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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.
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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.
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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,
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3.1.4 Qutline of Microcassetts Mechanism
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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.
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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.
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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,
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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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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
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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.
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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
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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.
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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 —
342
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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
VBl o, TR
| | L 2scims
| 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
152075K, W. ol — B
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 :
T ?“"Mt_ 2 2T -]
£3:1-1 o= TR e B
AL EE) Kt 3 v A SqTs
s O BT B . BL 2
JLEMELIY JRV‘ =
AP
abe O L Rl e ? S FB#&
481 O S d h
‘{._'ﬁ_ﬁﬁ I q‘a'.v_. . .
ABR? e Tt E.I R
LD :3555(\.- 5
AR o an
MO s :
Larser .
LEL et AT -
RO G- S ® 6 5
ﬁ O Al.l‘. [13
JLiEEY S ]—fjﬁd Bdun
TR O T A o ag. =
) W =11
M am mr £

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 —
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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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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
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£.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|
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2 14| oRGI—
MOIE s 15 ce
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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.
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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
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{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 -

372




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
3-21




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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