} Soider each part quickly and use cooling agents to cool the part {to protact the parts and print-
ed circuit board).

{3) When remeving parts, removs the solder from thea holes using SOLDER REMOVER; pull out
the lead wires, which wers cut in advance. This should be done without excessive use of forze
in order to protact the land and print pattern from being removed.
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{4} When installing a part, he aware of the bending direction and length of the lead wires. Wire
should not contact other lands on the backside of the board, which could cause a short circuit.

(5) When installing a register etc. to the board, take care that the parts de not directly contact the
surface of the board (to protect the board fram the heat of the parts).

{B) When using a wire to repair the board, keep its length to the necessary minimum.

However, if there is a lead wire across the shortest route, take another route.

® If 2 longer wire must be used, fix it to the surface of the board with epoxy resin adhesive.
® To prevent noise, do not install a long wire in parallel with the print pattern.

& Wind the wires onto thea lead wires of parts.

{7) When soldering or remaving flat package IC's , use a special soldering iron and rapidly carry
out the work. Whan installing an IC, place some salder on the pattern, then place the |C on the
pattarn, taking care not to band its lead pins. Quickly solder it with a soldering iron. When
placing the IC, it may be fixed with a little amount of thread tightener or adhasive.

{8} When remocving a chip compaonent such as a sguare resistor, capacitor, or transistor package,
from tha MAPLE board, heat all its terminal one at a time with the scldering iron.

6.3.2 Soldering

{1} Seoldering the through holes

{a} Sclder each lead wire as shown in the center of Fig. 6-1. {The slope of the placed solder is 307
-45°)

Laad wire of part

Board

Too much Proper Too littla

{ml Fill tha through hole with the solder.

#® Through hole is & Propar & Pin holes
not filled with {through] are not
solder, At least allowead.
374 of the hole
rmust be filled.
Fig. 6-2
G-4
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{c} Cut the lead wire to the proper length and do not short-circuit it to other lands.

X X

J|C jX(EJ JIC

# Lead wire must be ® Asarule donot ® Leoad wire must not
projected from the bend the lead wira. be too long.
through hola.

Fig. 6-3

6.3.3 Installing the Parts

Fig. 6-4

(T Proper
(¥: Do not allow the part to contact tha board,
{3} Install the part in parallel with the surface of the board {The limit of slanting angls is 151

‘¥ Do not install the part tog far from the surface of the board o prevent it from short-circuiting other parts).




6.3.4 Installing The Wires

j— )
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=

|| 1!

Fig. 6-5 Installing the Wire

® Wind the wire onto the lead wire {pin of IC} from 3/4 to 1 full turn.
® The wire must be coverad ta naar the land, The bare portion of the wire must be less than 1/2

of the land.

® When the lead wira{s} has to be long, sacure it on the board with an epoxy adhesive.

< Impossibility of repair =

If the prablems listed below accur, the quali-

ty and durability of the parts cannot be gua-

ranteed. It is therefore recommended that the

board be replaced in the following instances.

® The copper foil in the through hole has
come off.

@ The land has come off.

@ The print pattern has come off.

® The board has been burned.

® The board is cracked.

England drawing

o]

°f

< Treatment after the repair >

After repairing {soldering} the parts, treat them

according to the fallowing procedure.

® Remove all the flux from the saldered por-
tion with a brush etc.

@ Clean the pattarns which you have touched.

& Clean the connectors, and apply contact re-
covery agent, if necessary.

® Dry the parts.

* If the paris are not treated &s explainad
above, the patterns will oxidize and corrade.

7
| -Terms / 7. Land

74

Through hole

QWL
resy

i |

Print pattarn

The lead wires of parts ara put into the through holes
shown in the figure at lefr.

Fig. 6-6 Surface of Board
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6.4 Component Locking

6.4.1 Variable Resistor Locking

After @ variable resistor is readjusted, apply a
small amount of silicon lock gn the variable re-
sistor as shown in Fig. 6-8.

Care must be used to keep the driver groove
fras from the lock agent.

6.4.2 Screw Locking

After any circuit board is replaced or any micro-
cassatte tape drive azimuth adjustmant is
made, apply a small amount of screw lock
agent an the fixing screws or the azimuth ad-
justment screw as shown in Fig. 6-9.

6.4.3 Ensuring an FPC Cable Connection
Before disconnecting/connecting any FPL ca-
ble, unlock its connector. When connecting an
FPC cable, make sure that the cable end
reaches the bottom of the connector before
focking the connector.

Print pattern

"
Land
Board wThmugh hcle
Print pattern {Copper foll or copper foil plated with
solder}
Fig. 6-7 Section of Board
This computer is portable and may be often subjected to vibrations and shocks, Thus, measures
are required to prevent any failure due to possible loose screws, variable resistor adjustrment de-
viations, poor contacts of cables and jumpers, etc. Tha foliowing measures should be taken after
any circuit board or other component replacement or variabla register readjustment, ste.
Movable scraw head  gijicon lock
iy
-\-\-\-""H-\_
1 |
(|
—_
v
Drivar groova
Fig. 6-8 Variahle Resistor Locking
Screw lock agent
o
Fig. 6-9 Screw Locking
L .
i Ll . .
FFFFRIRIERFR N Y RUN LIS S

Locked Unlocked

Fig. 810 FPC Cable Connection/
Disconnection
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6.5 Notes On Repairing/Replacing The MAPLE Board

Care must be used on the following points when repairing or replacing the MAPLE hoard.

6.2.1 Voltage/Current Chacks
Non-reproducible pregram runaways or data changes which cannat be attributed either te sof-
tware (including the programming) or hardware may occasicnally ocery. Battery charging prob-
lems which are difficult 1o reproduce rmay also occasionally oceur. In such instances, check the
fotlowing valtages and tha charging current bafore repairing the board.
1) Satting-up tast equinment
Connect a DC voltage reguiator in place of the main hattery, a voltmeter, and an ampera meter
as shown in Fig. 6-11.

Complter
DC voltagse -O/( . * If an ampere mater is incorporated
regulator f } CN1 battery connactor in the DO voltage regulator, no addi-
-2" or ac adaptor connector tional ampera meter i required.
@ WP
GND =

Fig. 6-11 Setting-Up a Voitage and Current Measurement Davice for Testing
the MAPLE Board

If the DC voltage regulator has a current limiting feature, adjust it so that it works above 500
mA. Adjust the voltage cutput to +5.0V and make sure that the computer is off before applying
the regulator cutput to the computer, If 3 higher voltage is inadvertently applied, circuit com-
ponents may be damaged.

@ Press the INITIAL RESET switch once and then set the computer POWER switch ON.

2)Voltages
{Low veltage detection level)
Lowaer the regulator output voitage while abserving the VB+ voltage on the MAPLE board. Mea-
sure the voltage at the time the message, "CHARGE BATTERY", is diplayed on the LCD panel.
The measured voltage should be in the following rangs:
461V ~ 4824 _
Note} When the message appears, the VB+ voltage rises a little higher than the value mea-
sured immediately bafore ; this occurs because the BV+ line is backed up by the auxi-
liary battery,

{A-T converter veltage)
Adjust the VB+ voltage to 5.0V and then make sure that the voltage across the test terminals
VRF is 2.0V.

3) The VB+ line current varies depending on the line voltage and opsration. Tabla 6.5 lists the
standard current requiremnent for the varicus components, Tha following current measure-
ments may also vary depending operation moda.

E-8
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Table 6-5
No. Computer State/Component Current Remarks
1 | Operating MAPLE board 60 mA

Average including head load/unload -
2 | Operating microcassette tape drive 130 mA the actual current requirement varies
from approximately 90 mA to 160 mA.

3 | Operating RS-232C serial interface 110 mA

4 | Operating ROM capsule 90 mA With two 27128s.

5 | Operating speaker 35 mA At max. sound level

8 _| Foweroft 45°C or sbave 1400 i\ Varies depending on the temperature
7 | Power off 25°C ~ 45°C 600 uA detected by thermistor TH1.

8 | Power off below 25°C 300 uA

9 | Poweron idle 55 mA

6.5.2 Test Points
11 test points are provided on the MAPLE board which allow easy access to the VB supply line
and major signals for test.

Fig. 6-12 MAPLE Board Test Points

6-9
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Table 6-6 MAPLE Board Test Points and Their Functions

Name Function Remarks
GND Signal ground
VB+ Battery voltage
VB Backup voltage Supply for 6kB V-RAM, 64kB
D-RAM, 7508 sub-CPU, and
A-D converter
+5 Logic circuit voltage supply — VB+ supply through
fuse F4 and transistor Q6
VRF A-D converter reference voltage Adjustto 20 V.
E 6303 slave CPU enabling signal
MC Microcassette tape read data signal
4.9M Clock signal halved from the primary frequency of
9.8304 MHz which is used as the control clock
signal for the LCD controller SED1320.
MRQ Issued from main CPU when D-RAM memory is
read/written or refreshed.
SP Microcassette tape read data used as an output to
the speaker.
CL2 Keyboard Scanning clock signal Adjust the pulse cycle to 11.5
to 12.5 ms.

6.5.3 Variable Resistor Adjustments
There are four variable resistors, three on the MAPLE board (see Fig. 6-13) and one in the LCD

unit.

GITID MRQ 4.9M

Fig. 6-13 MAPLE Board Variable Resistors

6-10




STEPS:

(1) Turn on the power.

(2) Press "CTRL" and "HELP”; the system display will appear.
{3) The screen shown in Fig. 6-14 should appear.

REV.-A

w#% SYSTEM DISPLAY ##x as/0%/91 (TUE) 11:21:19 <MENU >
<Rt DISH > VOS5 kb <AUTO START
¢USER  RIDH: oo 206 b “HMCT MULE > stop, nonverify <COUNT > AOODA
<MEML DRIVE - ICHEA <MENL FILE>X 1 .COM 2 . z . 4 .
- Belect muuaber or ESC to exit.
l=passwo d Z2=alarm/wake I=auto start 4d=menu I=MCT
A=/ < — Smount . Sohirinit —xr ferase oo F

Fig. 6-14

* This screen is a little different

from the actual one.

{4} At this time, the operation shown in Table 6-8 can be carried out.
(5} Insert the test cassette tape in the drive and press
The drive should be in the “PLAY" state and the tape should be loaded.
{Press PF3 and PF4 respectively-when stopping and rewinding the tape.)
Table 6-8 Test Cassette Tape Routine

Key Name of operation Description
[SHIFT] + [PF2] MOUNT Store the directory on the tape in the
memory.
|SHIFT] + (PF1] REMOVE Write the directory stored in the
memory on the tape.
[SHIFT] + (PF3] DIRINIT Initialize the directory on the tape.
[PF4] REWIND Rewind the tape.
PF2 PLAY Monitor the contents for the tape
through the speaker.
[PE1] FF Feed the tape at a high speed.
[SHIFT] + |PF4] ERASE Erase the contents of the tape.
[PE3] STOP Stop the tape.
RESET Reset the tape counter to O.

6.6.1 Reel Torque

Mount the Torque check cassette on the microcassette drive, and run the LOAD command. The
tape starts. The torque can read directly from the indicator on the left hand reel of the cassette.




nev.=m

Torque check cassette

The proper torque is 5.0 - 11.0 g-cm.

i

Fig. 6-15

6.6.2 Azimuth Adjustment

This is an important adjustment, required to maintain tape compatibility with other drives. When-
ever a read error frequently occurs or whenever the drive is repaired, the azimuth must be checked
and adjusted accordingly.

(1) Setting-up

1. Remove the cover of the azimuth hole of the
microcassette drive shown in Fig. 6-16.

2. Connect the jack connector to the external

speaker interface (SP OUT). Azimuth hole cover
(adjustment screw below)
Fig. 6-16
3. Connect the probe of the oscilloscope to the '
lead wire of the connector as shown in Fig. U000
I |qano F

6-17.

Fig.6-17

* If the jack connector is not available, solder two lead wires from the MAP-MC board, CN1 con-
nector pins 3 and 5, as shown in Fig. 6-18.

Solder the lead wires to pins 3 and 5 as
shown in Fig. 6-18.

L

MAP-MC board

Bro
0000000000
o

80000000

FPC cable

RDSP GND

Fig. 6-18 Additional Lead Wires for Azimuth
Adjustment
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(2) Adjustment
Check the output signal from the test connector (or the RDSP signal of pin 5 on CN1) with an
oscilloscope. Turn the azimuth adjustment screw clockwise or counterclockwise until the
peak position of the wave is found, then adjust the azimuth according to the following proce-
dure. (For the location of the adjustment screw, see Fig. 6-20.)
1. Turn the adjustment screw slightly in a counterclockwise direction to deviate from the peak.
2. Slowly turn the adjustment screw clockwise to the peak position. (Be sure to adjust the screw
to the peak position turning it clockwise.)
3. Lock the adjustment screw.
Set the oscilloscope near the following range.
Sweep DIV. 200 uS

Reference: Output signal of pin 7 of IC4 on MAP-MC board.

The signal wave form should be about
200 mVP-P as shown in Fig. 6-19.

Fig. 6-19

6.6.3 Tape Speed (2.4 cm/s)

Make sure, by using the AZIMUTH test tape, that the output is within a range of 3 kHz = 15 Hz
(as directly measured with a frequency meter). Make sure that the signal at pin 3 of IC2 on the
MAP-MC board is in a frequency range within 400 Hz + 4 Hz (a pulse cycle range from 2.57 to
2.44 ms). If either deviates from the specified range, readjust the tape speed with variable resistor
VR1 on the board.

Location

Azimuth adjustment screw
(Located right beneath the azimuth

hole cover.)

Fig. 6-20
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6.7 Barcode Reader

Connect a low resolution barcode reader and make sure that the patterns shown in Fig. 6-21 can
be read with the BARCODE CHECK test program.

INEARRERR IR
L AR
INAIRARRAN INTATRTA

.....
]

Fig. 6-21
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7.1 Main CPU (Z80)

The main CPU is a CMOS-based, B-bit microprocessor that controls the whale system. It directly
controle DRAM, the RS5-232C interface and the expansion interface {CN8), and sends and received
commands and data both to and-from sub-CPUs 7508 and 6303 through the gate arrays.

Part No. X400260000 is currently used for the main CPU; however, jumper J1 has been incorper-
ared an the MAPLE board so that in the future, ather CPUs, which will axpand the systems capabi-
lities, can also be used.

7.1.1 QOparation
The main CPU operates at a clock rate of 2.45 MHz, making the instruction cycle approximately

1.6us.
1state : 1/(2.45 x 10%) = 408us
1cycle : 408 x 4i{4 states) = Approx. 1 Bus

Fig. 7-1 shows a block diagram of the main CPU. Registers consist of general-purpose registers,
accumulator registers, and flag registers.

Block diagram
28T
DATA BUS

DATA BUS Accumulator and Flag Ragisters
CONTROL -

Ilj_terrupt Veactor - |Mamn.r.1;lﬁefrg_sh H“_

“J—1 REG
<:> INSTRUCTION | | Stack Paointer 5P
DECODE e —— e,

13

Py cPy
sram [conrrol REGISTERS

CONTROL
cPy
SIGNALS :|I> FONTROL @

ADDRESS
CONTROL
18 8IT
-5% GND# ADDRESS AUS

Fig. 7-1

ﬂ Index Hagist;;xl)(
— st CWrEHNAL DATA BUG > aLu || Index Register

71.1.2 Functions of Major Registers
1. Program counter {PCI: 16 bits
Halds address of next instruction.
2. Stack pointer (SP): 16 bits
Holds address of the top of the stack memory in DRAM.
3. Index register (IX and Y} 186 bits
Lsed for index addressing.
4. Memory refresh register {R}: 8 bits
Holds refresh address of DRAM. Lower seven bits are automatically incremented on execution
of ap coda fatch cycle.
2. Interrupt page address register [): 8 bits

Holds high-order 8 bits of the indirect address used for interrupt mode 2.
7-1




REV -4

7.1.3 Timing
An instruction is normally executed in combination with one of the following three basic machine
ayclas:
(1) Instruction op cods fatch (Ml cycle)
{2} Mernoary read/write cycls
{3} Inputfoutput cycle
* The relation between clock, state and machine cycle is as follows.
1 state=1 clock
1 maching cycle =3 to & states
1 instruction cytle = 2 to & machine cyclas

7.1.4 Interrupt Function

The NMI inon maskable interrupt} line of the main CPU cannot be used because it is always pulled
up by resistor R94. Therefore, cnly the maskable intsrrupt INTR line is valid in this machine. The
interrupt function operates in one of the following three modes:

Made O: Executes the instruction {normally RST or CALL) read in Ml mode condition after reset).

Meode 1: Saves the content of the program counter and automatically causes a branch to GO38H.

Mode 2: Executes an indirect CALL instruction according to the content of the index registor and
the data which has been read.

* These interrupts may not be accepted when the BUAK signal is low. {.C., that period when the

CPU is kaaping the bus open).
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70008 Main CPU
1. Location: MAPLE board, 44
2. Pin Assignments

)
Ml Oe— ] 40— A 1o
A2 o-sp——3 F J3fF—=- A 8
Al Ome—g 3 Hp—=cpn
Ald4 Qut—1 4 Ip—c AT
AlS Quge—m— § ep—w0 AE
8 o—a & SfF— =D AS
Da ow—»3 7 Jdp—m0c A4
03 cw—] B 33F—=0 A2
0 om—ad 5 J24+—=0 A 2
O o 10 Al F——3=0 A
*EVo—1 11 Djp—a=o A
Dz cee—ad 12 29F———0 GND
07 owe—asd 13 2B }——w0 RFSH
0o O—pe] 14 ETfF—3=0 M1
D1 owm—a=d 15 26 je——0 RESET
INT o—> 16 25 pe——0 BUSRG
HMWI o— 17 Edp—o WAIT
HALT cmg—d 18 23 30 BUSAK
MREQ c-te—{ 19 22}—==o WR
IOR0G creg-——1 20 21 p—=0 RD

Table 7-1 70008 MAIN CPU Pin Assignmeants

Pin Na. Signal Name In/CQut Function
-5 . ABO-15 Tri-state output A 16-bit address bus which outputs a
30-40 {Address Bus) active high memory addrazs or |/0 device number. It

outputs the lower 7 bit D-RAM address for
memaory refresh.

7-10 |DBO-1h Tri-state input An 8-bit data bus which is usad far data

12-15 |{Data Bus) and autput transfer between memory or an /0 device
active high and main CPU,
27 |My Cutput A signal which indicates that the starting
{Machina active low machine cycle is the OP code fetch cycle.
Cycle ane)
19 |MRQ Tri-state cutput: A signal which indicates that the address
iMemory Bequest] |active low . information required for the memory read/

write 15 output on the address bus. It is alsao
nutput during memary refresh for synchroni-
~ zation.

7-3
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During Ml cycle
Deccurs when the CPU acknowledges a mas-
kabls interrupt, the external davice to put
the interrupt response vactor an the data
bus.

Other than during M1 cycle
Indicates that the 1/0 device number
required for this 1/0 read/write is autput on
the address bus.

. A signal which indicatas that the data

bus is in the input state. Memory or 110
device puts data on the data bus in synchran-

Pin No. Signal Name In/Out
20 [9]314] Tri-state output:
{mput/Qutput active low
Request)

21 |RD Tri-state output:
{Read) active low

22 WR Tri-stata:
{Write} active low

28 RF Output:
{Refrash) active low

18 HALT Output:
{Halt State} activa low

24 WAIT Input;
{Wait) active low

This signal indicates that the data bus is in
the cutput state. The data ta the 1/Q device
Or Memaory is put on the data bus in synch-

This signal indicates, during Ml cycle, that
the dynamic RAM refresh address is output
onto the lower seven bit lines of the address
bus. Dynamic RAM reads the refresh address
using the MREQ signal which is cutput toge-
ther with tha RFSH signal.

. ting a8 NOP instruction, even whila in the
. HALTed state.

' The INT, NMI, or RESET signal is required to
" leave the HALT state.

This signal indicates that CPU has HALTad
as the result of a HALT instruction execution.

CPU repeats dynamic RAM refresh by axecu-

CPL remains in the WAIT state while this
signal is active. A {ow speed memory or 170
devics can be diractly connected to CPU by
using this signal.

Mo memory refresh is parformead during the
WAIT state,

74
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Function

An interrupt request signal. When this
signal bacomes active, CPU anters the inter-
rupt processing program after the current
instruction has been executed.

A non-maskable interrupt raquest signal.
Whan this signal becomes active, CPU
jumps to address OQBB.s aftar the current
instruction has been executed, regardless of
whether interrupt is enabled or not.

The NMI signai has a priority over the INT

Resets CPU when active.

When active, this signal causes CPU to force
the address bus (8.3}, data bus (Do), and tri-
state system control tarminals {m W,
RD. and WD} in the high impedance state,
freeing the extermal buses for another

The BUSRQ signal has priority over the NMI

When active, this signal indicates that CFL
has forced the address bus, data bus, and tri-
state system controf terminals in the high

A 0/+5V single-phase clock signal

PFin No. Signal Name In/Qut
16 iNTR Input;
{Interrupt Request) | active lowy
17 NI Input-negative:
{Non Maskable edge triggered
Interrupt)
signai
26 RS Input:
{Reset] active low
25 BURQ Input:
{Bus Request) active low
E device.
" signal.
23  |BUAK Qutput:
{Bus active low
Acknowledge)
impedance state.
B CLK Input
(Clock)
i




7.2 Slave CPU 6303
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6303 is a 6800-serigs, 8-bit, C-MOS CPU. It incorporates a 4kB masked ROM which econtains
programs for controlling the microcassette tape drive, ROM capsuls, V-RAM, LCD display unit,
serial interface, and speaker. A mode six {MuMiplexer Partial/Decode) is selected for the control
operations. Stand-by and sleep modss, unique to 6303, are not used.

F1X

MODE J
P2X TIMER SCI
T ]
/1 LT
RES /]

L

Cmm e e e

777 Fom
— 7 RAM
128

PaX

Fig. 7-2 6303 Slave CPU Functional Block Diagram

This computer uses a crystal oscillator for a
24576 MHz clock signal. The slave CPU oper-
ates with the 614.4 kHz system clock signal
which 15 internally quartered from the primary
frequency of 2.4578 MHz. The table cppesite

shows the port assignment.

76

) Table 7-2
Port Assignment
“;ﬂrt 1 Paralle.lwlﬁ;:) terminal o
PortESenaI /O terminal
F‘c:-rt”;. Address/data terminai
F'Dl"t 4 Address:;rminal )
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Pin No. f‘iag:ﬂ In/Out Function Pin Mo. Elig;ﬂ Inf Dut Function
v o T B o P mﬂm R —
ERE N 37 1 080 | oy Dataadrossous |
32 pas |In out| Data address bus 38 AW | Out | Read/Write
33 | paa ™ o[ Data address bus 39 | AS | Out | Addressstobs |
e i et o - s |
a5 paz | gut| Date addrass bus
7-8
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7.3 Sub-CPU 7508

This is a 4-bit, C-MOS CPU which incorporates a masked ROM, timer, and serial intarface, stc.
This CPU is always backed up by the battary, regardless whether power is on or off, it provides the
following control functions:

1. Power on/off (FOWER switch and an associated program)

2. Keyboard seanning and auto-repeat

3. RESET switch

4. Termmperature and battery voltage sensing

5. D-RAM refresh

B. Clock {calendar and alarm servicas)

The sub-CPU exchanges data with the main CPU in a bit-sarial fashion via the gate array

GAH40M. Fig. 7-3 is a functicnal block diagram of the sub-CPU. Table 7-4 lists the terminal sig-
nals and summarizes their functions.

SCA PO
S PO2
.\I w2 INT1  INTOH PG SIP03
COUNT . .
CLOCK TIMEREVENT INTERRLFT SERIAL S
cLOCK - = a -
! CONTROL TER T
GENERATOR COUNTE CONTROL INTERFALCE PORAT 0 o ) poo.poz
EUFFER
| PORT 1 4 FPINPIZ
- BLIFFER
1/ 3
@ y iI POAT 2 f20-P23
" 4 }PETR/FIO
. - Capta . TCH /
PROA;HAN COUNTER 1111{7507) o A LA
112 175081 ALl BUFFER PTOUTIF2]
]
PORT 3
SEMERAL FEGISTERS LATCH 4 FPIO-PII
T BLUFFER
o4 I E |4)
| ; POAT 4
. H 4 I Lidy © LATCH Pa3-Pa3
PROH RARM MERMORY BUFFER
2048 « B BITS (TEO7) STACK PQOINTER (81
4096+ 8 BT (7508 [ W INSTRUCTION
DECODER PORT 5
ﬁ/ LATCH 4 JPS0-PS3
BUFFER
PORT &
CL & NATA PMEMOAY LATEH 4 )PEQ-PET
4 A 128 = 4 BITS (00T SLUFFER
2724 » 4 RITS {7H0E)
SYSTEM
ok STANDBY
L CONTROL BORT 7
GEMERATOR LATELH 4 FI0-FT3
BUFFER
(PR CL2 VDD Wah  RESET
Fig. 7-3
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7508 {Sub-CPU)
1. Location: MAPLE Board, 2E
2.Pin Assignments
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Hz2o

1

P2/ PSTE o— 2
P20/PTOUT o—a= 3
Pzzo—o 4

P23 O~z 5
Fuougo——a &
Puo—3 7

8

F iz o0—
P13 get—oi 9
P3n o—asd 10
P 31 o0— 11
Paz cwe—-o 12
P ome—] 13
P O 14
P11 gl 15
P72 g——» 16
P73 Qoo 17
RESET ¢oee—— 18
CL: omg—r—y 19
WV po oee—o/ 20

40 p——30 X1

39 }—»0 V55
Jg}——»=c P43

37 pe——wG P 42

IE fe——m0 P 41

35 pe—»0 P 40

34 p=—mo P2

33 pe—a= P52

32 p——3»0 Ps1
Jipe—0 P

30 f—0 Pe3
29f+——=0 Pz

28 fb—c PE1

27 —=cFea

26 |—-m0 Poa /SI
25 —=0 Poz /S0
24 |——==0 Pa1 /SCK
23 p-——==0 Poo /INTD
22—=c INT)
Z2lpe—oCLz

Table 7-4 7508 SUB-CPU Pin Assignments

Pin No. Signal Name In/Out Function
1 x2 In Unused.
2 P20 QOut GAH40M SIOR access control —H: 7508, L:
Main CPU
3 P21 Out A-D converter 7001 Chip Select - mode
switching between address data and A-D
conversion.
4 P22 Out Ready signal
b P23 QOut A-D converter 7001 power on/off
6 P10 in Key return O
7 P11 In Key return 1
8 P12 In Key return 2
g P13 In Key return 3
10 P30 QOut Key scan control
11 P31 Out Key scan control
12 P32 Qut Key scan control
13 P33 Out Key scan control
14 P70 Out Power ON/OFF
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Pin No. Signal Name In/Qut Function
15 P71 Out Data write — prevents FF latches in gate array
at power off.
16 72 | o |t Data write - D-RAM refresh cantrol signal |
during power off.
| ” e e D e
18 RS T Resetsignalinput
19 cL In Clock signal input
| T VC ........... N e m"aga:;é}.;;;i;;' ...........................
22 CcL2 In Clock signal input
_“..:’24 SCK o Out 5hift clock signal output — used for A-D con-
varsion data/main CPU cammand read.
- 25 SD Dm o —
.......... 255! Insenaldatanumm
27 P50 In RESET switch
S P S |n - Chargestartdmectmn
....... 29 F.Ez“'n , .Analug RS,
a0 P63 In Teast point
. 3 1 .......... “FEG - Kevmmmq
32 P51 In Key return B
..... 33 P52 |n KE?remmE _
- i - S
35 P40 Out Resat signal — initializes main CPU and slave
CPU, etc. via GAH40.
36 Pa1 | Dut Charge mode GD;;fﬂ| - nurmalftrlcklecharga
37 PaZ Out Auxiliary battery backup enable/disable con-
trol.
33P43 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Dut ...................... RO
38 G in Ground terminal S |
L 40 I m In Emr;l e mpm_1 ..... k Hz ..................................




7.4 Gate Array GAH40D
GAH40D is the gata array for D-RAM control. It controls memery access and mamory refresh. It
also incorporates a clock frequency divisor which divides 9.8 MHz input to 4.9 MHz, 2.45 MHz, 32
KHz and 1 KHz of clock frequency Fig. 7-4 shows an internal block of diagram of the GAH40D.

AB1E 1

BANK
CONTROL

RAS
CAS

WE
- 4 fenerating

circut

Br2

9. 8MHz

Fregquency divisor

1/2 1/4 [1/9800

!

4amM 248M 1K DWW DCAS

Fig. 7-4

AREWV. -4

IPL ROM

The BANK 0/1 signal is provided from the gate array GAH40M. The main CPU sends this signal
by writing bit O to /O address 00. (0: bank O, 1: bank 1)
BK2 signal is provided from the ogtion unit.
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GAH40D

1. Location: MAPLE Board, 6A

2. Pin Assignment

@ TP

T T

- %
- o
p— <
e 5 7
- <
e 25

Table 7-5 GAH40D Pin Assignments

Pin No. Signal Name In/Out Function
1 N/C - Not used.
2 N/C - Not used.
3 AB12 In Address bus 12
B N/C - Not used.
5 AB 6 In Address bus 6
6 AB 13 In Address bus 13
7 AB 5 In Address bus 5
8 RST In Reset input from sub-CPU 7508. Whole reset
signal RSQ is generated from this signal.

9 DRA 2 Out DRAM address 2 (10)

10 DRA 1 Out DRAM address 1 (9)

11 AB 14 In Address bus 14

12 G - Ground

7-13
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Pin No. Signal Name In/Qut Functian
- AE4 |,; xxxxxxx _.;ﬁddress hus4
14 AB 15 In A-::I-::Iressm;us 15 - _
[ 15 ...... — - ...;;;;ress s ]
| 16 | DRAO Out DRAM address O8)
17 AAST out Low address stroke: RAS signal 10 RAS
18 ) wi | D ut Write“;;;ﬁlh:‘-ie: WE signal to D;IAM.
9 | AB2 i Address bus 2
_20 xxxxxx T - ,;ddress — —_
- N _— e D ,,,,,,,,,,,,,,,
22 N,"C ”:“ Mat usedM )
_23 ,,,,,,,,, e - : Ng - _
” ...mc - Nm IV . o
_25 — - . rondooa
26 TeROM | Ow IPLROM chip select signal
27 WA ou Memoryread signal
B 28 Z-INT ) Out .I Hrnterrupt request s%nat to main CPL.I xxxxxxxxxxxx
_______ 2 9 - - Signal.;.;;; —
30 VC — B Circuit uc:lt;;e wsvi
_________ 31 — - .l:l.alt s,i;:a‘ " |
32 | M1 i In In;};ates that mamCF‘U .is i;l machine cycle i
1 {ocpcode fatch)
.x_.__33 MRT) ,,,,,, S —— req:;;; o S
34 mv Dut S?STEITI[ESB: signai resets thef;uhola ma-
chine.
" R — D e 3“” ,,,,, — e _
........ 35 e - — ]
R P e .'.\.Im USEd ,,,,,
38 DHA 7 Clut DFIAI‘v.J;ddress 7 {1 5}“.
39 e - lN;t — ]
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Fin Nao. Signal Name In/Qut Functian

40 RF Out Hefresh signal for DRAM

41 DRA 4 Out DRAM addrass 4 (12

42 DRA S Qut DRAM address 5(13)

43 DRA 6 Out DRAM address B {14}

44 CAST Cut Column address strobe: CAS signal to DRAM

45 S-INT In Interrupt signal from gate array GAH4CM.
Generates Z-INT signal and causes an inter-
rupt to main CPL.

46 BANK 1/0 In Bank O: Bank select signal from gate array
GAH40M. Bank G at low level and IPL ROM is
selected at AB16.

47 G - " Ground

48 4.9 M Cut : Clock autput gemed by dividing 9.8 MHz
clock. Supplied to SED1320.

49 98M In Clock input of 9.8404 MHz

50 245 M Out Clock output by dividing 9.8 MHz clock into
feur Clock for main CF'LI

51 1KC Out Clock output by dlwdlng 32 KHz clock to 32.
Clock for sub-CPU 7508,

52 TEST In " Test termmal Nermalelv kept Inw

b3 OFF In Initializes sugnal for the whole mternal cir-
cuit. At high level, initializes all FFs. Hold 4.9
M, 2.45 M, CS ROM, RD and Z-INT at high le-
"u"E| and ethers inactive. Clutputs HSD

54 32K In Basue clock input of 32.768 KHz Genarates 1
KC {Clock).

55 DWW In : Data write signal. W1 {write enakle) control
data supplied from sub-CPU 7508 when
main CFLI is on standby.

56 DCAS In Data CAS. CAS 1 controf data supplisd from
sub-CPLU 7508 when main CPU is standby.

57 N/C - Mot used

58 N/C - Mot used
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PinNo. |  Signal Name In/Qut ' Function
[ 5 g ................................. N m ............. N N o e
B0 “;-if{: - Notused ]
| 51 e - Nmused xxxxxxx
62 .............................. N m ........... - - .
63 N;"C - ) Notused ]
i 64 B2 | In DRAM Se];ﬂ't signat from nptic;; urtit,
- S _ — ‘;:;;age IV
EE ABTO In .I.w‘;.ddrass bus 10
- B? ........................ h BB xxxxxxxxx S S e
P o |n o bus o—
3 59 AB1T n | Ad;:ess bus11
_,?D ............................. AB? .............. - Add ey
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7.5 Gate Array GAH40M (ED1031AA)
This gate array incorporatas the following functional blocks; the operation is controlied by the
ZB0 main CPU.

Data bus <

8ZCH1 1320 R5-232C 7508 7808 7508 7R0B
cs cs LED 5l 50  RDY 1510
h AN
.‘;*_ddi“b”—s Address  ||5R
AD, WR. IORO decoder Serial 1/0
M1 < ™= > ragister
10w !
Contral
register
RDY SI0
Intarnal
—i} register
laineniin | gmdect ling
ﬂ !‘h ll

1) I i
-g’ Intarrupt - bnput captura Control
1 E vactorng 3’ m register register
£ 2 23 7X
2% £3
= =
N ':> 5 RXC
Oaw Intarmgt 04R - E
pricrity E;ﬁ:ﬁ-‘ ::?nmg 3 T
Intartrupt Clock
signal 0 7508) 614.4 KHz
INT1 (B2CE1)
INT2 (RE-232C: DDy
INTZ2 [8303)
INTS {EXT)
Fig. 7-5

As shown in Fig. 7-5, this gate array includes the address decoder, the 7508 interface, an inter-
rupt controllar, a timer and baud rats generator, and /0 ports for the R5-232C and the LED dis-

play.

e
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Table 7-6
Write Head
00 CTLR1 DCI ICLFI C
7 ' BRG 3 Baud rate generator salact 3 timer
§  BRG2 "Baud rate generator..;;.I;‘.:;E;i;;rm |
5  BRG1 Baud rate generator salect 1 timer 5 N
4 ERG O .“E'-aud rate generator select U tnmer 4 ICFM T
) @ SWBRCD Barcode reader switch timsr 3 1cRa )
2 ch {Iup} RO 2 ........... |(;Hz ,,,,,,,,,,,,,,,,,,,, .
1 ) BCKG {dnrwnﬁ muaar:oda mode salact O timer 1 e
@*BANKG ,,,,,,,, h u“ ,,,,,,,,, - FS— : e |
01 CMDR o1 |CFIH C
e I ? ............ | cm5 ......................... -
5 s . : e e —]
- 5 ...... |cn13 ,,,,,,,,,,,,,,,,,,,,,,
........ 4 T 4.&.&. ICH;EM - ]
3 3 ICR1 T
2 IrES’EthHPMSEF_M._ — S g
1| 1: reset ROYSIOFF(Pulse) $10 1 e
........ g .. o HDY5|D|:|= :pmge] - 5 - wesssssennionammenne]
02 CTLR2 02 ICRL-B
? xxxxxxxxxxxxxxxxxxxxxx ; |c|=q? xxxxxxxxxxxxxxxxx
....... 5 § 5 H:Hﬁ
....... @gu_}( Ene;;;];;_;ﬁmw " - s
o | e e A, 232:: ,,,,,,,,,,,,,,,,,,,,,,,,,,, 35232 4 T —
R P sw.mh e - " o o]
2 T |_ ED 2 ........... | cnz ................................................................................................
....... @ |_E|:n ; - e
@ |tk  w]| | o |icRo
03 03 ICRH - B
............................................................ ; g N
. I — ]
4 ICR12
3 ICA11 o
"2 |ier1o
...... D |c|:;3 S
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Write Read
04 |ER 04 ISR
s ? xxxxxxxxx 0 ,,,,,,,,,,,,
P 6 ..... 0 xxxxxxxxxxxxxxxxxxxxx
& IER5S {1NTEX‘I'"anabla] ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ @ ) INT & (INTEXT} Extarnal intarrupt
4 |EH4[|NTDUFE|-;3|:.|EF i o 4}6\,”:} P ﬂa.g -
..... 3ﬂ vHB [INTICF ;nahlﬂ} 3 INT 3 {ICF} Input capture flag tirmer
"2 | IER2 (INT 6303 enable) @ | INT2(NT83031 6303 inmtarrupt
1 IERT (INT 22C51 enabis) I INT 1{INT 82C51] 82ZC51 interrupt
O | IERO{INT 7508 enable} ® |INTOUNTISOB 7508 internupt |
05 05 STR
7
L+
N i
4
R nnvsu-jm" Sl{}m&d-,r ................................. o
@ RO r&aé; vvvvvv T sloh
i (D BRDT Barcode reader data time;r__
_____ - hh BANKU m
08§ SI0R 06 SIOR
7 S107 7 sSI07
_.....E ST ; oo
. w05 ; Sos bbb e e e s e
P . Soa
3 5103 3 Siagn )
....... 25“:'2 2 SIE}z
wﬂ ......... 5 |[m ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ o D ......... s |.DD
07 07 interrugt
. SRS Bt 1 xxxxxxxxx .
1 ............ i
............... 1_
' Vect 2
Interrupt vactoring _‘u’ect‘l ........ )
. Veet |
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(1) Address Decodsr

The address decodar performs sach register specification, chip select signal output control of
82C51 {2C) and SEQ1 320 (7C), decoding of 1/0) read/write signals, stc.

QcC IZWWM—E (B2CE1)
QF j‘i ~C5 (SED1 3204
—
20 | 1

ABT — 01
Address decoder To
| 02 » internal
AB 3 03 registers
AR 22— 04
AR 11—
ABD—— 05
I #
. }
AL — (]
~—3 Ly OR
—4]
I0RQ
—]
— )
WR {3

. UU
y

’
"

Fig. 7-6

As shown in Figure 7-6, the main CPL can directly select internal registers via four address lines.
The CS signals of the 82C51 and SED1320 are also controlled by the 1/Q address dacaodar via this
registers.
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{2} Intarrupt Controller
Fig. 7-7 shows six kinds of interrupt input, two of which are used for internal timer intarrupt.
Priority and vector addresses are assigned to each interrupt signal as shown in the table bslow.

Table 7-7 Priority and Vector Addresses

-

Address 04 (R}

register I5A)

Interrupt service

Fig. 7-7

A4

Prior- | Signal — Interrupt vector | Corresponding  Corresponding
|t? Name Des.c”pnﬂn . Dresazszap _rnask IER (04} SIETUS rSH [#5: 1
Low | INTS |{INTEXT} External pin: requestfrom |11111010 IERS ISRS
extarnal expansion bnard
INT4  [{OVF) Inslde FRC nv&rﬂow 11111000 IER4 ISR4
INT3 [IICF) Insnde ICR bar code trlgger 1 1 118110 IER3 ISR3
INT2 {’i’N‘?‘éﬁﬂS} External pin: request from 1 1 110100 IERZ ISR2
6303
INTT (INTB2CB1) External pin: request  |11110010 | 1ERT ISR1
from 8251
High | INTO :iﬁf'ﬁ'éﬁé} Ext&rnal pin: request fmm 11110000 |ERQ ISRO
7508 |
Addrass 04 {W)
Intarrupt acknowl edge C {\
INT4 INT3 registar {IER)
{OF) {ICF l l i l l l
. =1
INT £} Interrupt priority °xs
d g5 (r':
; angoqer E g
5 -

Data bus

This intsrrupt controller contrals each interrupt acknowledge and mask operation at bit setting for
IER. When an interrupt occurs, a vector addrass is output on the data bus.

7-21
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{3} Timer and baud rate genearator
An 24576 MHz clock suppiied fram the outside js divided into a basic clock of 614.4 KHz

(1.6278 psec) which operatas the free running counter {FRC). FRC is a countsr of 16 bits; the low-
order, B bit output of the FRC Cover is afso used for the RS-232C transmit/ receive clock.

Data bus
L: OO(R)
[H: OHRY) ICR{H! ICR{L)
l— e = RxC
£
To ISR OVF E
1 & — TXC
FRCIH) ck FRCIL) ck
Clock _I
{6144 kHz)
—» SWEBCD
Data bus > control ragister
[salacts baud rata)

l-—)

QO Barcode data

Fig. 7-8

YWhen reading the content of FRC, it is necessary to latch the centent to ICR {Input Capture Regis-
ter} by reading address Q0OH. Because the counter consists of 16 bits, address OOH {low-order 8

bits) and GIH {high-ordar 8 bits} must be read separately.
Bits 1 and 2, set to the contrel reagister, combined with input data cause a trigger signal from
BRDT:; this signal allows data going to ICR from FRC to be |atched.

i¥-22
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{4) 7608 interface
The 7508 interface contains the circuitry for handshaking between tha parallel-serial converting
register an the main CPU and 7508,

i 3 50 7508

SIOR

BLK

A Faralial-
Main sarial
CPU ragister

[ so
— —HDYSIO
— °FFa Wy

INTS
o rimnd  CKRE(] INTY

= 5l

' RDY

P22

Fig. 7-9

Handshaking is perfarmed in the internal flip-flop. When it is set, it means that the main CPU can
access SIOR. When it is reset, it means that an interrupt signal is sent to the 7508 and the com-
mand set at SIOR is read by the 7508. The internal flip-flop is controlled by bits O and 1 of ad-
dress DIH.

After the R/W operation to/from SIOR is completed, the set status must be changed by writing to
address OIH.

Table 7-8
Address OIH !Heset The main CPU sets a command to SIOR
Bit 1 RDYSIO and requests processing to 7508,
Address OIH | Set The power is turnad on and access to
Bit O ROYSIO ' 7508 is completed.
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{5} 1/0 port
Power supply for the RS5-232C, memory bank
switching, and LED display on keyboard are
controlled through the 1/0 port.

{RS-232C) INHRS
Fig. 7-10 controlz power increases

-Bv
The bits 3 and 4 of 1O address 02H. [ T T ———

+ 8V cutput is controled by the INHRS signal,
and is performed in order to inhibit output

voltage on the line during saturation time. +BY /-’

+ BY OUTPUT
i

Fig. 7-10

{Bank switch}

The address space of the main CPU ¢an be ¢changed using bit O of 1/0 address O0H as shown be-
| orww.

OOH bit 0= OFF {Bank O} ROM RAM

0000H 8000H FFFH

S

(10H bit § = ON {Bank 1) RAM RAM

{LED display)

ON/OFF aperation of shift mede LED on the keyboard is controlled using bits 0 to 2 of address
02H. (Bit ON drives the corresponding LED.)

7-24
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GAH40M

1. Location: MAPLE Board, 4C
2. Pin assignments

Note: Pins 25 and 59 are cut.

Table 7-9 GAH40M Pin Assignments

Pin No. Signal Name In/Out Function
1 DB6 In/Out Data bus 6
2 DB1 In/Out Data bus 1
3 IR Out Indicates that data is being output according
to main CPU instruction (RS-232C — main
CPU).
4 DBO In/Out Data bus O
5 DB 2 In/Out Data bus 2
6 CSOE Out SED1320 chip select signal
7 RS In Reset input: Supplied from GAH40D.
8 W Out Indicates that data is being input according
to main CPU instruction (main CPU -
RS-232C).
9 N/C - Not used.
10 TXC Out Baud rate control clock (for RS-232C).
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Pin No. Signal Name In/Qut Function
11 INTO In Sub CPU 7508 interrupt slgnal
12 SWBCD ! Out T Barcode powsar supply (+5V] switching sig-
" nal

13 RXC ' QOut Clcmk whlch cnntmls raceiva character
synchronization {(R5-232C).

14 BLCD In Bar code read data

15 CSI0 In HIGH: Indicatas that sub-CPU 7508 can ac-

| cess SI0R.

LOW . Indicates that main CPU can read/
write

16 5l In Serial -::Iata input from suh CF'L.I 7L08,

17 50 Out Serial data output ta sub-CPU 7508,

18 S-INT Out Interrupt signal ta main CPU. Gives an inter-
rupt via GAHA0D {Z-INT INT slgnal}

_19 ____________________ D 35 xxxxxxxxxxxxxx “Inmm xxxxxxxxxxxxxxxxxx Databuss .......................
| 20 DB 3 In/Qut Databus 3 |
21 N/C - . Not used.
22 ____________________ N m 55555555555555555 evanerees s _ ,,,,,,,,,,,,,,,,,,,,,, ; Nmused ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
23 N/C i - Not used.
24 N/C ' - . Not used.
i 25 N;C ‘ _.Nm useﬂ ]
xxxxxxx 2;5 SWHS o Du:cm vf,;‘;:;lftﬂhmg slgr:ﬂ for RS-232C power supply
27 INHRS Out Controls output veltage during pover satura-
tion time of R5-232C.
| 28 OFF In Powar off. To prEVEr‘It];‘;;h—up bv isolating
output in high impedance.

29 G - Ground

30 TEST ;] Test terminal. Normally kept low level.

31 MN/C - MNat used.

32 AL, Out R5-232C transmit/receive line control
F-26




Pin No. Signal Name [r/ Out Function

33 'INT1 In 5&na| controller 82(251 mtarrupt mgnal

34 |INTS In Interrupt slgnal from option unit

35 |N/C - Mot used.

36 SCK In Data transmit/receive shift clock against

SI0R reglster Prowded from sub- CPU 7508,
37 |INT2 In FIS 232C CO signal mterrupt sngnar
38 RD In Head signal: Synchronized to AND cuf IDH(}
Dutputs data on data bus.
3g AB 1 I Address bus 1
40 |WR In Wnte signal: S?nchromzed ta AND m“ IDHG
Qutputs data on data bus.
41 INTS Out Interrupt signal to sub-CPU 7508
42 |ABOQ In Addre-ss busQ
43 ROY In Readv 5|gnal of sub-CPL)
44 |LED 2 Out Lamp control signai of LED on kevb-::-ard
{lowest of the three)

45 |AB7 I Addrass bus ?

48 LEC 1 Cut Larnp control 5|gnal of LED on kevh-::-ard
{highast n::rf the threej

47 |LEDO Qut Lamp control signal uf LEC on keybuard
{center of the three)

48 IDRG In Main CPU in Mi cycle: Request to output in-
terrupt response vec-
tor on data bus,

49 AB 2 In Address bus 2

5G |CSOC Qut SErlaI ccrntrc-ller 82!351 chip selsct s:gnal

51  BANKO/1 Out Bank select signal

52 MY In Main CPL in machine cycle 1:

Interrupt response vector is raad to main
CPU by AND operation with ICRQ.
53 N/C - Not used.
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Pin No. Signal Name In/Out Fun¢tion
54 N/C o - Not usa;i ?????????????
_____ S—— . A
” DB4 o Da N
7 |AB7 In Ad::ﬁlxlx'ess busE?
________ 5 P Mlnmm ——
59 _52.45 In - 2.45 MHz clock an which ;:merandhaud
rate generator are based.
6 |vc - Clrcult voltage (+5V)
7-28
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7.6 Gate Array GAH40S

Gate array GAH40S, which is controlled by the 6303 slave CPU, in turn controls the

MICrocas-

sette tape drive, LCD controlier, and ROM capsule. It consists of three segments: an address de-

coder, a micracassette tape drive interface, and a P-ROM interfaca. Figs. 7-12 through 7-14 are
functicnal block diagrams of these blocks.

{1} Address decoder block

AB15, 14—}
ASRW, E ——2 Addreas

decodar
ADB7 ~ 0O CJTD

Interrupt
mask

ﬂ Jb FROM
interface
FRCHM FROM
address register data buffar
F 4
'LF
3 b
Command
Countar
resistar MCT
Countar interface
input sampler
|4

CNTRMT

Fig. 7-12 Address decoder block diagram

{2} P-ROM interface block

+8Y | S

¥

GAH405

CMD 0

Databus

PROM 3 1
CS Address Data

-L' PROM 2

C= Address Data

A

Fig. 7-13 P-ROM Interface Block Diagram

729
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{3] Microcassatta tape drive interface block

MCT
i A ™,
c 5 R E
O diwl 8
W s
R CEAC e B THEW E
— 3R~ - Fi
GAHA05 Spesker
] P13
1“;*”' P11 P12
R P10
F21
P20
RDP2 6303
T |
CNTL
w1 AT A
—_ — Sampler [

e LI T

clock signal Counter
5 bit Counter B bit

Fig. 7-14 Microcassette Tape Drive Interface Block Diagram
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GAH40S

1. Location: MAPLE Board, 13E
2. Pin assignments

£

n
o
<
T
(&4

o
"

‘NMNM!!!!!!H”I
Hmnmngu“;
l. "-'-. _1 * "8

* v Y ERDY

Note: Pins 25, 27 are cut.

Table 7-10 GAH40S Pin Assignments

Pin No. Signal Name In/Out Function
1 PRA 12 Out PROM address 12
2 PRA 14 Out PROM address 14
3 PRA 7 Out PROM address 7
4 PRA 13 Out PROM address 13
5 PRA 6 Out PROM address 6
6 PRA 8 Out PROM address 8
7 PRA 11 Out PROM address 11
8 PRA 4 Out PROM address 4
9 PRA 9 Out PROM address 9

10 PRA 5 Out PROM address 5
i PRA 10 Out PROM address 10
12 PRA 3 Out PROM address 3
13 PRA 2 Out PROM address 2
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Fin Na. Signal Nama InfCut Function

4 CSP1 _ Out F‘HDM cr-m':p select,

....... 15 . - e F“HDM —p ]

6 | C SF o S Dut Chip select h

17 | PRO7 | In PROM l::ata 7
....... 13 . ___UUt ..ﬂ;ﬁHDM o ]
________ 19 PRAG o o S u N

20 PHE:EW- In PROM data 6 ]
........... 21 — mPRDMd“ata ;

2 PRD4 | ) In PHDM data 4 B )
— 2 : . 3 N h. o g T —
- 24 ........................... ;HD A ﬁln - dat:E xxxxxx

e s | n -~ datag -

26 - MTDA o Out M?i:;ucassette drive m::;;;r control signal-“;.wm
2? MTDEI Out Microcassette drive ;otur cantrol signal Elm_
“““““ 28 MTDC Out | Microcassette drive motor control signal € |
_ 23 ......... . PO - Grﬂund xxxxx -

3"5 ------ N/C N - -hNut usad h N

31 SWMCT Dut Microcassetie pu‘;;:er switch N
-------- 3 ECNTF{ In Countar mgnalfrnm micrncassett;w

33 FIDMC In Micrﬂcassé;lt; read data ]

s | s | Out | SED1320 VRAM chip select signal, Low lo-
vel when addresses 8000 to BFFF ara speci-
fied.

i - Nm . N

% | CSLC M;Dut : SEDA 32[} internal regis-t;;;lxl.a:t:ignal. Low

level wihen addresses 0024 to 0027 ars spe-
cified.

. 3 }' ABIS Ir Slave CPU address':l:IEE xxxxxxxxxxx |

38 AB14 n Slave CPU address 15

9 | N/C ) — Not use:‘:‘lx: )
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Pin No. Signal Name In/Cut Function

" e - P _
a1 DAO InfOut | Slave CPU address data bus O

,,,,,,, 4 2 DA4 - A

xxxxxx 4 EBA 5 In/Out Slave CPU address data bus 5 N
44 DA G mln,-’Dut -Slave CPLU address data bus}iu “““““““““““ ]
45 DA A1 InfD;:: vvvvvvvvvvvvvv hSIaveL’E;U address data bus 1
46 DAY " in/Out ‘ Sl;vec;h;ddress data bus 7
o - o .SIEUE ST busa -
4B DA 2 i/ Dut Slave CPL) address data bus 2 xxxxxxxxxxxxxxxxxxxxxxxxxxxxx |
" E |n o Enablesl;n;l ——

. 5{] ________ - - ...Nm o S

- 5 1 xxxxxxxxxxxxxxxxxxxxxxxx SJF;_ - O sowrer owen
52 TesT I | Test rerminal Normaliykeotiow. .
b3 I R/W in Read/write signal from slave CPU 6303
54 T SNt | | I r: ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ Interrupt signal fraom SED 1320
55 AS Out Address strabe signal from slave CPU 6303
56 PRD Qut | ANDnutputfranDMC input and SMMC.

Outputs RDMC input to terminal when
SWMC is high.

~~~~~~ 5? w.,.,.w.“m.h . - —
- e | _n ............. - Signa_l ...................................................................................
59 iAGD Owt | interrupt request signal to slave CPU
60 f VC ffffffffffffff 1 ) - Circuit voltage (+5V)
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7.7 A-D Converter uPD7001

The 4PD?0O01 is an 8-bit, C-MOS serial output, analog-to-digital converter which incorperates a
4-channel analog input multiplexer. In this computar, the reference valtage is set to +2.0V, pro-
viding an effective resolution of the upper six hits. Tha L5B corresponds to approximately 0.03V.
It employs a sequential comparison A-D conversion method, and requires a conversion time of
140us.

The computer assigns the analog input channels for battery voltage sensing, temperature sensing,
barcode data input, and external analog signal input. Fig. 7-15 is a functienal block diagram and
Fig. 7-16 outlines the timing ralationships amang the aparating signals.

Voo QL 21 SCK S50 EQC
117 o]
Analog
input Jo—— __l ......
channels +E
Co Y-but shift a
10 Armalog Address latch | 1 reaar
rylti-
2° Pl g_' " CS END
30 p—— TS
Sequennial oL
. CoMmpPariEsn {‘:: SUquﬁ-m'_‘ﬁ
IF:‘E:SIW{B i o conipgller —a L
- )
| B-bit [1; 4,
Apglog
GhD

Was

Fig. 7-15 A-D Converter xPD7001 Block Diagram

Timing chan

{}1
SO/EDC 7 mseY 2nd X 3rd /‘Xf 6th Y 7eh X 1SB8  F

EOC

sl yA Invalid YA

nwalid

[ Do
(v, Do ] ]
5| terminal — ahift registeat}
{Dn, Do

ghift registar — address [atch)

Fig. 7-16 A-D Converter Operation Timing Chart
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#PLFOOM

1. Location: MAPLE Board, 1D

2. Pin Assignments

EOC om—1 3 hd 16 ——o Vop (+5V)
OL g-—amg 2 IS pF—o© vper
Slo—-ad 3 14— ANGHD

SCKo—af 4 12— A3
S0omw—1 & I1Z23—0 A2
C5o-—a & L0 A,
CLoo— 7 10 p—0 An
CLio———— H 9Fb—— Vs

Table 7-11 4P 7001 Pin Assignmants

Pin Nu, Slgnal Name In/Out Functlun
1 End of Ennversmn Open drain - High |mpedan-::e WhI|E CSis Inw returns
{Eﬁ} cutput low when A — [ conversion ends.
2 Data Latch (DL in - Latches the multiplexer address in the shift
register at its falling edge.
3 Serlal Input (S)) In Terminal which provides multiplexer address
i . to be read to the shift register.
The serial input data is read at the rising edge
of the SCK signal.
4 Serial Clock ISCK} In Cuntruls the shift c:-pEratlun of the 9-bit inter-
faca shift reglster
B Chip Sslect {CS} In Cnntrnls ,uF‘D?Dm 5 mternal mndas
When CS is high: A-D conversion mode
When CS is low : Interface mode — DL, Si,
SCK, and S0, etc. have been strobed with CS.
All the terminals are d|sabled while CS is hlgh
7 Clock {Clo) Fur connection of clock oscillation CR
3 Clock {CL1} Fc:r connection af clcuck osmllatmn CR
9 — ss) Externally connsct ta the GND and analugua GND tarmlnals
10~ 13| Analogusinput . Analogue input pin
(Ao ~ Az
14 Analugue {GND} Gmund Rin fr::r analugue input am:l raf&rence mput
15 Reference input | Usead for full scale voltage setting.
(W rEF) 5u;:u:n|1,.r vultage nf ahnut +2.6Y.
16 Pawar supply ch:l Power supply pin {+5‘u":|
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7.8 Serial Controller 82C51

The 82C51 controls sarial data transfers between the R3-232C interface and the option
unit. lts operation modes vary speed of tronsfer, parity, and character length, etc,, modes are con-
trolled by a control word which is written in the B2CE1 by tha main CPL. Data are transferred one
byte at a tima. Tha transmit and recaive clock signals are supplied from tha gate array GAHA40M,
Figure 7-17 is & block ciagram illustrating 82C51 signal flow to and from external connectors.

- - -7 "= " ]
1-byto transmit
[ata bus CIb Data bus < > buffar fwith a XD [RS-2320)
parallel to I TXD Option
buffer sanal convergion P
I fealure| ]
; |
} |
{GAH40DY RESET A Il 5715 )'d
{2.45 MHz) LK === Rgad, write < > Transmit > TXE } Not used
(AB0) C/D —'"""-—LB' contral N control TXC {GAHAOM)
{GAH4OM) '%_ﬁ__ﬁﬁ, cirout I
! |E | T [ 1-bwtw receive ™ I
i _> :::i:r:wahr:u- ﬁ RXD [RS-2320)
. I‘!'I DY E SN ! HKD [0 pﬁun]
DSR ““‘“““‘““Tﬁ' =L - -
jRs-232¢){DTA€ T |
i% w2l pcDEM <:J |
e cantrol it
[ cuntrI;IE - RXC

| e SYNDET/BD (Not used)

Fig. 7-17 82C51 Serial Controller Block Diagram

The signals to the RS5-232C intarfaca are converted to the + 8V (R5-232C) levels between 82C51
and the interface. The Carrier Detect {CD) signal, which is not included in the above block dia-
gram, is connectad to tha interrupt port of GAH40M to interrupt tha main CPL,

The 82CEB1 itself can support both synchronous mode {(BI-SYNC) and asynchronsus made {Start-
Stop system: includes start{stop bits); however, in this CPU, TXE and SYNDET/80 are not con-
nected for 3YNC character control signals.

When an asynchronous system is used, processing an the SYNC character, etc. neads to be sup-
ported by the application software.

The 82CH1 capnot simultanepusly process transmit/receive data to and from the B5-232C inter-
face and option unit. Thus, the GAH40M AUX signal is provided to allow an external contral for
enabling and disabling the R5-232C transmit/receive lines.
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82CH1
1. Location: MAPLE Board, 13E

This is a serial interface, CPU-programmable, USART

duplex communications.
3. Pin Assignmants

o/

Dz comse—mf 1
Daom—af 2
REDo—» 3
GNDO O———e 4
Oaomme—nf S
05 0e— 34 &
O ou—wg 7
07 Ge—aeg B
TECo— = 9
WR 0—3=f 10
£5 o——and 11
C/0 o—-ad 12
RO o—a=d 13
RXROY ct—4 14

20 pe—a0y D1

27 pe—3=c Do

Zb p—=0 Voo

25 pw—o RXC
24— >cDTR

23 b—c RTS

22 be——o DSR

21 pe—0o RESET
20— CLE
19— Tx [0
18— TX EMPTY
17 pe—oCTS

16 p—er SYNOET /B0
15— Tx RO

Table 7-12 82051

Pin Assignmants

chip which can provide full-

Pin No. Signal Name Signal direction Meaning
; - o Databu 52
; — o o huss ............................................................................... .
3 HXD ............... |n ..... HECEWEdata{fmmﬁs_zzzcmmﬁace o
tion| unit}
4 i wGl:'IIZJ' - -Eircuit ground
ffffffffff 5 S o4 In/Cut Data bus 4
: : D5 |m,,:,ut Databuss
- | - DE ,,,,,,,,,,,,,,,,,,,, | ;.”..Dm ....bata o
,,,,,,, 3 - ND? o —
: ) = In},Dut .......... o bus?
10 WA o Transmitterclock ]
I H ........... E - C,:,;;;m(“
12 ________________ e - Cn;;;.ldm;; ...................................................................... i
______ ; : — - P bus}

737
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7-38

Pin No. Signal Name Signal Direction Meaning
14 RX RDY Dut ...................... ThISIEECPU-;I'Dgfam mable USART chlp
which is a serial interface, capable of provid-
ing full-dupliex communications.
......... 1 5 s _ L
- NIC : Moy T
- ﬁ ................... - Clear ;:;end xxxxxx
| 18 N};C - - x..,,,Nm s
P T KD .............................................. D Ut .................... Tra U —]
20 PR R - e MH Zcmck xxxxxxx
_____ 2 1 Rs - — ]
22 OSA In | Dataset ready
| 23 xxxxxxxxxxxxxx — Dm 'é;‘uest - SE;I ..............
VR — Dut Do et e —]
B 25 — . - Hac&i;;;..'..:lmk ,,,,, ——————+—
.......... 2 E UC - - o ;;i,t;ge o —
— Dé xxxxxxxxxx .Data.“{;“
23 e o
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7.9 SED1120 (LCD Driver)

SED1120 is the X driver of the LCD. It convarts serially transmitted data to parallel data in 4-bit
uhits and cutputs drive signals to 64 segments. The internal diagram is shown in Fig. 7-18.
The drive level voltage may vary a¢cording to data received via DINs O ta 3.

LCO DRIVER |§

VLG
LEWEL SHIFT
Lril:
—}1 EX-OR
VL2
)-I LATCH
VLG ¢
Yoo
SHIFT REGISTER
DING
DiN 1
T
LLI
DINZ oy
2
DING — _ o
= VOLTAGE CONTROL
XSCL z
FA
LP —
XECL
E| ENABLE CONTROL
EQ
Fig. 7-18
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SED1120

REV.-A

1. Location: LCD Board, X1 - X8
2. Pin Assignments
3. Pin Assignments

" | (3)

il
UUURYI UL
!

n’:
=

Table 7-13 SED1120 Assignments

Pin No. Signal Name In/Out Function
1 S27 Out LCD drive segment output 27
2 S26 Out LCD drive segment output 26
3 S25 Out LCD drive segment output 25
4 S24 Out LCD drive segment output 24
5 S23 Out LCD drive segment output 23
6 S22 Out LCD drive segment output 22
7 S21 Out LCD drive segment output 21
8 S20 Out LCD drive segment output 20
9 S19 Out LCD drive segment output 19
10 S18 Out LCD drive segment output 18
11 S17 Out LCD drive segment output 17
12 S16 Out LCD drive segment output 16
13 S156 Out LCD drive segment output 15
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Pin No. Signal Name In/Cut Function
- 14 514 Out LCD dri;;;egment autput 1;'“
- 31; xxxxxxxxx Dm ...... L CD O Gumm e
i 15 s1z | D ut LCD drive segme‘.-;-n output 12
1 ? “““ S11 E)ut |L.CD drive segment output 1 1 o
18 st | Out LCC drvirva segment nutpt;cﬂl‘lg
[ 19 .......... 59 e P i PR Dm;m S
” 53 e o _— P y— um;mt A
| 21 s7 | E} ut CLCD dr_ive segmentoutput 7
22 Sﬁm ------ QOut LCD drive ::;Lgment output 5
23 Sh o Qut - LED drive segment ﬂut[:;;t 5
| 24 .............. ” D;: ............ o Seg.r.;;;.t T
2% | 53 Out “ LCD drive segr;;;; Gutpu";.:i -
i 26 52 Dut IHII_CD drlveseémant output2
n 2? o -~ LED R Ompu“
xxxxxxx - ” DUt LCB Trve seamo ﬂm;;}]
_— 2 g ......... T : " umd .............................................
0 D3 n Serial data 3
| 31 e |n Senalda P
[ 32 _________ m S Mserial PR
- DD |n | P
i 34 xsc. | In Transmi;;i?l;; clock signal input termlnal
_35 ________ P TSI R et et
- o ........i:.rame mgnal B
37 532 Out  |LCDdrivesegmentowputdz
38 533 .“‘“Dhut LCD -::Iriw.;“segment cutput 33
B 3 9 .......... - ssa Cut . LCD drw; segment output 34
10 $35 | Ou . LCDdrive sagment output 35
41 836 .......... Dut xxxxxxxxxxxx 1 LCD drive segmerf:;:)utput 38
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Pin No. Signal Nams InfCut Functian
42 537 Out LCD drive segrment output 37
43 ....“538 ........... Qut LCD drive segment output 38 |
.. ,;14 S,é 9 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx D m hhhhhhhhhhhhhhhhhhhhh L chrwe O
45 xxxxxxxxxxxxxxxxx 543 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, D u: hhhhhhh - o5 rea seamom om0
| "46 a4 Out LCD drive segment output 41 _
47 542 Out LCC drive segment c:-utput42 ffffffffffffffffffffffffffffffffff |
B 48 543 ot LCO drwe segment output43 ..........................................
49 S44 L Qut LCD drive segment output 44
50 545 Out LCD drive segment output 45
n ...51 o o o déue Segmemﬂumut46
....... 52 . 54? - P
i fE;S i 543 ““““““““““ 1 v:“::“;: - i LCD drive segment output 48
54 549 Cut LCD drive segment output 49 |
65 580 Cut LCD drive segment output 50
i 551 Dm | LCD;A;E segmentﬂumutm xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx _
- 57 ss2 | Gut .......... LCD drive sagment output 52
58 563 Out LCD drive segrment output 53
- 554 ................................. Dm ........... : ...LCD drwe Eegr..nent Gmpm54 i
60 555 Ot |LCDdrivesegmentoutputss
61 s56 © Ow | LCD drive segment cutput 56
62 55? Dut hhhhhhh LCD drive segment cutput 57 |
...... gg““““““*“‘ SB8 Out LCD drive segment output 58
64 ssa | t)ut LCD drive segmant output 59 ]
65 560 Qut LCO drive se;r:uent u;;;;ut 60 )
66 561  Owt | LCDdrvesegmentowputél
67 562 w'l:]'ut ----------------- LC[ drive segment output 62
EE SF;BM ) Out LCD drive segment output 63
- o ln ..... |_ CD - vﬂ_l_t_;;;_ ......... e 4
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Pin No. | Signal Name In/Qut Function
_?DULE . |N L{:D dwe W“a;; e e eeeeeeeee .
?1___ ULS _In_ ........... LCD vt T—
. ?2 E __________________ |n Gmu;;ﬂ ........................... i
| ?3 UDD ___ln ..;.E;J;[Lﬂgm o m"age Eupplw .....
?4 TEST ............. - . -
n ?5 T ........... |n _ EnabIe_.l.r.‘.l.;;;__t;;.rresp;r.‘;a_l_';.g - Ch,p Salem}
—— KECLT ...................... RO Signm i
. ?? _?1 ............................................... | n LCEEWE Segmemﬂmpm 31
- }-3 .................... 5 30 ,,,,,,,,,,, R LCD _— Sﬂgn;,;nt o 30 ........................
..... 79 I529 In LCD drw;s;;ment output 29
_BD ....... 528 In LCD drive segment outpug ...........................................
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7.10 SED1130

SED1130 is a Y-driver of the LED display. 1t converts transferred data from serial to parallel, and
provides drive signals for the 64 horizontal lines.

¥ driver

—a)
3

Mot used,

BUFFER LCO DRIVER 64 Bit b
VLB

LEVEL SHIFT &4 Bit
Wl

EX-OR 64 Bit
VL3

LATCH &4 Bit
VA2

wR1

SHIFT REGISTER
WL2

— — N

&4 Bit
WL

VLG

VDD

VOLTAGE CONTROL

INPUT

DIN RUFFER

FR

LF

¥ECL
srU

YOS5

Fig. 7-19




ML ¥.7rm

On Y drive lines, data transferred in serial is included in the shift register bit by bit eccording to
YSCL signals ishift clock). Then, Y drive signals corresponding to these data are output. Data
transfer timing is shown in Fig. 7-20.

Approx, 285 ysec,
T &

YscL ‘_'i'l‘lf_ _L
DIN X oo X o X p2 X D3 X:;DEBXDE‘I- X oo

- M
| M9

L
1)

FR e

16.64 mase. (280 yzec, x 64)

Fig. 7-20

When a YSCL signal is output, DIN is included in the internai shift ragister, an LP signal latches
the content of the shift register, and the latched data is output on the Y drive line.
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SED1130
1. Location: MAPLE Board, Y1
2. Pin Assignments

THHHTHTH

'

T

HHHHT

A A R AARERRAR R RS D

Table 7-14 SED1130 Pin Assignments

REV.-A

Pin No. Signal Name In/Out ‘ Function
1 COM 31 Out LCD drive common output 31
2 COM 30 Out LCD drive common output 30
2 COM 29 Out LCD drive common output 29
4 COM 28 Out LCD drive common output 28
5 COM 27 Out LCD drive common output 27
6 COM 26 Out LCD drive common output 26
7 COM 25 Out LCD drive common output 25
8 COM 24 Out LCD drive common output 24
9 COM 23 Out LCD drive common output 23
10 COM 22 Out LCD drive common output 22
11 COM 21 Out LCD drive common output 21
12 COM 20 Out LCD drive common output 20
13 COM 19 Out LCD drive common output 19
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Pin Nao. Signal Name In/Out Functicn
14 COM 18 Dut xxxxxxxxxxxxxxxxxxx LCDdrwecummun output 18
15 CDI'\;'I :I'? N Dut ‘‘‘‘‘ L ég;rlve common output 17
........ 16 COM16 Out LCC drive common altput 15‘.
- p— - P cnmmo;;::;:tw;g ............................................ _
18 CDM ” "> LCBW‘;':;UB e
-------- 19 CoOM 13 i Qut LCD drive common output 13 )
0 | CDI‘J?? LLLLLLLLLLLLL ) Out LCD drive common output 12 |
...... 21 COM 1 Out LCD d-r:\;;;;;mon ;:nput T
22 COM 10 Dljtﬂﬂ t[;’l;:.:lr:ve;ommo;'n output 10 |
23 CGI;"Iwgv 1 But LCD drive common output
2 | COME o | LCC drive commoan output 8 fffffff
25 COM 7 Out LCO drive commaon -::rutpuvtm? |
_ 26 CDM 6 | Out LEE'; drive CDFI:I:IWI';‘IHK;':DUIPUI 14
. ,2,? ,,,,,,,,,,,,,,,,,,,,, C DM5 _________________________________ o LCD o
28 xxxxxxxxxxxxxxxxxxx (; EJM 4 Out LCC drive commaon output 4 o
" CDM A Dm LCDdrwemmmﬂnm:mpm ;
0 | C DME “““““““““““ i Out IHII_ICD drive common output 2 |
31 xxxxxxxxxxxxxxxxxxxxxxx CE)I;ﬂw;M“ Out LCC driva CamImoan nutput 1
32 COM O Dut “LCD drive commaon outﬂut DH
33 COM 32 Qut LCDdrmemmmﬂnoutput a2 |
34 CDM 33 Dut hhhhhhhhhhh ) LCD drwe common output 33
35 COM 34 mDut LCD drive caomman uutput34
36 COM 35 Qut LCD drive commﬂnautputGE
L 3 ? ........................... CDMBE .............. Dm xxxxxx L CDdrw‘;mmmﬂn S
P C DMS? .......... " ..LCD PSS |
fffff 3968?&;3“8””& Out LCD drwe COMMmon nutput 38
40 COM 39 Dut "LCD drive commaon output 39“ ]
” FPUPRI B Dm LCD PR
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Fin No. | Signal Name In/Out Function
42 comar | Out LCD drive c;mmon output 41
43 CcOMa2 Out LCD drive common output 42
” C.DM P Dm ...... py—— mmmmﬂmput43 ................................. —
_45 .................... o :Dm - drwemmmﬂn —
46 comas | Out | LCD drive common output 45
47 CD;AE ot [CD drive cummnnmclnutput 46 |
_43 ......... CDM4? S - drwemmmunuumm P i
| a9 | COM 48  out LCD drive common outout 48 |
50 |  comas Out LCD drive comman output 49
B 5 1 CUM ED ....... ow | LCD drive mmmﬂn out;:; 50 |
52 com b1 DUT LCD drivengnmmnn outputg; ------------------- ]
| 53 ................. p— C.',UT LCDdrwemmm oo
i 54 COM 53 ) Qut ' LC[v‘:;ﬁrhive cammon output53
55 COM 54 QOut LCD drive common m:t‘;ut 54
56 | CoMSS Out LCD drive common output 55 *
_5? ------- CDMEE Out LCD”:‘:xlx:ifve common output 56
53 -y 5? xxxxxxxxx Dm LCDdrwe —— GUTF;::S ——
59 | comss o LCD drive common output 58
60 comse Dut .........  LCD drive cnr;;;n ﬂutputEB ..........
| 51 ..................... CE_]M ” Dm LCdeemmmm cvomeg T
__62 ........ COM51 ........... - Lé.a;riue C_;mmﬂn mtpmm
63 CDM;E ............. Dut ............. L CD drive common Gutput 62
64 COMB3 Out | LCDdrivecommonoutput63
— - Dm ; _ T - e |
B, EE , P In ........................... LCDdWE —
E? .............................. U |_4 ..................... - LCD drwe_;_mmé;
- VLE ............ In .................. T m"ag; _________________________________
_59 ....................... - |n . Lcndwemltaga
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Pin No. Signal Name In/Qut Function

70 YR2 In LCD drive voltage

1 VL2 In LCD drive voltage

72 VL1 ; In ' LCD drive voltage

73 VLG L In Ground

74 voD In +5V {Logic circuit voltage supply)

756 YSPU In Low impedance drive input — Normally high.
When low, the externally connected resistor
parallels the internal impedance, lowering the
total impedance through which the line can
be driven at the divided LCD voltages (VL1 -
Al

75 YGIN In Serial data input

77 ¥SCL In Transmission ciock input

78 YDIS In Display centrol input

79 FR In Frame signal

80 LF In Latch pulse
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7.11 LCD/V-RAM Controlier SED1320

Tha gate array is the LCD drivar cantraller which displays the LCO panel using a 6kB external V-
RAM. It also provides the interface between the main and siave CPUs and the character genera-
tion capability for LCD display. Fig 7-21 is a functional block diagram of SED1320.

aou — External
: S— I clock signal
{GAH40D) circuit to 63'[}??

F'DD~'.-"< ___> PSR :>ADD“?

] E— _I—)f-_—_‘k . -
FAQ —| >0 PDOR D) /L_; ;
P —{ ooy
FRD %

:DW' _l
PDIR Address
: latch '1—:— AS
csR < I | Decoder :..;_ £
WA I x : I
[
U h !
o /J | AB ~ A12
XY ||cox (¢
t ' |
DMA %‘L”M v elock| | | Charactsr |
hpoe | ganarator |
fiommanql;j signa | !
|_ r V| i
Display
mode ]— E—
control
Y v \} v
LAD ~ 12 FR.LP LWE LCDdata Data ———— ¥
XSCL XDO -~ 3 DO .. 7 Address | CSEY1 - 3
YSCL Address
XECL
YEPU

Fig. 7-21 SED1320 Gate Array Functional Block Diagram
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7.11.1 LCD/V-RAM Control

This gate array incorporates registers for controlling the screen pointer, etc. as well as a 1/2 clock
frequency divider which generates the LCD clock signal from the 4.9 MHz input clock signal. The
screen control is accomplished by a procedure in which the slave CPU 8303 sends commands/
data to SED1320; the SED1320 responds with one-byte return codes.

V-RAM read/write is accomplished by the slave CPU. Data transfer to the LCD drivers is made vig
the DMA controller incorporated in the SED1320.

Displayed text character fonts are generated by the incorporated charactaer generatar. The used
character set is determined by the DIP SW4 setting which any one of the international character
sets. The switch is raad at initialization.

7.11.2 Communications Between Main And Slave CPUs

When the main CPU sends a command or data to the PDIR ragister, the SINT signal interrupts the
slave CPU via the gate array GAH40S {INTR signat. The slave CPU reads the command/data by
setting the interrupt mask register in GAH40S. When data is transferred from the slave to the
main CPU, the slave CPU deposits the data to the PDOR register which is read by an 1/0 read from
the main CPU. In either direction of transfer, a handshake can be established betwesn the two
CPUs in which the CPUs can examine the state of the port data register POIR/PDOR through a
port status change or register (PSR} and contro! status register (CSR).
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SED1320

REV.-A

1. Location: MAPLE Board, 7C
2. Pin Assignments

EP

it
e
Rttt
r—
A ———
S
S
e
R
————
Cm—
e~
e ———

G

> 216710 || 20
@5 SEDI320

nnnnnnnaneT

Table 7-15 SED1120 Pin Assignments

Pin No. Signal Name In/Out Function
1 RS In System reset signal: provided from GAH40D;
initializes internal
registers.
2 SINT Out System interrupt request: causes an inter-
rupt to slave CPU 6303 via GAH40S.
SINT becomes low when command is
set in PDIR register by main CPU.
SINT becomes high when the slave
CPU reads CSR register.
3 SCS In System chip select and V-RAM select signal
4 SCS1 In System chip select: Register select signal in
SED1320.
5 SE In System enable: Pulse at 1.63 usec interval
6 SAS In System address strobe: Latches low-order
address at power
fall.
7 R/W In System read/write signal
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Pin Ng. Signal Name In/Out Funetmn

3 SADO In/Qut Svstem I:sleve CPLI 5303} address data bus O:
Data is input/output synchronizing to SE sig-
nals.

9 SAD In/Out System (slave CPU 6303} address dete bue 1
Data is input/output synchronizing to SE sig-
nals. Pins 10-14 missing

15 SAD 7 in/Out | Systern {slave CPU B303) address date bus ?
Data iIsinput/output synchranizing to SE sig-
nels

16 SA8 Iy} | Syetem (stave CPU 6303} address dete bus 8:
Data is input/output synchronizing to SE sig-
nels

17 s5A9 In System [slave CPU 6303) address data bus 9:

. Data is inpuifoutput synchronizing to SE sig-
. nals,

18 SA10 In System {slave CPU 6303) address dete bus 10
Data is input/output synchronizing to SE sig-
nals.

19 s4 11 tn System (slave CPU 6303} address databus 11:
Data is input/output synchrenizing to SE sig-
nals.

20 SA12 Iyl System (slave CPU 6303} address data bus 12;
Data is input/output synchronizing to SE sig-
nels

21 MN/C - Mot used

22 FCS In F‘ert ehlp seleet Frewded from GAH4DH

23 FWR In Port write :wrlte port data O ta 7}

" Provided from GAH40M.

24 PR D In Port read {read port data 0 to ?:l
Provided from GAH40M.

25 PAD In Port address O {address O of main CF'UJ
Seleets pert register.

26 FD O In/Qut Fort dete {data bus ef main CF‘U: D

27 FD 1 /Ot Fort data (data bus of main CPU} 1

28 I PD 2 [n/ Qut Port data {data bus of main CPU) 2




REV.-A

38 LD 4 infOut Local data (for "u" FIAM} ]
__3_5 _IEE __Inmm .............. LDL:;I...d ata.;[.;;rxv HAM} 5 N L
Tao T e | iwomt | Lacal date ffor V-RAMI6 -
________ 4_1_ LD?_ Egm Lﬁadata {fDrV-HAMJ? S
42 _LAD ...... I DUt __________ S _.Lmal address ﬁmVHAM}O e e |
43 S I |_ A1 ........................ D;“_ ._.Lﬂca;dress v RA_M} 1 ]
_____ ; ;_ LA: _Um L; address HD,.EAM} 2 -

45 - LAE ________________ e Dm ......... S Lﬂcaladdress :fm V HAM.}.._:; ............................... —
4.5_ LA4 e E_);t_ ................... L;;;,;;ﬁress {fm U RAM] 4 -]
__4? :&5 ................................. G Ut ................. 4o Lﬂcal e ”ﬂrv i 5 S
- 43 B LA E ........ SRS D m_ - LDEE| E{EESE o HAM]_ ................................ —
g LA?_ ........... Et .l.:;:;;ddmss {fm.;r_F;;M] ? N —
__50 .............. _LAB ________________ Dm ] Lma] Eddmss Hﬂrv A Bw S ]
) 51 o LAB o Dut ..... Lm;;I. address {for V- HAh?
__52 ........ Lf;i?} _Dut .“l-.;;;address {fﬂrV_HAM} 1D S _
""" s | Ticser | Out | Loclchipselect 1 (V-RAM no

B

in No.

Signal Narma

In/Qut

In!Dut

Im"Uut

Inf/Qut

in,."Dut

F‘ﬂl"t data {data bus n::-f main CPU} E

Lcu:al data {fur V-HAMJ 2

Functmn

F:::rt data {data bus n::-f main CPU] 3

Port data {data hus uf miain CPU}

Pn::rt data {data hus nf main CPU] 5

Pnrt data :data bus uf mam CFU} '.I

anal data {fﬂr ‘u' RAN‘I] D

Lm:al data {fc-r‘u" FIAM} 1

Lm:al data [for "u’ RAN‘I} 3

LGCE| chlp select 3 {‘u’ RAM BC}

anal chlp select 2 W HAM 1DC]|

Mot used.
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Pin No. Signal Name In/Out Function

57 N/C - Nﬂt used.

58 LWE Out Local read/write signal: Haadfwrlte sighals
for V-RAM.

Ln::w level gives wnte signal.

59 YSPU Qut ‘r‘ speed up signal: LP signal with timing
shifted by a half cycle. Qutput at an
interval of approx. 280 psec. Has an
nn-tlme of approx. ‘ICI,u

60 YDO G Out Y data Y line data for LCD display

61 YSCL Out ¥ shift clock: Shifts Y data to falling edge of

clock to be shifted. Dutput at an inter-
val nf approx. 280 usac,

§2 YIS Out Y display: Displayed on LCD when HIGH.

63 FR Out Frame signal: Connacted to XY driver.

64 LP Out Latch pulse signal: Connected to XY drwer
Latches data at fatling edge. Qutpurt at
an interval of approx. 280 usec.

65 XSCL Out x shlft clock: Shifts X data

66 xXDO Out X data 0 X |II'IE data for LCD dlsplav,

67 XD Out X data 1. X Ime data fnr LCD dlsplav,

68 XD 2 Qut X data 2. X line data fcrr LCD display.

69 X3 Qut X data 3: X line data for LCD display.

Fie XECL Qut X enabie clock. Output 8 pulses at an inter-

ual of approx. 280 usec.

71 VG - Circuit vcltage (+5V)

72 MN/C - Mot used.

73 LQsC In Local clock (4.8 MHz)

74 N/C - : Not usad.

75 G - Circuit ground
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Pin No. Signal Name In/Out Function
76 LCKO Qut Local cleck Q: External clock for slave CPU
6303. 2.45 MHz obtained by dividing
LOSC inte two frequencies.
77 G - Circuitground
L ?B : G . R
_______ ?9 NIC - A
i, 80 N!C _ INmus&d
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7.12 DRAM uPD4265

This DRAM is a 64K x 1 bit quasi-CMOS chip, which reduces power consumption. it is used
only at the output section. It can be refreshed in two modes: an automatic, self refresh, which
uses the RF signal at pin 1; and a hidden refresh, which uses the CAS signal at pin 15. While
power is off, the sub-CPU 7508 provides three modes for saving reducing power consumption.
Those modes are automatically selected depending on sensed ambient temperature.

Figs. 7-22 and 7-23 respectively show the Timing relationships among major control signals in
the read and write cycles.

(Read cycle)

TN /N
\ / AN
Address X _row X X coumn X X row X

WE

|

O
X
w

DO <Valid read data >—-~—-—-—-

Fig. 7-22 DRAM Read Cycle Operation Timing

(Write cycle}

N\ / L
Address X _row X X “comn X X_row X

|

o
1=
[4)]

Di X Valid read data X

OPEN

Fig. 7-23 DRAM Write Cycle Operation Timing

7-57




AUTOMATIC PULSE REFRESH CYCLE

== VIH
Vi

ViH

_/

RFSH Vit

N7/ S NS ///4

SELF REFRESH CYCLE (O°'C TO 70°C)

=+ VIH
RAS Vi

== VIt
RFSH ViL

_/
N\

NXXXXXXXY N\ .

ViH

CAS Vi

= VH
WE Vi

SELF REFRESH CYCLE (O'C TO 45°C)

== Vin
RAS ViL

=== VIH
RFSH ViL

== Vir
Vi

o= VIH
WE ViL

_/
TN\

SELF REFRESH CYCLE (0°C TO 26°C)

= VIH
RAS ViL

=== VIH
Vi

RFSH

_/
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HIDDEN AUTOMATIC PULSE REFRESH CYCLE

e VIH

RAS Vi _\..__.,__/ \
CAS ViH / \ /

Vi

ADDRESSES V" XowxcoLX

ViH

ViL N\, % \ %

ATV OH
DOUTVOL Valid data output >—

RFSH

Fig. 7-28

HIDDEN REFRESH

Soe VIH

ViH
ViL \ /
TEREEEses VIH
roomesses ;XXX o Y e XXX KKK XXX KKK X XK KRKKKK
o= VH
we Y AXXXX XXX XXX
== VIH
=ATTVOH Z
DOUTVOL \ >'—

Fig. 7-29

CAS
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uPDA4265

1. Location: MAPLE Board, 4D - 7D And 4E-7E
MAP-RF, 10A-17A And 10B-17B

2. Pin Assignments

./

RF o3 1 16 =——0 Vss
Dl o 2 15 gy CAS

Wow—md 3 14 —=0 Dout
RAS O0-—ar¢ 4 13 pen— AB
A Ovmnized  § 12 ety A3
Az o—d B 11 feern A4
Al o———d 7 10 p&——o0 AS
Vop o——3d B 9 =0 A7

Table 7-16 4PD4265 Pin Assignments

REV.-A

Pin No. Signal Name In/Out Function
1 RF In Refresh
2 DI In Data IN
3 W In Write enable
4 RAS In ROW address strobe
56,7 AO~ A2 In Address
8 VDD In +BV (circuit voltage)
9~ 13 A3 ~ A7 In Address
14 DO Out Data out
15 CAS In Column Address strobe
16 VSS in Ground
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713 V-RAM 6117

The 6117 is a 2048 x 8 bit C-MOS static RAM. This computer has three 6117 RAMs, totalling a
6KB capacity, which are used mainly as LCD memory. All the V-RAMs are backed up by the bat-
tery and can hold stored data if power is turned off. The RAMs are accessed via the slave CPU

6303. A functional block diagram of V-RAM circuitry is illustrated in Fig. 7-30.
Fig. 7-30 is a functional block diagram of 6117.

[ & Vo

[———0 GND

N

ey
L

a1 w
A2
A3 {
A4 ! Row Mernory Matrix
A5 : Decoder 128 128
A
A7 omm-m——w?
S |
/01 © -
] ._Zf Column ;G
I
: : Igptm Cplumn Decoder
ata
: II Contral
! : e
10z o ! "b‘i,-
A7 As A A0
CE2
CE1 &

Fig. 7-30 6117 V-RAM Block Diagram
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6117PE

1. Location: MAPLE Board, 9C, 10C, 11C

2. Pin Assignments

1/01 ow—3n
1/0 2 Oow—om
1/0 23 Owe—w
GND o——

AT o—=
A O0—a
A5 O3
A4 O—-
A3 Omm——3m
A2z o—3m
Al O—m
AD O——3m

L B N U Ty B % oY Ry

24
23
22
21
20
19
18
17
16
15
14
13

f—— V e
e———0 AR

o =———C A9

o=———3 WE

e——o0 CE 2
g0 A 10
e——0C CE 1
e300 [ /08
oz [ /O 7
pie——300 [ /06
=——2 1 /0 5

pe—=0 1/04

Table 7-17 6117PE Pin Assignments

REV.-A

Pin No. Signal Name In/Out Function
1 AB7 In Address 7
2 |AB6 In Address 6
3 |ABbS In Address 5
4 |AB4 In Address 4
5 |AB3 In Address 3
6 |AB2 In Address 2
7 |AB1 In Address 1
8 |ABO In Address O
9 |DO In/Out Data O

10 D1 In/Out Data 1
11 D2 In/Out Data 2
12 N/C - Not used.
13 D3 In/Out Data 3
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Pin Ng. Signal Name In/Qut Fun¢tion
14 | D -‘-1w fffff h In/Out Data 4 o
[ . 15 [;5 o T D e
6 | D6 In,-;a;;t DataE
- D? ...... |n p ....l_:;ata e
| 13 CEW-] ................. - _..Ehjp Enat;i;}
) 9 | AB10 In Addm;s wo
_”“.20 CE?Z In Chlp enable 2 -
21 WE In Low level: -'-;';frite ----------
High level: Read
1_]_2 ....... AE ; S Addre;;;
o e ;n A:l;jmss g
| 24| ch ........................... - - m_r.;ge PPV S




7.14 OtherICs

— The circuit diagrams of the ether ICs used in this computer are shown in the fallowing:

75188

s
%E%
i

fPin 1: Voo, 7 : GNDY)

4033BF

4011UBP

N ——.|

=777

L

= 5

(Pin 7: Vss, 14: Voo)
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40H386

ia 18 iy 2y 24 28 GND

Y=A®B=AB+AB
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EPSON CORPORATION
BUSINESS & INDUSTRIAL INSTRUMENT DIVISION

EPSON OVERSEAS MARKETING LOCATIONS

EPSON AMERICA, INC.
3415 Kashiwa Street
Torrance, CA 90505 USA.
Phone: {2131 639-8140
Telex: 182412

EPSON UK LTD.

Dorland House

388 High Road

Wermnbley, Middlesex, HAS 6UH, LK,
Phone: {01) 902-8892

Telex: 8814168

EPSON DEUTSCHLAND GmbH
Am Seestarn 24

4000 Dasseldorf 11

F R. Germany

Phone: (0211} 5952-0

Telex: 8584786

EPSON ELECTRONICS (SINGAPORE} PTE., LTD.
No. 1 Maritime Square, # Q2-19

World Trade Centre

Singapore 0409

Phone: 278607142

Telex: 39536

EPSON ELECTRONICS TRADING LTD.

Room 411, Tsimshatsui Centre

East Wing 66, Mody Road

Tsimshatsui, Kowloon, Hong Kong

Phone: 3-694343/4
3-7213426/7
3-7214331/3

Telex: 34714

EPSON ELECTRONICS TRADING LTD.
TAIWAN BRANCH
1-8BF K.¥Y. Wealthy Bldg., 206 Nanking
E. Road, Sec. 2, Taipei, Taiwan. RO.C.
Phone: 536-43392

536-3567
Telex: 24444

EPSON FRANCE S. A.
114, Rue Marius Aufan
92300 Levallois-Perret
France

Phone: (1) 768-77-00
Telex: 614169

EPSON AUSTRALIA PTY, LTD.
WUnit 3. 17 Roedborough Road
Frenchs Forest, Sydne, NSW. 2086
Australia

Phone: (02) 452-5222

Telex; 760562
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