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TERMS AND CONDITIONS OF SALE AND LICENSE OF TANDY COMPUTER EQUIPMENT AND
SOFTWARE PURCHASED FROM RADIO SHACK COMPANY-OWNED COMPUTER CENTERS, RETAIL
STORES AND RADIO SHACK FRANCHISEES OR DEALERS AT THEIR AUTHORIZED LOCATIONS

LIMITED WARRANTY
CUSTOMER OBLGATIONS

STOMER assumes full responsibility that this computer hardware R:rdmsed (the "Equipment”), and any
copies of software included with the Eampmom or licensed segaratee' (the “'Software’’) meets the specifications,
cﬂw:l , capabilities, versatility, and other requirements of

B. CUSTOMER assumes full responsibility for the condition and effectiveness of the operating environment in which
the Equipment and Software are to- function, and for its installation.
LIMITED WARRANTIES AND CONDITIONS OF SALE
A. For a period of ninety (90) calendar days from the date of the Radio Shack sales document received upon
purchase of the Equ mem RADIO SHACK warrants to the original CUSTOMER that the Equipment and the
medium upon which oftware is stored is free from manufacturing defects. This warrsaty is only lppucl
rchases of ndyEqumm by the original customer from Radlo Shack company-owned
:uﬂ retall stores, and Radio Shack hmhmu and dealers at their authorized locations. The warras
void if the Equipment's case or cabinet has been opened, or if the Equipment or Software has been subject
improper or abnormal use. If a manufacturing defect is discovered during the statad warranty period, the defsctlve
Equipment must be returned to a Radio Shack Computer Center, a Radio Shack retail store, a participating Radio
Shack franchisee or & participati squadlo Shack dealer for repalr along with a copy of the sales document or
lease agreement. The onqmal CUSTOMER'S sole and exclusive remedy in the event of a defect is limited to the
correction of the defect by repair, replacement, or refund of the purchase price, at RADIQ SHACK'S election and
sole expense. RADIO SHACK has no obligation to replace or repair expendabie items.
B. RADIO SHACK makes no warranty as to the design, capability, ca 0 suitability for use of the Software,
Rrovlded in this paragraph. Software is licensed on an “'AS 15" basis, without warranty. The ongmal
OME exclusive remedy, in the event of a Software manufacturing defect, is its repair or replacement
wnhln :m%(so) calendar days of the date of the Radio Shack sales document 'received upon license of the
d to a Radio Shack Computer Center, a Radio Shack retail store,
a participating Radio Shack franchlsee or Radlo Shack dealer along with the sales document
C. Except as provided herein no h:&ng}omeo a%em franchisee, dealer or other person is authorized to give any

warrantles of g'v‘y nature on bel
D. EXCEPT HEREIN, HACK HAI(ES NO EXPRESS WARRANTIES, AND ANY IMPLIED
HMIITY OF M:HMT lfY OR leE&s FOR A PARTICULAR PURPOSE IS LIMITED N ITS DURATION
TO THE DURATION OF THE WRITTEN LIMITED WARRANTIES SET FORTH HEREIN.
E. Some states do not allow limitations on how fong an impiied warranty lasts, so the above limitation(s) may not

apply to CUSTOME
LIHITAHON OF UABILITY
EXGEPT AS PROVIDED HEREIN, AADIO SHACK SHALL HAVE No LIABILITY OR RESPONSIBILITY 'ro CUSTOMER
on AHY OTHE PERSON OR ENTITY WITH RESPECT TO ANY LIABILITY, L0SS OR DAMAGE CAUSED OR

E CAUSED DIRECTLY OR INDIRECTLY BY “EOUIPHEOIT" OR "SOFWIME" SOLD, LEASED,
Ll{:EIISED Oﬂ FUIIIIISHED BY RADI0 SHACK, INCLUDING, IUT NOT LIMITED TO, ANY INTERRUPTION OF
ERVICE, LOSS OF BUSINESS OR AlmclPATORY PROFITS ﬂUEImAI. DA‘MGES HIIJLTMG HIOI
THE USE OR OPERATION OF THE “EQUIPMENT” OR "SOF'WMHE
LIABLE FOR LOSS OF PROFITS OR AIIY IND!RECT SPECIAL, OR GDHSEQUEN‘IIAI. DAIIAGES ARISINB 0I.IT OF
ANYIREACHDFTH MANNER ARISING OUT OF OR C NECTED WITH THE SALE,
LEASE, 0 c TED USE OF THE “EnUlPMElIT" OR “SOFWMR
HOTVIﬁ'HS'I‘MDflla THE ABOVE LIMITATIONS MID WARRANTIES, RADIO SHACK'S LIAIILlTY HEREUNDER Fon
DAMAGES INCURRED BY CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAID BY CUSTOMER
THE PARTICULAR “E IIUIPMENT" OR "SOFTWARE” INVOLVED.
B. RAD|0 SHACK shall not be liable for any damages caused by delay in delivering or furnishing Equipment and/or

C. No action arising out 01 clalmed breach of this Warranty or transactions under this Warranty may be ht
more than two ?2 r the cause of action has accrued or more than four (4) years after the date of
Radio Shack sales cumsnt for the Equipment or Software, whichever first occurs.

D. Some states do not ailow the limitation or exclusion of incidental or consequential damages, so the above
Ilmltatlon(s) or excluslon(s) may not apply to CUSTOMER.

. SOFTWARE LI

RADIO SHACK %rams 10 CUSTOMER a non-exclusive, paid-up license to use the TANDY Software on one computer,

subject to the following provisions:

A.  Except as otherwise provided in this Software License, applicable m)ynoht laws shall apply to the Software

B. Titie to the medium on which the Software is recorded (cassette and/or digkstte) or stored (ROM) is transferred to
CUSTOMER, but not title to the Software.

G. CUSTOMER may use Software on a muftiuser or network system only if either, the Software is expressly labeled
to be for use on a multiuser or network system, or one copy of this software is purchased for each node or
terminal on which Software is to be used simultaneously.

D. CUSTOMER shali not use, make, manufacture, or reproduce copies of Software except for use on ons computer
and as |s spacifically provndod in this Software License. Customer is expressly prohibited from disassembling the

S
E. CUSTOMER is permitted to make additional copies of the Software only for backup or archival purposes or if
additional copies are required in the operation of one computer with the Software, but only to the extent the
Software allows a backup copy to be made. However, for TRSDOS Software, CUSTOMER is permitted to make a
limited number of additional copies for CUSTOMER'S own use.
F. CUSTOMER may reselt or distribute unmodified copies of the Software provided CUSTOMER has purchased one
Y aftware for each one sold or distributed. The provisions of this Software License shall aiso be
?p uble to tmrd parties receiving copies of the Software from CUSTOMER.
G. Al copyright notices shall be retained on ail copies of the Software.
APPucAIILI'I'Y OF WARRANTY
A. The terms and conditions of this Warranty are applicable as between RADIO SHACK and CUSTOMER to either a
sale of the Equipment and/or Software License to CUSTOMER or to a transaction whereby Radio Shack sells or
conveys such Equipment to a third party for lsase to CUSTOMER
B. The limitations of liabili u‘![y and Warranty provigions hersin shail inure 1o the benefit of RADIO SHACK the author,
owner and or licensor of the Software and any manufacturer of the Equipment sold by Radio Shat
STATE LAW RIGHTS
The warranties granted herein give the original CUSTOMER specific legal rights, and the original CUSTOMER may
have other rights which vary from state to state. 8/85
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INTRODUCTION

Tandy 200 portable computer is an enhanced version of the Radio Shack Model
100 Portable Computer. The Tandy 200 is software compatible with the Model
100 in BASIC so thal both system users can take advantage of the large
number of programs available.

Dne important diffarence between the Model 100 and Tandy 200 is the size of
the LCD screen. The Tandy 200's LCD screen is double the size of the Model
100°s. That is, the Model 100's display capability is 40 <8 characters while the
Tandy 200 has a display capability of 40« 16 characters.

The Tandy 200 has the following applications programs in the standard ROMs:
BASIC, TEXT, ADDRSS, SCHEDL, TELCOM, MSPLAN, and ALARM.

External View

1 Keyboard. Can be used like the standard typewriter. However, the Tandy
200 does have a few special keys. (See Appendix B of this manual for more
details.)

2 LCD Unit. The Tandy 200 display has sixtean lines that allows 40
characters on each line.

3 POWER Switch. Push this swilch to turn the power ON or OFF. To
conserve the batteries, the Tandy 200 automatically turns the power off if
you do nol use it for 10 minutes.

. 4 Low Battery indicator. Before the Tandy 200's operational batteries

become exhausted, this indicator will illuminate.

5 Display Adjustment Dial. This control adjusts the contrast of the LCD
display relative to the viewing angle.

6 External Power Adapter Connector. Connect the appropriate end of
Radio Shack's AC Power Supply (Catalog Number 26-3804, oplional/exira)
io this connector, Connect the other end of the power supply to a standard
AC wall outlet or approved power strip.



Figura 2. Rear View
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DIR/ACP Selector. This selector allows you to select either a direct or
arnistic coipler cornactinn. IF you are communicating with anothar
computer over the phone lines via the bullt-in, direct-connect modem, set
this switch to the DIR position. If you are using the optional’extra Model 100
Acoustic Coupler (26-3805), set this selecior to the ACP position.

RESET Switch. If the Tandy 200 "locks up” (i.e., the display “reezes” and
all kays seam to be inoperativa), press this button to return 1o the Main

Menu (start-up). It is nol likely that the Tandy 200 will lock-up when you are
using the built-in applications programs, however, it may occur with
customized programs.

RS-232C Connector. Attach a DB-25 cable (such as Radic Shack Catalog
Number 26-1408) o this connector when you need to recehre or transmit
garial information, When communicating directly with another Radio Shack
computer, a Null MODEM Adapter (26-1496) is raquired. An B" Cable
Extender (26-1497) may also be reguired.

SYSTEM BUS Connector. Connect this connector to the Disk/Video
Interface (26-3806), using the systern bus cable.

PRINTER Connector. For hard-copy printouts of information, attach any
Habu::lo Shack parallel printer to this conneclor, using an optional/extra printer
cabie,

Direct-Connect MODEM (PHOMNE) Connector. When communicating with
another computer via the Tandy 200's built-in MODEM, connect the round
end of the optional'extra modem cable 1o this connector,

CASSETTE Recorder Connector. To save or load information on a
cassetie tape, connect the cassette recorder here, An optional/extra
cassette recorder (and cabla) is reguired.

Bar Code Wand Connector. Altach the optional/extra bar code wand to
this connector. Note that special bar code reader Sofmwane Is requinsd.

# =T y
o0 0o
n:! ?
o O O 0
@ ® @

Figure 3. Bottomn View
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1 MEMORY POWER Switch. This switch is used to prevent discharge of the
internal Nickel-Cadmium battery, which is used for RAM back-up. The Tandy
200 will operate only when the power switch is set to ON. Set this swiich to
the OFF position when the Tandy 200 will not be used for a long period of
time. Note that the RAM will not be backed up when this switch is set to the
OFF position.

2 Optional ROM and RAM Compartment. An oplional/extra ROM and
RAMs can be inserted into this compariment to enhance Tandy 200
capabilities.

J Battery compartment. When not connected to an AC power source, the
Tandy 200 gets its power from four AA size batteries that must be instalied
in this compartment. If the Tandy 200 has the modification jumper module
installed Bar Nickel-Cadmium batteries, the battery cover is fixed by a
tapping screw and covered by a black sticker.

Internal View
The Tandy 200 consists of four printed circuit boards:

s LCD PCB
* Keyboard PCB
¢ Main PCB
¢ Memory PCB
Potenticmeter VA1
for MODEM Transmitting Lavel
Xtal for
MODEM IC
MODEMIC Tone Dialer IC
3 x1al for Tone Dialer 1G
_— PO [B1055)
ROM (BASIC, etc.)
Gate Array ROM (MSPLAN)
(SLAS0BOFOU)
LCDC RAM for LCDC
{HDE18308)
CPU
[BOCASA) —
Battery for

Memory Back-up

Xtal for USART
Main Clock (B2C51A)

Figure 4. Main PCB
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Segment Driver Commaon Driver

Segment Driver OP Amp. for Power Supply

Figure 5. LCD PCB

Standard RAMs (8 K-byte x 3) Xtal far Timer 1G Timer IC

Reserved through Holes
for Modification
Jumper Module

il
caxalFuwrrrPreesi

IC Sockets for IC Socket for Dpticmall ROM  Mamary Power Switch
Optional RAMs

Figure 8. Memory PCB




Specifications
Main Components

Keyhboard
71 keys (9 = B matrix}
Alphabet keys 27
MNumber Keys 10
Picture-control keys ¥
Function keys 8
Special symbol kays B
Mode keys 5
Other special-use keys B
LCD dispiay
Dot piteh 240 x 128 full-dot matrix
1/64 duty
119 bias
Dot pitch 0.8x 0.8 mm
Dot size 0.73=0.73 mm
Effactive display area 191.2 (W) = 101.6 (D) mm
Operation batteries
Battaries Four lype AA
Alkaline-manganese batteries
Operation time 7 days (at two hours/day)
(Nota: Without 1O units at normal
temperaturs)
Memory protection battery {on Main PCB)
Battery Rechargeable battery
Back-up timsa About 15 days (24 KB)
Ahout & days (72 KB)
Recharge method Trickle charge by AC adapler or
operation batteries
LSls
CPU BOCBSA
Code and pin compatible with 8085
ROM Maximum 104 KB
Standard 72 KB
Option 32 KB
RAM Maximum 72 KB
Standard 24 KB RAM
Incremental 24 KB HAM on the
memory PCB
Dimerisions 11-4/5"{L}) = B-4/9%(D) = 2°[H)
Weigfit 4 Ibs. 4 oz .
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I/O Interface

H&-2320C
Conforms to EIA Standard Signal

Communications Protocol
Whird langth

Parity
Stop Bit length
Baud rate

Maxdrmum tranemicesion
distance

Drive maximum voltage output
Orive minimum voliage output
Receive maximum voltage
inpui

Recaive minimum voltage
input

MODEM/Coupler
Crrfarme ta BEL103 Standards
Data length
Pari
Stop bit
Full duplex

Other functions

Augio cassatte interface
Data Rate

Printer interface
Conforms to Centronics
interface standards
Handshake Signal

TXR (Transmit Data)

RXR (Receive Data)

RTS (Request to Send)
CTS (Clear to Send)

DSR (Data Set Ready)
DTR (Data Terminal Aeady)

6. 7 or B bits

NOM, EVEN, ODD or IGNORE

1 or 2 bits

¥a, 110, 300, 600, 1200, 2400, 4800,
9600, 19200 BPS

5 metara

+ 5 voits
+3.5 volts
+ 18 volts

+3 volts

6, 7 or B bits

NON, EVEN, ODD or IGNORE
1 or 2 bits

Answer mode/originate mode,
awilchable by software
Hang-up function

Auto-dialer function

1500 BFS
(MARK: 2400 Hz, SPACE: 1200 Hz)

STHOUBE, BUSY, BU
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THEORY OF OPERATION

General

This saction describes the theory of operation for the Tandy 200. Figure 7
. shows how this section is organized and highilights significant areas.

| i
ik
_g _!g
C ]
I
ol 1 i {8
I
T (piEman
7 (pHeR
Hb | g gl !l !I ;E.I
T
5 g L 0

Figure 7. Organization



Block Diagram
The Tandy 200 has four principal LSIs:

* B0C85A CPU
This is the Central Processing Unit which controls all funciions.

a BACEE PIO
This is the Parallel Input'Output interface controller which controls the printer .
interface, keyboard, buzzer, clock, LCD interface and data input of BCH
interface.

= 82C51A USART
This is the Universal Synchronous/Asynchronous Receiver/Transmittar which
controls the sarlal interface such as the RS-232C and MODEM.

® SLAS0B0FQU Gate Array
This LSI consists of the large number of general-purpose gates which are
used for the 11O addressing, bank selection and gther control circuits.

The inputioutput for a cassette recorder and the interruption from tha BCR for
the starting data are controlled by the CPU directly through iis SOD, SID and
HAST 5.5 terminals.

2-2



weibeq ¥ooig ‘g wunbiy

EL N “

IO HAI AL

s [ T
g
5
-
i

o
1 naoor _ A1 ABEE-8i
nE00N

oy I EIC ol
13 -

&

w, _ T

10 CONTROLLER

(LS|
"y
iF
)
R

72 I
I 1 E:
i ﬂl_. amz
=t

2-3




CPU

The CPU is an 80CB5A that runs at a clock speed of 2.4576 MHz. It Is an 8-bit,
parallel Cantral Processing Unit using C-MOS technology. The instruction set is

fully compatible with the B0B5A microprocessor. The B80CE5A uses a

multiplexed data bus. The CPU bus is divided into two sections — the 8-bit

addrass bue namad tha AB-A15, and tha B-hit addrazs and data bue namad tha .
ADO-AD7. The address and data bus are separated in the SLAS0O80FOU by

using the ALE signal. The functional block diagram of this circuit in the

SLAS0BOFOU is shown In Figure 9,

A15

w [ o | : o >
ALE —E‘;C
e >
| i !

> L [T
Bk ==

4

. @

L i)

™A
T

Figure 9. Functional Block Diagram of Bus Separation Circuit

Memory

The Tandy 200 uses a 32K-byte AROM for the MSPLAN, 40K-byte ROM for
BASIC and the other application programs, and 24K-byle static RAM to slore
the data and programs. The 40K-byte ROM consists of an BK-byte ROM (M13)
and 32K-byte ROM (M15). The 24K-byte RAM consists of three BK-byte RAMs.

Furthermore, a 32K-byte ROM and two 24K-byte RAM packages can be used
optionally. The 24K-byte RAM package consists of three 8K-byte RAMs and
cne decoder IC (40H138), mounted on a ceramic substrate.

Figure 10 shows the memaory map &nd Figure 11 shows the internal wiring
diagram of the RAM package. .
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Address Decoding and Bank Selection Circuit

Selection of RAMs and ROMs are determined by the address and bank signals
generated in the SLA5080F0U,

Figure 12 shows the bank selection circult in the SLASDBOFOU.

Tha latch AANN3E stores tha bank salection data sent from the CPU with the Y5
and WR signal. The decoder AADD38 is enabled by the memory address 0000H
to 8FFFH for ROMs and the decoder AADO37Y is enabled by the memaory
address ADOOH to FFFFH for RAMSs.

-
ELF

g l
- BARKTT
g
i b Vb [ L LLUF]
L1t ] ws b Bl
LT kL]
- AKDDIE
18—
— 120
il o 38
D3 4040
£k R
REGET
= —
o
e ]
ES— Ny
Lr
ARRDTFT
— =
T
. 4P

Figure 12. Bank Selection Circuit
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I/O Map

Figure 13 shows the IO address decoding circuit included in the SLASOBOFOU

that decodes address signals AD4-AD6. The ADT signal acts as the enable

signal for the decoder AADD24 with the I0/M signal. At the latch AADDB3, tha

chip enable terminals G1 and G2 are connectad to the ALE signal passing

through the inverter, because the AD0-AD7 signals are the multiplexed bus. '

The 'O map and /O port description ara shown in Figure 14,
The port assignment of the B1C55 is shown in Table 1.
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Keyboard

Key sirobe gignals are emitted from the PBO and PAD-PAT terminals of the
81C55, and the retumn signals from the keyboard pass through the octal bus
buffer (M27) which is enabled by NANDing the RD and STE/K signals at M29,
and then the return signals are sent to the CPU,

The STE/K signal is generated in the SLAS080FOL when the GPU assigns EU-
EFH to the IO port address. The CPU starts the key scan operation when the
RST 7.5 interruption is accepted. This interruption (TP signal) is generated
abouit every 3.3 msec. at M34 by dividing the CLK signal {2.4576 MHz).

Condition of pressing "T" kay ie ehown in Figure 15.
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Figure 15. Condition of Pressing “T" Key
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Cassette Interface Circuit

The cessetie Imarface circuilt 15 subdivided N0 Tnree Sectons;

+ Write Circuit
* Read Circuit
* Remots Clreult

Write Circult &

The write circuit Is accomplished in several steps. First, the serial data from the
S0D terminal of the CPU is inverted by M1. Than, the DC component is
removed by C3. And finglly, the data passes through an integrator consisting of
AB and G2, and aner vollage dIvision, Out 10 & CASSelle recorder ALX jack.

Figure 18 shows the write circult of the cassette interface.

REMOTE

Flgure 16. Write Circult of Cassette Interface

Read Circuit

The signal input from the earphone jack of the cassetts recorder passes
through the clamp circuit consisting of D1 and D2, and then is input 1o the
comparator circuit consisting of M2.

Finally, tha signal ie convartad into the digital signal and gent to the SID
terminal of the CPU. Figure 17 shows the read circult.

In the circuit, D8 clamps the negative voitage output of the comparator.

I3

Figure 17. Read Circult of Cassette Interface
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Remote Circuit

By writing-in data “1" into bit 1 of the oulput port specified by EO-EFH, the
REMOTE terminal of the SLASOBOFOU is changed to “H.” Then T11 Is swilched
ON and RY1 Is energized. This controls the motor of the cassetie recorder.

| B
a T =
—_ —ia Hp————=
)
iy
=1

T
|

¥

T

T
=
e

— &

Gote Array i
SLASOBOFOU |

Figure 18. Remote Circuit of Cassette interface

Printer Interface Circuit

The printer interfacs circult conforms to Centronics standards. As shown in
Figure 19, the BUSY signal from the printer is read from the PC2 of the 81C55.
If the condition is not busy (PC2="L"), the B-bit parallel data (PAD-FAT from
81C55) is sent to the printer. Then, by writing-in data "1" into bit 1 of tho output
port specified by VO address EO-EFH, the PSTB signal is generated in the
SLASOBOFOU and sent to the printer.

As soon as the printer receives this PSTE signal, the BUSY signal Is changed
tn “H" indinating that tha printar is busy. Tha CPU then waits for a while until
this BUSY signal becomes “L." As soon as the printer prints the one character
specified by the B-bit parallel data, the BUSY signal becomas “L.” Then, the
CPU sends the next 8-bit paraliel data,

If the printer ia in ON LINE condition, the BUSY signal is "H" and sent lo the
CPU, passing through the PC1 of the B1C55. But, when in the UFF LINE
condition, the BUSY signal is “L" and transmission of print data to the printer is
inhibited by the CPU.
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Figure 19. Printer interface Clrcult

Bar Code Reader Interface Circuit

The input signal from the ber code reader is subjected to waveform shaping,
inverted by the Schmiti-type inverter (M1), and then sent to the PC3 terminal of
the 81C56 and the RST 5.5 terminal of the CPU.

When the bar code reader reads the first white part of the bar code, a "L" level
signal is generaled, then inverted by M1. As soon as RST 5.5 interruption
occurs, the CPU starts the data input operation, passing through the PC3 of the
81C55. As tha bar code reader is moved across the barg, “H" and “L" signals
{which correspond to white and black bars respectivaly) are generated
continuausly and invarsion signals are sant to the PC3 of the 81CES as the
serial input data. Refer to Figure 20.
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Flgure z0. Bar Gode Reader Interface Clircuit

Buzzer Control Circuit

There are two ways io operate the buzzer. One is to sound the huzzer with the

. specified frequency by emitting a signal from the PBS5 terminal of the 81C55
and tha other, by using timer output (TO) and the BUZZER signal {PB2) of the
81CS5. In addition, the BELL signal also acts as tha contrel signal of the DC/
DC converter circuit during the power-up sequence (refer to the Power Control
Cirguit).

BELL Voo

PB5
(BELL)
Mi2
84CE5

re2
. {BUZZER)

TO VEE
6

Figure 21. Buzzer Control Clrcuit
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Signal from the PB5 of the 81C55

When e FEZ of the 81U55 I8 H,” Ihe buzzer sounds by repeated swilching of
the buzzer driving transistor. This is caused by “H", “L", "H", "L" ... output
signals from the PBS synchronizing with the frequency for sounding the buzzer,
This method Is used for the BEEP command in BASIC.

Using the 81C55 Timer Qutput

In this method, the buzzer is made to sound by seiting the 81C55 timer in the
square wawve oulput mode. To write the value cormesponding to the sound

frequency, the CPU assigns B4, BS, BC or BD to the 'O port addrass. This
fraquancy ie assignad by the first parameter of the SOUND command in BASIC,

If the above procedures are completed, the TO terminal of 81C55 outputs the
square waves, and the PB2 of the 81C565 controls the length of the sound
whenever the PB5 is “L." How long the sound is heard depends on the second
parameter of SOUND command in BASIC.

Clock Control Circuit

A TIMER IC (RP5CO01) on tha memory PCB is used in the clock control circuit

80 Emfsllga current time and alarm time can be set and read by the commands
in :

To set and read the time, the CPU assigns 90-9FH 1o the I/0 port address.

In addition, because the back-up power VB is supplied fo the TIMER IC, the
clock and alarm funetions ara anahlad avan whan tha Tandy 200 ie in the

power-off condition. .
Figure 22 shows the infernal block diagram, and Table 2 shows the 'O port

address assignment of each function. An internal 26 x 4-bit RAM is used as a

buffer memaory when the data is transmitted between RAM banks.
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Flgure 22. RPSCO1 Internal Block Diagram
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To sst and read the time and alarm information, the CPU proceeds in the
following sequence.

Write or Read the timer
X: Don't care

STOF TR TIMER AHD 557 THE WCOE N
REOIATER TO "33
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Figure 23. Flowchart for the TIMER IC

2-18



Write or Read the alarm time
X: Dan't ears
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Serial Interface Circuit

The serial intarface circuit supports asynchronous sarial transmigsion/receplion.

The heart of this circult s the 82C51A (USART). It performs the job of
converting the parallel byte data from the CPU to a serlal data stream including
start, slop and parity bits.

For a more detailed description of how this IC performs these functions, refer to
Appendix C of this manula.

Figure 24 shows the functional block diagram of the serial interface circuit. In
this figure, the TO signal, basic iming clock for the USART, defines the
ransmissionreception baug rate.

To transmit and receive the serial data from external devices, the R5232C
signal selects either MODEM or AS-232C interface. During the MODEM

opergtion, the ORGIS signal swilchas either the originate mode or answer mode
for tha MODEM IC.

The serial interface circuit is subdivided into the following circults:

o AS-232C/MODEM Selection Clrcult
# AS-232C Interface Circult

= MODEM IG

& Transmigsion Fiter Circuit

® Reception Filter circuit

& MODEM Connector Clreuit

* Tone Signal Generator Circuit
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Figure 24. Functional Block Diagram of the Serial Interface
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RS-232C/MODEM Selection Circuit

The AS232C signal (PB3 terminal of the 8 1G55) delermings whather the senal
port Is to be used as RS-232C or as MODEM. When the RS232C signal Is “L,"
the serial port Is used as AS-232C. When the RS232C signal is “H,” the port is
used as MODEM.

The reception signal, including the control signal, is demultiplexed at M23. The .
transmission signal is multiplexed at M22.

During the RS-232C mode, the CD (Carrier Detect) signal is not used. To make
this condition, pin 14 of M23 is connected to the ground.

During the MODEM mode, the MTS aignal is used as the sel-loopback signal
and It Is sent back 1o the CTS terminal. The DSR signal is not used in the
Tandy 200 USA version, since the TD signal is always fixed to "H" level by the
hardware. The CD signal selects the COD signal from the RXCAR terminal of
the MODEM IC. Because the CPU detects the carrler gignal by counting the
frequency of the CDD signal correspending with N8 onginare mooe of Answer
mode. When a customer uses the lone dialer funclion, the DTR signal acts as
the enable signal for the fone dialer IC.
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Figure 25. RS-Z3ZC/MODEM Selection Circuit

RS-232C Interface Circuit

In the RS-232C transmission circuit, after the DC component is removed from
the signals by 1ne coupling Capaciiors, the signals are leveled 10 = 3V signals
by the inverters connected in parallel, and then are outpul as R5-232C
transmission signals. In the RS-232C reception circuit, the DSRA, CTSA, and
AXR signals from the external RS-232C line are subjected 1o waveform shaping
and inveried by M33, and then converlad to + 5V or ground level signals bgéhe
diodes. The signals are then demultiplexed at M23 and converted to CTS, DSR
and RXD signals which are input to the 82C51A, The CD signal is not used in
the Tandy 200,
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MODEM IC

The Tandy 200 employs the |C MC14412 as a MODEM control device. This IC
modulates/demodulates data to be trensmitied/received in accordance with
frequencies suitable for originate or answer mode respectively.

The AXRATE and TYPE terminals of MC14412 (M8} are pulled up to VDD,

The baud rate is set 1o 300 bps, and the U.S. Standard is selected. Since the

ECHO and SELF TEST terminals are nol neaeded, thay are connected lo
ground,

The PB6 terminal of the 81C55 cutpuis the enable signal (MEN) for the
MODEM IC until the unit is in the MODEM mode.

In addition, the signal designated by the ORIG-ANS parameter in TELCOM
mode is input to MODE input terminal, and it switches between the originate

mode or the answer mode. This signal is output from the PB1 terminal of the
91055,
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Figure 27. MODEM IC and Peripheral Circuft

Transmission Filter Clrcuit

The DC component of the carrier output from the TXCAR tarminal is removed
by C50, The signal level is adjusted by the potentiometer VR 1. The signal then
passes through the transmission band-pass filter and is sent to the telephone
line or the acoustic coupler.

The transmission filter circult Is compoged of an active filter {conzisting of an
operation amplifier) and the intermediate frequency of the active filter is 1200
Hz which covers both originate mode and the answer moda.
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Reception Filter Gircuit

As shown in Figure 29, the reception input signal is amplified when passing
through coupling capacitor (G11), and amplified again as it passes through the
3-stage band-pass filler (composed of an active filter). The signal then passes
through the comparator, and after being changed ta 2 square wave, ie input at
the RXCAR terminal of MC14412, Also, to check a camer signal, this signal is
input 1o the demultiplexer M23 as the CDD signal in the RS-232C interface
cincuit.

Intermediate frequencies of the 3-stage active filter are shown below. The
switching of intermediate freguency for the originate and answer modes is
accomplished by switching T1, T2 and T3 ON or OFF according to ORIG-ANS
parameter in TELCOM mode, thus changing the input resistance of the filters.

On the other hand, three comparators consisting of M5 act as the carnier break
gown detecior, 1N output of Inis circult |5 "H™ when a carier signal has not
baen detacted for the time specified by the C38 and REE,
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Figure 28. Reception Filter Circuit

MODEM Connector Interface Circuit

When the acoustic coupler is used, the transmission and reception signals are
directly connected to the connector (TXMC, AXMC). When the MODEM cable is
used, they are connected lo the secondary side of the driver transformer. The
primary side of this transformer is connected to the telephone line via the
connactor (TXMD, RXMD).

The ACP-DIR switch is used in the MODEM mode, relay RY2 separates the
telephone receiver audio inut signal (TL) to prevent interference. RY3, another
relay, separates the modem circuit and the telephone at the conclusion of use
in the MODEM mode and is also used as an automatic dialer for the pulse type

telephone line.
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Tone Signal Generator Circuit

The function of this circuit is to send fone-dial signals to the tone-type telephone
line when the Tandy 200 is connected to that type of ielephone line.

These functions described above are confrolled by the IC TCME089. The
enable (TNE) signal input fo this IC i created by NANDing the DTR signal and
RS8232C signal. That is, when the DTR signal becomes "H" during MODEM
mode, 1nis IC will be in The enable siate.

Then the CPU writes tha data to be dialed to tha 'O port assigned by AOH =
AFH.
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LCD

The LCD usad in the Tandy 200 is composed of glectrodes In a matrix
arrangement (128 common signals and 480 segment signals).

Bacause this LCD operates on a 1/64-duty time division drive, the upper 64 and
lower B4 common sighals are performed by the same timing.

This part is subdivided into following four sections: .

# LCD Control Circult
& LCD Common Driver
# LCD Segment Driver
& LCD waverorm

For a more detailed description of how the LCD operates and its basic
construction, refer to Appendix G of this manual.

LCD Control Circuit

The LCD Control Gircuit of the Tandy 200 consists of the LCDC (HD61830B)
and BK-byte RAM.

The LCDC generates driving signals for LCD by recsiving the instructions and
data from tha OPL Tha driving =ignals for LCD are divided into two groups;
one is the timing signal for the segment driver and common driver, another is
the data 1o dizplay.

The CLKL signal, divided 2.4576 MHz clock signal by two at M34, is supplied to
the RC terminal of the LCDC.

One bil value of the 8K-byte RAM connected to LCDC correspands to one dot .
of illumination or non-illumination on the LCD screan. These data are converied

into the serial data D1 and D2 at the LCDC, and then sent to the segment

driver.

Figure 32 shows the internal block diagram of HDE618308B.
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The Common Driver (HD61103)

The Tandy 200 uses Iwo Common driver IGs: MS07 and MS08. M507 controls
the upper half of the LCD screen and M508 controls the lower half of the LCD
screen.

The FEM signal defines the pericdic frequency of one-screen display, and
determinee 80 Hz for the Tandy 200. .

The ME signal is used for changing the driver signal 1o AC, because the
continuous application of DC 1o the LCD would shorten the LCD element life.

The CL1 signal is used for the shift clock of the imternal shift register.

Figures 33 and 34 show the internal block diagram of HDE1103 and output
waveform of HDG1103.
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Segment Driver (HD61100)

The Tandy 200 uses six segment driver ICs (HDE1100), and each IC has 80
output drivers.

HD€1100 is a driver IC for the LCD display. It receives and latches the serial
display data from the LCDC, and generates the segment driver signals.

The CL1, CL2, D1, D2 and MB signals are supplied from the LCDC. The CL1
signal is used for the latch clock of the internal B0 latches. Synchronizing with
the fall of CL1, the segment driver signals corresponding to the display data are
output,

The CL2 signal is used for the shift clock of the display data. The MB signal
changes output signals to AC.

The D1 signal is the data to display on the upper half of the LCD screen and
the D2 signal is the data to display on the lower half of the LCD screen.

Figures 35 and 36 show the internal block diagram of HD61100 and output
waveform of HDE1100.
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LCD Waveform

In ordor to drive the liquid-crystal elements by the 1/84 duly line-seguential
drive method, the LCD of the Tandy 200 makes sequential selection of the 64
scanning electrodes.

For each dol, the display signal passes through the signal electrodes and is
applied 64 times far one display

At this point, the signal is necessary at each dot only ane time, and the signal
for the other 63 times corresponds 1o other dots on the same signal electrode.

The maximum voltage applied 1o the common electrode and segment alectrode
i the potential difference between V1 and Vo,

In addition, “a” is the bias coefficient which determines from the standpoint of
contrast, the maximum ratio between the illumination voltage and the non-
ilurnination voltage.

When that ratio ia greatest in relation 1o 1he ells:ive ON and OFF vollages,
"a"=8.0.

Thus, for V1, V2, V3, V4, V5 and Vé:

V1 =VDD{ + 5V}

VZ = Volapproximately —7v 10 —10v)
V3a=VDD -2via

V4=VDD —(1—2a&aV

V5=VDD -1 —1/8V

V6=VDD —Via
Note: Absolute value of V" equal absolute value of “VDD" plus absolute vaiue
of “vo",

Figure 37 shows the driving waveform for illumination and non-illumination.
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Power Supply and Auto-Power ON/OFF Circuit
The powst supply circuit develops the following voltages:

o VDD (+5 volts DC)
® VEE (-5 volts DC)

& VLCD {—10 volts DC)
* VB

* VIN

s VD

* VR

® VNICD

VDD is supplied to all of the ICs except the main memeory. TIMER (RPSCD1),
M24, M25 and M26.

VEE is used as a negative power source for the operational amplifiers.
VILCD in supplied to the LCD PCB threugh T27 for the LCD driving voltage.
VB is supplied to the main memory, TIMER, M24, M25 and M26.

VR is used for the input voltage to the DG/DC converter circuit. When the
internal circuit is modified for use of Nickel-Cadmium batteries, VIN is supplied
W e Tour Nichel-Cadimium balleres installed into the battery compartment.

This power source charges the Nickel-Cadmium batterias whenever an AC
adapter is connected to the Tandy 200

Power Distribution

Figure 38 shows the power distribufion of the Tandy 200. In this circuit, R165 is
used as the current limiter during the charge. D11 protects the power supply
from the reverse current. The power control circuit controls the DC/IDC
converter circuit corresponding with the POWER, ALM, PCS and BELL signals.
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DC/DC Converter

Q12 15 a converter transtormer which oscillates |20 and 121 and ganerales
voltages at the secondary side of the transformer. At the same time the power
is switchaed ON, a very slight collector current flows to T20 and T21. Also,
voltage between pin 3 and pin 6 of the converter transformer is generated, and
the T21 base potential becomeas positive. In other words, the base polarity
becomes biased in the forward direction. This vollage causes the T20 and T21
base current 10 flow, and the collector current is increased. When the current
can no longet increase, bacause of transistor saturafion and converter coil
resistance, the voltage between ping 3 and B begins to allenuate, causing T20
and T21 to be cut off all at onece because of the reverse playback action. Until
immediately before the transistor is cut off, excitation current flows to the
transformer. Because the current is suddenly dropped as a result of the
transistor cut-off, 2 counter voltage is generated, the distributed capacity of the
coil is changed, and, as a result, an oscillation voitage is generated at the base
coil. Then, when the bage potential progresses to a hall cycle of the oscillation
voltage, it is biased in the forward direction, T20 and T21 are swilched OM once
again. In this way, AC voltage corresponding to the number of windings is
generated af the secondary side of the converter, and this voltage is rectified
and smoothed by D13, D14, D15, CB2. C63 and CB4.

Low Power Detection Circuit

The low-power detection circuit iluminataes an LED warning lamp when the
battery voltage decraases. If it continues decreasing, the system power will ba
switched OFF just before the voltage becomes so low that the converlar cannot
operate.

There are about 20 minutes between the time when the LED lamp illuminates
and the system Is swilched OFF.

Battery voltage is detected by splitting the resistance of R91, A92, A94 and
R95. When battery voltage (VR) bacomes 4.2V = 0.1V, T18 s awitched OFF.

T19 Is awitched ON, T23 is driven, and the LED illuminates. (The LED is
located on the keyboard PCB.)

In addition, the value of the detected vollage is changed by R93 because of &
difterence between the oulput vollage of Alkalitre-rnanges mse and Nickel-
Cadmium batteries.

The R1 and R2 signals are shorfed on the memory PCB when the intermal
circuit is modified for use of Nickel-Cadmium batieries.
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Power Control Circuit

This clrcuit controls the osclllation of e DG/DC converter circult by using T23.
There are four methods to control the power ON/OFF. In this circuit, the VDD
terminals of M24, M25 and M26 ars connected to VB, since these [Cs must
operate in power-off condition.

1.

Power-up ueing the POWER switch

If a customer presses the POWER switch on the keyboard during power-off
condition, the following events ocour:

a.

b.

dl

h.

2.

A positive short pulse is sent to the base of T32 through C70, then T32 Is
switched on,

On the other hand, the Bell and RESET signals are "L" during power-off
condition, but the input pin 8 of the gate M24 is pulled up to VB. Thus the
output pin 10 of the gate M24 becomes “L," which anables the gale M25.

T31 Is switched on. TNIs “H™ level signal Is supplied 10 ine RESET werminal
of the flip-flop M26 and then the flip-flop M286 is reset.

The outpul pin 13 of the fiip-flop M26 becomes “L" and T25 is switched off,

The DC/DC converter circuit starts the oscillation, if the proper DC level of
VR is supplied to this circult.

VDD reaches the specified DC level, T16 is switched off. Al the same time,
the LPS signal becomes “H" and is sent to the TRAP terminal of the CPU
after inverted at M35.

When VDD reaches a constant DC level to operate the CPU, T28 Is
swilched on and T29 is switched off. The RESET signal becomes “H," then
the CPU begins the “Warm-Starl” process. After completion of the “Wamm-
Start,” the CPU drops the BELL signal.

1ha output pin 10 Of 1Ne gate M24 Dacomes ~“H” and 1he output pin 10 of
the gate M25 bacomes “L," then the Tandy 200 will be able to operate.

Power-down using the POWER switch

if a customer presses the POWER switch on the keyboard during power-on
condition, the following events occur:

a.

b.

A positive short pulse is sent to the base of the T32 through G0, and then
T32 is switched on,
On tha other hand, the cross-couple consisting of the gate M24 was st by

the BELL signal in the last power-on sequence. Thus the output pin 11 of
ihe gate M25 becomes "H."

The flip-flop M26 is clocked by this "H™ level signal. The output pin 2 of flip-
flop M26 becomes “L."

The LPS signal goes “L" and is sent to the TRAP terminal of the CPU after
being inverted at M35,

This signal notifies the CPU when the customer presses the POWER
switch. The CPU starts the internal power-down process. After completion
of this process, the CPU sends the PCS signal passing through the PB of
the B1G55.



f.  Receiving the PCS signal, the output pin 4 of the gate M24 becomes “L."

9. The flip-flop MEG is sei, The ocutput pin 13 of M26 becomes “H™ and TZ5 is
switched on.

h. This causes the DC/DC converter to stop the oscillation. Then the Tandy
200 will not be able to oparate.

3. Power-up using the ALM signal .

The ALM signal becomes "L when the time malches the value sel by tha
POWER command in BASIC. The ALM signal is generatad by the TIMER IC on
the memory PCB. T31 iz switched on by the “L" level ALM signal.

The remaining sequence follows the power-up using the POWER switch.
4. Power-down using the PCS signal

To control the power supply, the CPU sends the PCS signal if the automatic
Poswer-Off limit raachas the value corresponding with tha 1st parameater of tha
POWER command in BASIC.

The remaining sequence follows the Power-Down using the POWER switch.

Reset Circuit

This circuit supplies the CPU RESET signal and also the RAMRAST signal as
the RAM protecting signal when the power decreases. R113 and CB6 delay the
introduction of input power so that T28 is switched on and T22 15 switched off
after VDD Is activated, with the result that the RESET signal changed from “L"
10 "H." In the same way. the RAMRST =ignal Iz genarated by T30 and changes
from “H" to "L." Thermistor TH3 suppresses the RESET signal fluctuations due
to temperatura. T27 receives the signal during automatic power OFF, short-
circuiting both end of C66, and resets the systam. The RESET signal is active
“L" and the RAMAST signal is active "H.” .
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APPENDIX A/INSTALLATIONS
Installation of Optional RAMs and ROM

& Using the coin, remove the optional RAM and ROM cover on the bottom
case.

® |nsert the optional RAMSs into the |IC sockets marked M306 and M307. In this
casa, the IC socket M307 is used for the RAM #1 and M306 is RAM #2.

= |nsert the optional ROM into the IC socket marked M308.

Installation of Nickel-Cadmium Batteries

# Remove the memory PCB (Refer 1o Section I, Disassembly Instruction).

# |nstall the modification jumpers into the through holes marked J301 and
Ja02,

# Re-assemble the unit.

IC Socket for Optional RAM 2

IC Socket for Optional RAM #1 IC Socket for Optianal ROM

Figure A-1. Memory PCB
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APPENDIX B/KEYBOARD LAYOUT,
CONNECTOR PIN
ASSIGNMENTS AND
® CHARACTER CODE
TABLE

Keyboard Layout

ﬁ
-

RS

ENTE ‘
SHIFT ‘

N uI.|||

e

mad

Figure B-1. Keyboard Layout



¢ Remove the battery cover and install the four Nickel-Cadmium batteries inlo
the hattery rampartmant

& Drlll the screw hole on the battery cover using the tapping screw ® and
secure the baltery cover and hottom case,

® Stick the red label B on the baltery caver.

Figure A-2. Installatlon of Nickel-Cadmium Batteries




Connector Pin Assignments
System Bus Interface

Pin Mo Symbaol Description

1 Yoo
2 YoD
3 GHD
L] GND
S oo Address and dala signal b 0
& o1 Address and cata signal ba 1
F na Addrose and data cignal bk 3
] o3 Addmss and dala signal bit 3
2 D4 Address and dala signal bit 4

10 [+f-] Addrass mnd data signal bit 5

1 o3 Address and dala signal bit &

12 oy Address and data signai bil 7

13 A Audrers sgpngl h 9

4 AB Address signal ba 9

15 A0 Adadress signal bit 10

L1 A1 Agdress signal bE 11

7 A2 Adhdiness signal it 12

18 A1l Aodress aignal bit 13

10 Ald Address zignal bit 14

20 A1E Addrass sipnel bit 15

21 | anD

22 GND

23 E fead #nable signal

74 WR Wnte anzhla gsaral

25 o/ IFD or memony select signal

28 50 Status G signal

27 ALE Agdress aich enable signal

28 51 Status 1 asgnal

29 CLK Clock signal

S0 TCDMT UG pontrellar ssiest aignal

n E U0 af memory access enable signal

a3z RESET Fezat signal

33 INTR Inlermapl request signal

34 INTA Inbermapt acknowledge signal

35 GND

b L)

N RAaMRST FAM gngble signal

38 MNC

38 HC

L] MC

Table B-1. System Bus Connactor Pin Assignments
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Figure B-2. System Bus Connector

RS-232C Interface

Pin Mo, Symbol Daecription

1 GHD
2 TER Traramit Data
3 RXR Recaive Data
4 RTS Requast to send
5 CTS Clearto sand
[} (=21 ] Daln e ready
T GND
B co Carrier debect
| NC

o HC

1" RC

12 RC

. 13 HC

14 HC

15 NC

16 NC

17 NC

18 NC

18 NG

20 OTR Diata termingl ready

=i | NG i

2 NC

-2 HE

24 HC

25 [+

Table B-2. R5-232C Connector Pin Assignments
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25 24 23 22

0000

9 T
21

0000000

Figure B-3. RS-232C Connector

Printer Interface

Pin

Symibol

Dascription

L R R =

cﬂﬂmm;mm—t;

STROBE
GHMD
PDO
GHD
PD1
GND
PD2
GND
L -1}
GHD
PD4
GHD
PDE
GHD
P
GMD
PDT
GMD
NC
GND
BUSY
GND
NC
GND
BOSY

N

STROEE Pulse

R 11 nf Print Nista
Bi1 ¥ of Print Data
Bif 2 of Print Data
D & of Mrnt Data
Bit 4 of Print Data
Bit & of Print Data
g & ol Frint Data

Bit T of Prirm Cale

Biegy signal tor Comouter

Salect signal

Table B-3. Printer Connector Pin Assignments
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298 312 M 1 4 12 10 8
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El= wj

Ea «F

Es -5
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Figure B-4. Printer Connector

Cassette Interface

208

gk

Figure B-5. Cassette Connector

MODEM Interface

SR

gt

Figure B-6. MODEM Connector
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Bar Code Reader Interface

Pin Mo Symbal | Dascriplion

14

A = D8 Fafgens dafo froen Dar soado roacir
NG

NC

NG

NC

GHD

N

Yoo

WE S R

T 2 3 4 &
g 82 88 &

e 0 0 ©O
5 8

T 9

Figure B-7. Bar Gode Reader Connector




Character Code Table

Dostimid  Hes  Binary o m Dicimel  Hix  Bimary E::'_':: m
[} o0 O0CO000D0 @ W = 1% oona E' ¥
1 o oweosnt E A ™ 1A DODIMND @ z
i m ooownD [ox] & 27 B b [x]
T 3w ooosm [ew] € 2 IC H0N100 -
'_4- i ] D00emon E 4] | m oo ==
B OF 00Ot [em] € W e sonne 1
N & m_ A00031 10 @ F Ell 1F Do }
] AT AnaA |E] = s an nennnenn E]
B 0B Q060I000 [=] |1 oo ! 1
8 09 aDeoinoy [fm] 3 27 poioome s o
3 1 Qs QneaIoID E J L] 3 O 0T # #
] [T T E] L3 3 M oo 1 %
12 OC  Queaiiog E] L ¥ P "1 b %
T3 o ooono [m] m 3O Wl & 5
14 OE 0D0011e 5 [F=] ™ = 27 moIo :
16 OF OOt E] =] a0 =L L] { i
18 10 CHIN0O0CO @ P 0 @ Do b I
e H i E’ m a3 P —— 3 ]
-15 12 LR R 43 : 2B MM + #
w13 oo =) i 4 2 emonm ?
20 14 QIR ﬂ;lDT -';'_ 45 20 oo e - =
R 1= Donaioe [=] u 45 FE aMHMD _
SN I 1T [e=] v o oo s i
21 1 poman @ w_. 45 A 0011 a a
#1E 0w G W oanoe 1 1




Desimal Waw Wiy ST Erer e o e R e
50 2 o0ame 2 7 75 48 DIoDION K K
51 @ oo 32 3 15 4G BROO11D0 L L
k- il |II1'I'|II:U_:I g 4 = 4 7 a0 o101 H L]
63 G = 5 18 E Mg N N
e N TR AR [ =1 L} = Ik 4+ I 1] u
65 3 oonana T 7 # B 00000 P r
55 M| odiiom 8 B 3l Bl DIDIOOM 1] o}
57 H oo 9 ] 82 LR [T T =} ; R
B& A oditimo H i 83 53 (vl iR S s
50 nj;; e H i _:4 64 D000 T T

x oommwe o = B/ B mm u u

(3] n L AR AR [+l ] = i .5 BB (][RR AT I.. W
62 IE 000 » = & 5: ";man 1 W w
[ IF  omtin ? H =3 5§ DI0TIQDD x x
(2] A [T TIEEN] i [T = i PRI Y ¥
665 41 01000000 A A % B4 DIOTIOIN g 7
66 42 01000010 B B @1 7 I TR L f
&7 43 ool € 22 & owme N [=] -
68 P — O [ ¥ B DB ] I
68 45 ol00DAEON E E ] BE 0EOTITIE o
o W 01000110 F F s 5 o e 13
b PRI Sk E G 5 B OFIOOO0O0 . E| I
72 & 010CHDoD H H 7 &l ELEIE ] E- ] a
73 & o1nean I i g [ 1T b b
] 84 UHAION J J £ X N BT i [ +3 o
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Dogimal  Hex  Bimary e evhasd Ootimnl  Hex By Coeimed b
18 B4 01aMb0 d d 125 ™Mo e ) E.] o
m S5 a1Dn -] B 128 TE oniing - i=] ]
102 € 0mmng + f 127 e B
103 B3 DEIO0I a g 128 g0 oo B [=] »
N 08 GIIDI00D h h 129 11 100300 a E| m
s e onmom § [ o wmwno B (=] ¢
06 Ga onne i W e mowon @ E] .
17 B O k k 1% £4 10OC0CD 4 [m] =
e B ononon ] I = & 1o &= [m]
10 B0 0110 m " 134 [ — & [me]
i1t BE  OHOIND n n 136 §7 100001 a El t
1 §F  0nmin (=] a 158 RE 100071000 n H 1
112 00 07110000 ] p 13 8BS IOOEO0Y - [:;_'] P
mE 7™ sioom O a 13 sa women g [5]
s TE piiooG r I 1an B0 19001084 = E] »
15 T3 eI s ® 141 8¢ 10001100 - [=] 3T
118 Mo 0 t ] 181 E.u:u_mum i + [a -
17 TE oM u u 142 BE 10001110 [} [w]
18 T M1 ] v 143 BF 10000111 4 E] .
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APPENDIX C/TECHNICAL
INFORMATION

80C85A
. General Description

The BOCBSA is a complete B-bit parallel central processor implemanted in
silicon gate G-MOS technology and compatible with S0B5A.

It is designed with same processing speed and ower power consumplion
compared with B085A, thereby offering a high level of system integration

The BOCBSA uses a multiplexed address/data bus. The address is split betwesn
the B-bit address bus and the B-bit data bus,
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Figure C-1. Functional Block Diagram
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Figure C-2. Pin Configuration of BDOCB5A

Functional Pin Description

Aa — Aus (Output, 3-state)
Address Bus: The most significant B bits of the memory address or the B bits of
the I'0 address, 3-stated during Hold and Halt modes and during RESET.

ADgo - AD7 (Input/Output, 3-state)

Multiplexed Address/Data Bus: Lower 8 bits of the memory address (or /0
address) appear on the bus during the first clock cycle (T state) of a machine
cycle. It then becomes the data bus during the second and third clock cycles.

ALE (Output)

Address Latch Enable: It occurs during the first clock state of a machine cycle
and enables the address 1o get latched into the on-chip lateh of peripherals.
The falling edge of ALE is set to guarantee setup and hold times for the
address information. The falling edge of ALE can also be used to strobe the
status information. ALE is never 3-slated.

So, S1 and IO/M
Machine cycle status.
oM 8 S States oM & S States

Q ] 1 Memaory write 1 1 1 Interrupt Acknowledge
4] 1 0 Memory read 0 0 Halt. =3-state
1 0 1 1O write X ¥ Hold (high impedance)
1 1 0 VO read X ¥ FReset x =unspecified
0 1 1 Opcode feteh

Si can be used as an advanced R/W status. IO/M, Sc and S1 become valid at
the beginning of a machine cycle and remain stable throughout the cycle. The
talling edge of ALE may be used 1o latch the state of these lines.
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RD (Qutput. 3-state) e

HEAD contral: A low lovel on RD indicates the solected memery or |'0 device =
to be read and that the Data Bus |s avallable for the data transfer, 3-statec
during Hold and Halt modes and during RESET.

WR (Output, 3-state) Y=

WRITE control: A low level on WR indicates the data on the Data Bus is {o be

written into the selected memory or |'Q location. Data is set up at the trailing .
edge of WR, 3-stated during Hold and Halt modes and during RESET.

READY (Input)

If READY is high during a read or write cycle, it indicates that the memory or
peripneral s ready 10 send or receive data. It REALY is low, the CRLU will wai
an integral number of clock cycles for READY to go high before compleling the
read or write cycle. READY must conform 10 specified setup and hold limes,

HOLD (Input)

HOLD indicates that another maater o requeating the uss of the addreas and
data buses. The CPU, upon receiving the hold request, will relinguish the use of
the bus as soon as the completion of the current bus transfer. Intarnal
processing can continue. The processor can regain the bus only aftar the HOLD
is removed. Whean the HOLD is acknowledged. the Address, Data, RD, WR,
arnd PO lineees are 3-slaled,

HLDA (Output)

HOLD ACKNOWLEDGE: Indicates that the CPU has received the HOLD

request and that it will relinguish the bus in the next clock cycle. HLDA goes low

after the Hold request iz removed. The CPU takes the bus one half clock cycle

after HLDA goes low. .

INTR {Input)

INTERRUPT REQUEST: Is used as a general purpose interrupt. It is sampled
cnly during the next to the [ast clock cyele of an instruction and during Holkd and
Halt states. If it is active, the Program Counter (PC) will be inhibited from
incrementing and an INTA will be issued. During this cycle a RESTART or CALL
instruction can be inserted 1o jump to the interrupt senvice routine. The INTR is
enabled and disabled by software. It is disabled by Reset and immediately after
an interrupt 12 accaptad.

INTA (Output)

INTERRUPT ACKNOWLEDGE: Is used instead of (and has the same timing as)
RD during the instruction cycle after an INTR is accaptad.

RET 5.5, AST &.5, RET 7.5 {Inpui)

RESTART INTERRUPTS: These thrae inputs have the same timing as INTH
excepl they cause an internal RESTART to be automatically insered.

The priority of these interrupts is ordered as shown in Table C-1. These
interrupts have a higher priority than INTR. In addition, they may be individually
masked out using the SIM instruction .

TRAP {Input)

Trap interrupt is 2 nonmaskable RESTART interrupt. It is recognized at the
same timing as INTR or RST 5.5 — 7.5. It is unaffected by any mask or Interrupt
Dizable. It has the nighest priorty of any imarrupt. (See Tabie G-1.)



RESET IN (Input)

Sets the Program Counter in 7ern and rasets the Interrupt Fnable and H D2
tip-flops. The data and address buses and the contral lines ara 3-stated during
HESET and because of the asynchronous nature of RESET, the processor's

RESET IN is a Schmitt-triggered input, allowing connection to an R-C natwork
for power-on RESET delay. The CPU ie held in the reset condition as long as
RESET IN is applied.

RESET OUT (Cufput)
Indicates CPU is being resel. Can be used as a system raset. The signal is

synchronized to the processor clock and lasis an integral number of clock
perods.

X1, X2 {Input)
Xt and Xz are connected to a crystal to drive the internal clock generator. X

can also be an external clock input from a logic gate. The input frequency is
givided by 2 1o give The processors inlernal operalng requency.

CLK [Output)

Clock Qutput for use as a system clock. The period of CLK is twice the X, Xz
input period.

SID (Input)

Serial input data line. The data on this ling is loaded into accumulator bit 7
whanever a RIM instruction is executed.

50D {Output)
Serial vulpul data ling. The oulpul 30D is sel o resel as speilied Uy e S0
instruction

Vec
+5 volt supply.

GND
Ground Reference.
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Function

The BOCBSA has twelve addrassable 8-bit registers. Four of them can funcion
only as two 16-bit register pairs. Six othars can be used interchangeanly as &-
bit registers or a 16-bit register pairs. The B0CESA ragister set is as follows

Mnemonic Register Contents
ACC or A Accumulator 8-bits
FC Program Counter 16-bit address

BC, DE, HL General-Purpose Register; B-bit= 6 or 16-hiis = 3
data pointer (HL)

SP Stack Paointer 16-hit addrass

Flags or F Flag Register 5 tlag (8-bit space)

The BOG85A uses a multiplexed Data Bus. The address is split between the
higher B-bit Address Bus and the lower 8-bil Address/Data Bus. During the first
T state (clack cyele) of a machine cycle the low order addrese ie sont out on
the Address/Dala Bus. These lower B-bits may be latched externally by the
Address Latch Enable signal (ALE). During the rest of the machine cycle the
data bus is used for memaory or 1O data.

The 80CB5A provides RD, WR, So, 1 and IO/M signals for bus control. An
Interrupt Acknowledge signal (INTA) is also provided. Hold and all Inferrupts are
synchronized with the processor's intermmal clock. The BOCBSA also provides
Serial Input Data (SID) and Serial Output Data (30D lines for a simple serial
interface.

I addition W these features, 80CB5A nas three maskanle, veclor interrupt pins
and one nonmaskable TRAP interrupt.

Interrupt and Serial IO

The BOCBSA has 5 interrupt inputs: INTR, RST 5.5, RST 8.5, RST 7.5, and
TRAP. INTR is identical in function to the 80804 INT. Each of the three
RESTART inputs, 5.5, 6.5, and 7.5, has a programmable mask. TRAF is also a
RESTART interrupt but it is nonmaskable.

The three maskable interrupls cause the internal execution of RESTART (saving
the program wounten in e slack and branching to the RESTART address) if the
interrupts are enabled and If the interrupt mask is not set. The nonmaskabls
TRAP causes the intemal execution of 2 RESTART vector independent of the
slale of the interrupt enable or masks. (See Table C-1.)

Thara are two differant types of inputs in the restart interrupte. RST 5.5 and
RST 6.5 are high |level-sensitive like INTR (and INT on the 80B0A) and are
recognized with the same timing as INTR. RST 7.5 Is rising edge-sensitive.

For RST 7.5, only a pulse is reguired to set an internal flip-flop which generates
the internal interrupt request. The RST 7.5 reguest flip-flop remains set until the
request is serviced. Then it is reset automatically. This flip-flop may also be
reset by using the SIM instruction or by issuing a RESET IN fo the BDCE5A,
The RST 7.5 internal flip-flop will be set by a pulse on the RST 7.5 pin even
when lhe RST 7.5 interrupt is masked out.
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The interupts are arranged in a fixed priodty that determings which interrupt is
to be recognized if more than one is pending as follows: TRAP-highest priority
RST 7.5, RST 6.5, AST 5.5, INTR-lowest priority. This priority scheme does not
lake into account the priority of a routine that was started by a higher priority
interrupt, AST 5.5 can interrupt an RST 7.5 routing it the interrupis are re-
enabled bafore the end of the RST 7.5 routine.

The TRAF Interrupt Is Usemul tor catastrophic events such as power fallure or .
bus error. The TRAP input is recognized just as any other interrupt but has the

highest priority. It is not affected by any flag or mask. The TRAP input is both

edge and level sensitive. The TRAP input must go high and remain high until |t

is acknowledged. It will not be recognized again until it goes low, then high

again. This avoids any false friggering due fo nolse or logic glitches. Figure C-3
illustrates the TRAP interrupt request circuitry within the BOCB5A. MNote that the
sarvicing of any intarrupt (TRAP, RST 7.5, RST 6.5, AST 5.5, INTR) disables &ll

future interrupis {except TRAPs) until an El instruction is execuled

The TRAP Interrupl is speciagl in thal it disables intermupts, but preserves the
previous interrupt enable status. Performing the first RIM instruction following &
TRAP interrupt allows you to determine whether interrupts were enabled or
disabled prior to the TRAP. All subsequant RIM instructions provide current
interrupt enable status. Performing a RIM instruction following INTR or RET 5.5
— 7.5 will provide current Interrupt Enaoie status, revealing thatl Interrupis arg
disabled.

The serial I'0 system is also controlled by the RIM and SIM instructions. 51D Is
read by RAIM, and SIM sets the SOD data.

= [NSIDE THE BOCEEA .
EXTERNAL

TRAF
INTERRUPT
REQUEST TRAP

FESET IM SGHMITT

TRIGGER |agect
L TRAP
r INTERRLIPT
sy 0 ok REQUEST
]
FIF
CLEAR
TRAPF F
I TERMNAL
L TRAP
ACKNOWLEDGE

Figure C-3. Trap and RESET IN



Basic System Timing

The BOCE5A has a mulliplexed Data Bus. ALE is usaed as a strobe to sample
the lower B-bits of address on the Data Bus. Figure C-4 shows an instruction
fetch, memoary read and "0 write cycle (as would occur during processing of
the QUT instruction). Note that during the /0 write and read cycle that the |'C
ner address is eopied on both the upper and lower half of the address.

There are seven possible types of machine cycles. Which of these seven lakes
place is defined by the stalus of the three status lines (IO/M, S1, So) and the
three control signals (AD, WH, and INTA). (See Table C-2.) The status line can
be used as advanced controls (for device selection, for example), since they
become active 8l the 1+ state, at e oulsel o1 each maching cycla. Lonirol
lines RD and WR become active later, at the time when the transfer of data is
to take place, so are used as command lines.

A machine cycle normally consists of three T stales, with the exception of
OMCODLE FCTGH, which normally haa sither four or aix T states (unloss WAIT
or HOLD states are forced by the receipt of READY or HOLD inputs). Any T
state must be one of ten possible states, shown in Table C-3.
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81C55
General Description

The MSMB1C55RS/GS is a 2K bit static RAM (256 byte) with parallel 'O ports
It uses silicon gate CMOS technology and consumes a standby current of 100
micro ampera maximum while the chip is not selected. Featuring a maximum
access time of 400 ns, the MSMB1C55RS/GS can be used in an BOCESA
system without using wait states. The parallel /O consists of two B-bit ports and
one B-bil port (both general purpose). The MS3MB81C55RS/GS also contains a
14-bit programmable counter/timer which may be used for sequence-wave
generafion or terminal countpulsing.

A M) |FORT &
PAp-~
256%8 =g
Aunﬂa:“:} 4
= STATIC ™ |PORT B
GE——H~
RAM B PBo~
ALE —
KD~ — |FORT C
e ——— c (:E>F‘Cr.r~5
RESET——o LIIEE ] | |
F
*
TIMER CI;K;—T —¥eo (+5V)
TIMER QUT * GND{OV)

Figure C-5. Functional Block Diagram
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- - £ T [TH] [F5] P s ——
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Figure C-6. Pin Configuration of 81C55
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Functional Pin Description

RESET {lnput)
A high level input to this pin resets the chip, placing all three 1O ports in the
input mode, and stops timer.

ALE {Input)
HNegative going edge of the ALE (Address Latch Enable) inpul laiciss ADo - 7, .
I0/M, and CE signals into the respective latches.

AD: - 7 {Input/Cutput)

Three-state, bi-directional address/data bus. Eight-bit address information on
this bus is read into the internal address latch at tha nagative going edge of the
ALE. Eight bits of data can be read from or written to the chip using this bus
depending on the state of the WRITE or READ input.

CE (Input)
Whan the CE input is high, both read and write operations to the chip are
disabled,

10/M (Input)
A high level input to this pin selects the internal 110 functions, and a low level
selects the memory.

RD (input)
If this pin in low, dala from either the memary or ports is read onto the ADo - 7
lines depending on the state of the IOM line,

WR (Input)
If this pin IS low, data on lines Al - 7 |15 Written Inta_either the memory or into
the selected port depending on the state of the IO'M line.

PAo - 7, PBo - 7 (Input/Cutput)
General-purpose 1'0 pins. Input'output directions can be detarmined by
pregramming the command/status {G/S) regiater,

PCo - s {Input/Cutput)

Three pins are usable either as general-purpose /O pins or control pins for the
PA and PB ports. When used as control pins, they are assigned to the following
functions:

PCO: A INTR (port A interrupt)

PC1: A BF (port A full)

PC2: A STE (port A sirobe)

PC3: B INTR {port B interrupt)

PC4: B BF {part B buffer full)

PC5: B 5TB (port B sirobe)

TIMER IN {Input)
Input to the countertimer

TIMER QUT {Qutput)

Timer output. When the present count is reached during timer operation, this .
pin provides a square-wave or pulse output depending on the pregrammed

control status.
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Function

81055 has 3 functions as described below.
& 2K bit static RAM (256 words = 8 bits)

& Two 8-bit I'0 ports

(PA and PB) and a 8-bit 1'0 port {PC)

& 14-hit timer countar
The internal reqister is shown in the figure below. and the 'O addresses are
described in the table below,

| "
| I
I 2 |
| 5 A-ndf Internal Dala Bua |: |
| = |
| I
| |
I |
Com Timor| Timar
! mend s e il Viuse | LsB f
2z |
I Status F Timer Mode I
| L 6bis | L Bbils 8 bits |
ey 1 et (LR Y SRR R I e . /
=
Figure C-7. Internal Register of B1C55
170 Address
= T T T T Salacting Ragister
AT | AR | AS | A4 | A | A2 | A1 |AIZI |
x| n | 0 O . T L | o iln1u'rnaJ-:ummanu-'sdatuurngl:wr
XX [ X | X | X |8 |0 |1 | Unversal /0 part A (PA)
i K| X [ % 51 d 1 0 | Uniwersal O pari B [PB)
xx'xlxlxn 1 | 1 | vopetCPC)
— + - - SURSIRE——
O 1 @ | @ | Timer count lower position 8 bits (LBE)
i x| X ] x 1 o : 1 | Timer court uppar pasiten § bits and ttmer moda 2 bils (MSE)
X Don't care

Table G-4. I'D Addreas of B1C55



(1) Programming the Command/Status (C/S) Register

Tha contents of the eammand ragister can be written during an 10 cycle by
addressing it with an 'O address of xxoocx000. Bit assignments for the reqister
are shown below:

[rmi] Mz ] iem | iEa | Poz| eci] pa | pa |
L e &

Defindion of Pha - 7 = inpul

Dafndion of PBo- 7 ! = output

- ALTY See the pon
11=ALT2 el

01 =ALT3  assignment
0=ALT4  rzbie

Part & interrupt snable 1 = enakled
T POM B anEerrepl angnie D= dizabled

—— Cefinition of PCo - &

00 = HOP ; Does not affect counter cperations:

0t = 5TOP : Siops the timer if 1 i funning
NOIF il the timear i not running.

L= Timar command
10=5TOP AFTER TC - Stops the timer when it reaches
TC.

NOF il tae fimar iz nod running.

11 = START : { tha timer = not rwnning, keads the mode
and ihe count langth, and immediataly
elare lrrer sparabicn. | the timer is run
nindg, loads & new modse and the cound
length, &nd starts imer cperation imrme-
dialaly atter TC is remched

Figure C-8. Programming the Command'Status Register

Fin ALT ALTZ | ALT3 ALT4

FCa Inputpon Outputpert | AINTR ANTR |
FC) Ingut part Outout port A BF [ aer

PG, Input port Output port A STH A 5TH

PG Input por Clutput g Qutput port BINTR

PC. Input o Ot Bt Dutnu‘tn; B 8F

PC: inpun pa Qutgat part | Output e B3TH

Table C-5. Port Control Assignment




{2) Reading the C/'S Register

The 1/C and limer status can be accessed by reading the contents of the Status
registar located at 1'0 address x0oex000. The status word format is shown
below:

AD7 ADE ADS AD4 ADI ADZ ADT ADO

. MTWF %uﬂfnt oor |m'rnu|-'|:n| D |IhT"'*

Part & intemups reguest

== Part & buflar full

Bt & lntarrupd anabls

————————— Podl B intenmupd requast

Pt B Buer full

Port B intemmunt @nable

Timer interrupl. This bit is el high whan tha limar
reaches TG, and is reset when the 505 register is read o
a hardware resel ooourg.

Figure G-9. Rending the ¢'S Regiater

(3) PA and PB Registers
These registers may be used as either input or output ports depending on the
programmed contenta of the C/S ragister. Thoy may alse be used cither in the
. basic mode or in the strobe mode.
1'D address of the PA register; xxxxxG01
I/C address of the PB register: xood010

{4) PC Register

The PC register may be used as an input port, output port or control register
depanding on the programmed contents of the C/S register. Tha /0 addrass of
the PC ragister is sxx011.

(5) Timer
The timer is a 14-bil counter which counts | IMER IN puises.

The low order byte of the timer register has an 'O address of ;oo 00, and
the high order byte of the register has an 'O address of 00101,

The count length register (CLR) may be presaet with two bytes of data. Bils O
through 13 are assigned to the count length: bits 14 and 15 specify the fimer
output mode. A read operation of the CLR reads the contents of the counter
and the pertinent cutput mode. The initial value range which can initially be
loaded into the counter is 2 through 3FFF hex. Bit assignments o the timer
rnuntar and possibla output modes are shown in the following.
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[ M2 | m1]Tia{Ti2[ 111 fT10f 78 | 18 |
[| ] L ]

Output mode High order & bits of count length

[ir {6l s el a]a]n[io] .
= ]

Low order byte of count length

Figure C-10. Bit Assignments to the Timer Counter

Mz M

0 0 Outputs a low-lavel signal in the latter half (Note 1) of a count period

o 1 CQutputs 2 low-lavel signal in the latter half of a count period,
duigmatically loads the programrmed counl lengii, and reslans
counfing when the TC value is reached.

1 0 Outpute a pulse when tha TC valua is reached.

iy | Outputs & pulse each time the preset TC value is reached,
automatically loads the programmed count length, and restans from
fhe beginning.

Note 1: When counting an asymmelrical value such as (3), a high level is
output during the first period of five, and a low level is output during
the second pericd of four,

Note 2: If aninternal counter of the 81C55 receives a resel signal, count
operation stops but the counter is not set 1o a specific initial value or .
output mode. When restarting count operation after reset, the START
command must be executed again through the C/S register.

(6) Standby Mode 0,

The & 1C55 15 placed In sEncoy mode when the high level 8t GE Input 15
latched during the negative going edge of ALE. All input ports and the timer
input should be pulled up or down to either Ve or GND potential

When using battery back-up, all ports should be sat low or in input part modea.
The timer output ehould be eel low, Otharwice, a buffer chould be added o the
timar output and the battery should be connected to the power supply pins of
the buffer.

By setting the reset input to a high level, the standby mode can be selecled. In
this case. the command register is reset, so the ports automatically set to the
input mode and the timer slops.
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82C51A
General Description

82C514 is USART (Universal Synchronous Asynchronous Receiver Transmitte:
for seral data communication developed for the microcompuler systam,

As a peripberal devica of tha microcompiuter system, AP051A racaivas parals!
data from CPU and transmits serial data after conversion. This davice also
receives serial data from outside and transmits parallel data to CPU atter
conversion. Thus the device is used 1or seral data communication.

B2C51A configuras a fully static circult using silicon gate CMOS technology,
Iheretore, it operates on an extrernely low power supply at 100 pA (max.) of
standby current by suspending all the operations. 820514 is funclionally
compatible with B2514,

AESET
CLE
oD

Fl
WR

ARl

DER
OTR
TS

RTS

=

]

TRAMSMIT
BUFFER

1P - g

— T30

TRAMSAMIT

COMTROL

b= TERDY

——» TXE

TG

—4

DATA
HUS
BLUFFEA
il
e
———— READNWRITE
COMT RO
— -]
LW
B "
R
R
=1  MODEM
sy CONTHOL
- ]

Ea &

RECEIVE
BUFFER

3P|

pe——— RXD

RECEIVE
CONTROL

e [ RHLY

& — AXC

pe———= SYNDET 80

e

Figure C-11. Functional Block Diagram
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gy D [E] OTH -
«—s Os[i] ] FTs —

82Ca14a

—s De[E] 0sA _—
-—a U'-E: nCSEY -
_ oy TACEH CLK -
— WA XD i
5 Ca[E] THEMPTY — &
e i N.C.
— » cofE 3] TS —
> Rro[3 18] SYNDET/BD e
- RXBDOY E 177] Ty M

Figure C-12. Pin Configuration of 82C51A

Functional Pin Description

Do = D7 {Input/Output) :

This is a bidirectional data bus which recaives control word ang transmit data
from CPU and sends status word and recelved data to CPLL

RESET (Input)

A “High" on this inpul forces the B2C51A into “reset status'.

The device waits for the writing of “mode instruction”.

The min. reset width i six clock inpule during the operating status of CLK.
CLK (Input)

CLK signal is used to generate an internal device timing.

CLK signal is independent of RXC or TXC.

However, the frequency of CLK must be greater than 30 times the RXC and
TXC at Synchronous mode and Asynchronous "x1" mode, and must be greatar
than 5 fimes at Asynchronous “x16" and “x64" mode.

WR (Input)
Thig Is “active [ow INpUT TeRMINal which recelves a signal for walting transmit
data and control words from CPU into 82C51A, .

RD {Input)
This is "active low" input terminal which receives a signal for reading receive
data and status worde from 82CE1A.
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CD {input)
This iz an input tarminal which receivea a signal for aslecting data or command
word and status word when 82C51A is accessed by CPU.

If C/D =low, dala will be accessed.

If C/'D =high, command word or status word will be accessed.

€S (input)
This is "active low” input terminal which selects the 82C51A at low level when
CPU accesses.

Note: The device won't be in “standby status” only setting CS = High.
Refer to “Standby Status™
TXD (Output)
This is an outpul terminal for transmit data from which serial-converted data is
sant out.

The device is in “mark status” (high level) after resetting or during a status
when transmit is disabled.

It is also possible to set the device In “break status” (low level) by a command,

TXRDY (Output)
Thiz = an ;tpedt tarminal which indicatas that 82061 A iz ready to accapt a

fransmit data character.

But the terminal is always al low level if CTS=high or the device was zet in
“TX disable status” by a command,

Mote: THRDY of status word indicatea that tranamit data character ia
raceivable, regardless of CTS or command.

If CPU write a data character, TXRDY will be reset by the leading edge or WR
signal.

TXEMPTY [(Oulpul)
This is an output terminal which indicates that 82C51A fransmilied all the

characters and had no data character.

In “synchronous mode”, the terminal is at high level, if transmit data characters
are no longer laft and sync characters are sutomatically transmitiad.

It CPU write a data character, TKEMPTY will ba reset by the leading edge of
WH signal.
Note: As a transmitter is disabled by setting CTS “High" or command, a
data written before disabled will be sent out, then THD and TEEMPTY will
be "High". Even if a data is wntten after disable, that data is not sent out
and TXE will be “High".
After enabled transmilter, it is sent out.
TXC (Inpust)
This is a clock input signal which determines the transfer speed of transmit
data.
In "synchronous mode”, the baud rate will be the same as the freguency of
THC.

In “asynchronous mode”, it is possible to select baud rate factor by mode
instruction. It can be 1, 1/16 or 1/64 the TXC.

C-21



The falling edge of TXC shifls the sedal data out of the B2C51A.

AXD (Inpur)

This iz a terminal which receives serial data.

RXRDY (Output)

This is a terminal which indicates that 82C51A containg a character that is
ready to READ.

If CPU reads a data character, RXEDY will be resel by the leading edge of RD
gignal.

Unless CPU reads a data character belore next one character is received
completely, the preceding data will be lost. In such a case, an overnun ernor flag

of status word will be set.

RXC (Input)
This is a clock input signal which determines the transfer speed of receive data.

IN_“syncnronous mode”, Ihe baud rate will be Ihe samea a8 ha fraqueancy of
RXC,

In “asynchronous mode”, it is possible fo select baud rate factor by mode
instruction. It can be 1, 1116, 1/64 the RXC.

SYNDET/BD (Input/Output)

This is a terminal which function changes according to mode.

In “internal synchronous mode”, this tarminal is at high level, if sync characters
are received and synchronized. If stalus word is read, the terminal will be reset.

In “external synchronous mode”, this is an input terminal,
If "High” on this inpul forces, B2C51A starts receiving data character.

In “asynchronous mode”, this is an output terminal which generates "high level
autpul upon the detection of "break" character, if recaiver data contained “low

level’ space between stop bits of two continuous characters. The terminal will
be reset, if AXD is at high level.

DSR (Inpun)
This is an input port for MODEM interface. The input status of the terminal can
be recognized by CPU reading status words,

DTR {Output)

This is an output port for MODEM intedace. It is possible fo set the status of
DTR by a command.

CTS (Input)

This is an input terminal for MODEM interface which is used for controlling a

transmit circuit. The terminal contrals data transmit if the device is set in “TX
Enable” status by a command.

Data is transmittable if the terminal is at low lewvel,

RTS (Culput}

This is an output port for MODEM interface. it is possible to set the status of
ATS by a command,
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Function
Qutline
B2C51A's functional configuration is programmed by the software.

Operation between §2C51A and CPU is executed by program control. Table
C-6 shows the cperation between CPU and the device.

C/D | RD | WR
X X x Data bus 3-state
X 1 1 Data bus 3-state =
1 T Status - CPU

1 1 0 Contral waord — CPU
0 1 Data - CPU
1 0 Data ~ CPU

ccaccaﬂ

Table C-6. Operation between B2C51A and CPU

It is necassary o executs a function-setting sequence after resetting on
82CE1A, Figure C-13 ghowe the function-ectting soguonaa.

It the funclion was set, the device is ready to receive a command, thus enabling
the transfer of data by setling a necessary command, reading a status and
reading/writing data.
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External reset

Internal reset

Write moda
instruction.

Asynchronous

Write fist sync
charachar,

Write second
sync characler,

End of mode
aaiting

Figure C-13. Function-Setting Sequence
{Mode Instruction Sequence)

There are two types of control words.
1. Mode instruction (setting of function)
2. Command [setting of operation)

1. Mada Instruetion

Mode instruction is used for setting the function of 82C51A. Mode instruction
will be in “wail for write” at either infernal reset or external raset. That is, the
writing of control word after resetting will be recognized as “mode instruction”,

Iterms 10 be set by mode instruction are as follows:
Synchronous/Asynchronous mode

® Character hronous mode
s Character length

® Parity bit
[ )
]

Baud rate factor (asynchronous mode)
Intermal‘extermal synchronization (synchronous mode) .

No. of synchronous characters (synchronous mode)
The bil configuration of mode instruction is shown in Figures C-14 and C-15. In

the case of synchronous mode, it is necessary to wrile one- or two-type sync
charactars

It sync characters were written, a function will be set because the writing of
sync characters constitutes part of mode instruction.
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actera ks

Figure C-15. Bit Configuration of Mode Instruction (Synchronous)

2. Command
Command is used for setting the operation of B2C51A.

I is possible to write a command whenevsr necessary after writing mode
instruction and sync characters,

ltems to be set by command are as follows:

& Transmit EnablaDisable

® Heceive Enable/Disable

CTR, RTS Qutput of data

Roectting of error flag

Sending of break characters

Internal resetiing

® Hunt mode (synchronous mode)

The bit configuration of a command is shown In Figure C-18.
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EH

RTS ER SBRE | RME OTR | THEM

1 Trarwmit Enahle

0. Digakbs

oTR
1 = dif=0
0= DTA=1

Q.. Dinakie
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[ Ut IR
Q.. Normad aperation

|Mote)] Search mode for synchronaus
characlers in SyTichronous mace.

]
(Mol
0. Marmal coaration

Figure C-16. Bit Configuration of Command
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Status Word
It iz possible to gee the internal statue of B2CE1A by reading a status waord. The

bit configuration of status word iz shown in Figure C-17,

[i 53 [+ D Da (13 (051 (0] iz
v ™ A ™ ;
DR DET: FE OE PE |EMPTY | RDY FOY
an
FArly difenant irom
TERDY leemanal
L Sama s berminal
1 _.Parity error
1. Ovarmun miroe .

[CT=10 TR A T el
chionosis mode
Stop hit cannst

1— Framing amor b deiected,

Sihos tarminal D55
1~ B8R0
= D5R=1

Figure C-17. Bit Configuration of Status Word

Standby Status
it iz possibla to put B2C51 A in “standby status” for the complete siatic
configuration of CMOS.

When the following conditions have been satisfied that 82C51A is in "standby
statug”

e S terminal shall be fixed at VOO lavel,
® Input ping other than S, DU 10 O/, RD, WR ana G/D shal ba fiked at Voo

or GND level (including SYNDET in external synchronous mode),
Note: When all outputs curmrent are 0, ICCS specification is applied,
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Basic Construction of LCD

Liguid crystal is a substance midway between a liquid and a solid, although i=
appearance is much like a liguid. From an electrical and optical standpoint, it
possesses the properties of a crystal. Items which use this substance are called
liquid crystal display elerments. The LCD used in the Tandy 200 is a TN (Twisted
. Mamatic] type of liguid oryetal. e bagic conetruction is shown in Figure C-18

Liguid Crystal
e e
Front Glass i
Elecirods Fromt Halanzer
i ‘_l [
7 AT AT A A i A AR 1
¥
\ »
P N e ]
I
kY ‘I'.
5 Retlector
Y Filler
| S

-\"k Rear Polarizer

\._\." Fear Glass Electrode
Figura C-18. Construction of LED Panal

The LCD operates as an “electric shutter” that controls the passage of light.

If voltage is applied, the transmission of fight is blocked, otherwise, light is
aliowed to pass =o that lefters and numbere can be digplayed

Figure C-19 demonstrates how the LCD operates:

» The liquid-crysial display element is sandwiched between the two polarization
plates. The polarized axes of the upper and lower plates are placed at right
angles to each other 1o use the optical “twisting” of light.

® As shown in Figure C-19 (&), If voltage is not applied, the liquid-crystal
molecules between the upper and lower plates twist 80° to distribute light.
This results in a 90° optical movement and the transmission of light.

® in Figure C-18 (b}, however, voltage is appliad and the liguid appears frosted
in current-carying areas, thus blocking light transmission.
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(a) Voltage is not applied Nl Light . (b} Valtage is appled
— Front Poiarizer —
—=— N ——

Front Glass Elachuﬁv

é& Lﬁ

. ____.Fl.gar Pularitq__,.-"

— e S

Light is passed Light is interrupted
Bright Cark

Figure C-18. Operation Theory of LCD Panel
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HMG6264LFP-12HMG6264LFP-15

B192-word x B-bit High Spesed Static CMOS RAM
= FEATURES
® High Dierviity Small sized Packaged
Projection Area Reduced to One-Thirds of Conventional DIP
Thickmess Redwced to & Half of Corventional DIF
High Speed: Fast Access Time 130/150ns fmax}
Single BY Supply
Low Power Standby and Low Power Operation
Standby: 10uW (oyp.), Operation: 200mW (typ.)
Capahility of Battery Back-up Operation
Complately Static RAM: No clock nor Timing Strobe Required
ﬂcrltll"( TTL Compatible: All Input and Qutput
Equal Actess and Cyele Time

LI BN N

L

(FIam)
L

= PN ARRANGEMENT

B BLOCK DIAGRAM

1
1
18]

—
—iy 340

el

4

i
UL

2 —

=
M=
3
=
:-.-._I

—
& ABSOLUTE MAXIMUM RATINGS
5 Tem [Symbcd | Ratimg Uniy
Terminal Voltage = T -3 ** 7.0 W
Pawer Dhsipation T W L et
E‘p:allnp' Tempul.l-ullz i | [ ;-up: T om+m . | £
“Slutage Teeeprrabere Ty 55 e 125 C
Storge Teapcranue (Unlwi Dt)| Thias | 1070 485 | T

®Wirh pespedt 1 GND, *® Palse width Siny - 30V
= TAUTH TABLE

WE TS, [cs, [OE ] o [ uomm ¥og Current ot
L X | Mai Sehecied | L A K
x X Powss Dowa) Hagh Z /58, /583
M H _?TD;I'[HI Drabied ' !_Iq:ll'. feo, feer b e
L [Wesd I Dot [ e, feen e =
Ho Lo |_ Din ree, feen Write Cyche (1)
5 -~ [ T ItE, fee Wiite Cyele (3]




= RECOMMENDED DC OPERATING CONDITIONS (T, = 0 ro +30°C)

ltem Symbal min L max Linat
Voo 45 5.0 % .
Su Vol a
i el _ o o] & ¥
Fayy 23 | - 6.0 W
Input Valtage Vie = l. —. 5 -

* Pulie Width $0es: 3.0V
= DC AND OPERATING CHARACTERISTICS ( o = SV 105, GND =0V, T, = 0 1o #70°C)

liem | Symbal 'I'hl l:wdmu- [ min | yp* | max | U
_hul Leakage Current e Fin=GND to I-"n: - - 1| A
1 m'WH of 52 Fip or OE= My oo w’-l"",. T
Output Leskage: Curvent : TWI Froo=GND or Fep & = 1 | =h
Operating Power Supply Cumrent | foc CRI ¥y, C82=V g, fyp=imA - |40 [ 20 [ma
Avwragn Operating Current foc M, cycie, duty= [ 00F%, = O0ma - & | 110 |E1A
Ish 5= Fip o 5=y, - i 1 [ma
Standby Power Supply Cureemt | fsnpee | CI2For- D.H' C!h‘il’r:: NIV CSIS0.2V | - 1 Iﬂl‘r (L]
fagzes | CRIZ0IY =1z [100 [ un
For, Top=1.1ma4 - 04 ¥
Crutpat ol - —y -
- | You Icm- 1.hnA M- | =

* Typwal limits are st Fees 508, :r.,-:s“r.nd specafied baading.
== ¥ min= -03%

= CAPACITANCE (= MMz, T, = 25°C)

~ lem [Symbed | Test Condition | typ | max | Unit
Input Capackiance Cin | Fin=0V - & [eF
ingeat i iput Capacitance Gro| Pro=v | - | & |pF

Male] This parameder s sampled snd moi 1 fesisd.
® AC CHARACTERISTICS (Ve = 5VA10%, Ta = 0 10 470°C)
= AC TEST CONDI TIONS
Input Palse Lveis: 08 1o 2.8
Input Fise and Fall Tires: e
Input mnd Clutput Timming Reterence Level 1 &Y

Outpeat Lomet: 1TTL Gone and ;= 1000F |including stope snd jig)
® READ CYCLE

iy Symbol H.HWL'FF-I 1 Filds 264 I__F“F-]! -
1 Hm_ mix min mai -
Read Cycle Time tne 130 —= 15 n
Address Access Time fan - | ™ - | w
(58 feag | - 130 - 150 i
L e fooz = 120 = 150 | m
_ Dratput Enable to Caiput Valid fow A Gl - 0 -
Chip Selection to Catput (] friy 1k = 15 u na
in Low £ 52 T 1 - [E] - | m
Chitpet Enable to Ouipst i Low 2 IaLE 5 = . - ns
C\#mm o Output = Thz g 0 ) i =0 o
Iz L] 4 o 0 i
Cutpus Disabée to Dutpst bn High 7 Ione 0 di o S0 s
Outpur Fald from Addres: Changs rm-_' : T 2 15 = e

NOTES: | vy and rpy gy 2 defined as the Huu: which the outputs achieve the apen cecuir condition and we not referred
4o omiput voltage bevels,

1 A% amy given teemp and voltage condition. gz man is e than £y o mis hodh for 2 given device and (rom
dewice o device.
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» READ CYCLE

e —

Addren b 4

A

NN e—

Tas

il UL,

S/ . NN ANANNRNN N

e rE

‘nzs

i\;\{\;\mn;; :'ﬂ:; :‘-.‘n:; el J;;) ;:ff;:z’ /
Dratn Valid @

Dout

NOTE : 1) WE is high for Read Cycle

® WRITE CYCLE

ltem

HME264LFP.12

S

[ HMEGALFP-15

min MEX min = I'H.i! Uﬂ.ﬂ_

“Write Cycle Time twe 120 13| 0
 Chip Selestion 1o End of Write oW [ - 10 [
_Addsess Setup T Tas ] [ ns
Address Valid o Exd of Write AW a5 - 1] ns
Wirils Puls Width wr 0 0 ns.
T [ 75T, waa 5 | 10 | - ns
e i [ Twa1 I : fE; = m
_ Write bo Outpui is High 2 twaz 1] L] o 50 ns
Drata to Write Time Okeexlap fow L - L1E] - ni
Datn Hobd fram Wrie Time [ 1] = 1] - I
OF 1o Cwatput in High Z fonz & T i - ] =
“Dutput Active from End of Wrile fow 3 = n = [
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& WRITE CYELE (1) (D€ clock)

- ! | W - -
Addrem u k4
Lt [4]
L LS e wr E"-_._._-_..
a N L N Fa

A r—T

[&.7.] : i Jﬂ.qu.' N i w5
WE ~ras|d] ~lwp—
T I A g
fouzlf]
Dol T

I i S A A ow ;E!I

AL A B

» WRITE CYELE (2] I0E Low Fixl

- I'"c -l
Address X, b §
[ faw Trwr[a)
NN NN T
—— fow|2| - —|'wme 4]
82 Frrar 1 > ALY
['wRI 14

WE twpll
a3} it ~Tg -

13 - twz -fow g9y A

P —
Dot — 2 ¥

Flow-=ipn+ | 7]
Din

HOTES H.'I.I'rnkmr:l‘hl'qmemyo{.hhﬁl,l igh C52 and & low
WE. A wem hpu 1 the latest irsnwtion smong £51 going low, 051
poing WE poing low, A write emds a8 the easlieil tranation
among 1 going Righ, (52 mmlh-mlﬁpuqh'h fwr i
measueesd fram the beginninng of wilie & the end ol smie.

) tow in sstwmared from the laier of £51 going low ar C52 going high 1o
ik end of write,

¥p Iy ix meeasured from e addeess valid 10 the beginnimg of write.

4} Farp i esempared from the end of write o tee sddeeds chamge,
Twpy applies in case & write ends at C51 or WE gomg bigh
fwpg Epplies In case & write ends 2t T8 going low.

5¥ Druring this persod, 10 ping are in the output slai, therefoce the input
sipmali of spposite phase to the outpuls man mat be applisd.,

63 H CE1 goes low simuliancoualy ﬂlh“mh-mmﬂm
low, the outpuis remnass in high pedince tlat.

Th Drdat ik qhe mame phase of the ks writtem dats i thas wribe cycle.

Ep Dot an thee pead dats of next eddeesd.

#3051 is bow and CSI i high dugisg ehis peaied, [0 pina are m the
outpul sisie. Thenfore, the inpul mgnals of opposile phase o the
urpuls must nol be appled 1o them
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" LOW Frp DATA RETENTION CHARACTERISTICS (T, =0 e +70°C)

Irem Symbol Tent Condition [ min Jtyp [mas [ s
¥ o for Dt Ret Vo | CSlz¥Foe— 0V.CR22Fpe - 02V or CS2E0.2V ETHE E
Yory [ CSIg02¥ g 0 [=[= ¥
1 Voo = 1OV, 0BT & Vop = 0.3V A = B
Duts Retention Corrent conmt | cBf2 Woe - 02V olts2 03V e
fecong | Vo= 3.0V CEl S 0.2¥ - |1 |30 | aa
Chip Deselect 1o Duta Retention :
Tiws fcon Ser Rrtention Wavelomm Qi == ns
Operation Recovery Time ir g g —

* Fyp mim = =03, 20pA max at Tz=0-~80"C
** fae ™ Resd Cycle Time

* LOW Ver DATA RETEMTION WAVEFORM (1) T8 Controlied]

= LOW Ve: DATA RETENTION WAVEFORM (2] (C5F Cantralisd)

Duts Retention Made

For -

ASV-— — = — = -

Yory-—- - —-

0.4V -

- ——-

NOTE: In Dats Retentica Mode, {52 controls the Addres, WE, £%1, T and Din
BalTar. I C5} conirols duis reiention mode, Yin for thess inpary can be in
the bigh impedance siave, W 051 controls the dats selention mode, 52
muast mtisfy either (52 > Yee—0.7% ar C51 < 0.3V The otk mput
levels {address, WE. OF. 1/00can be m the high impedancs stase.
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HMG6264LP-10, HM6264LP-12 '
HMG6264LP-15

B192-word x 8-bit High Speed Static CMOS RAM

= FEATURES e
. ® Faitl secess Time 100ms/ 12004/ 15004 [man. )

® Low Power Standby Standby:  00TmMW {iwp.)

Low Power Operation Operating: 200mW ityp,)
® Capability of Battery Back-up Operstion
® Single +5% Supply
® Completely Static Memory. ., . . No ¢lock ar Timing Strobe Reguired
& Equel Accsid and Cyele Time
® Commaon Data Input and OQutput, Three State Dutput [
® Dirsctly TTL Compatible: All Input snd Output |
® Smandard J8pin Package Configuration (DP-2E)
® Pin Out Compatible with B4K EPROM HMNAB2TE4
= BLOCK DIAGRAM
u ju A ® PIN ARRANGEMENT
- — e L
i =" : Eer =1 iy a1 — 50 NL_E E Voo
- [ Deade | 5| maxm -
g —— ! —_ v E WL
wns— i BT
o A.[3 Ecs,
e | I
me—rr— Io o I
i o g g 4
(] Casial ‘.E E_ﬂ., i
® B NG o
1 - “'E E :
- —— Tisdug Pudis Do 5 E E E'
e e e R A ELES
T i— AU i, [1#] v,
;,.—J 110, 1o,
= ABSOLUTE MAXIMUM RATINGS 1o, 1o,
Item Symbol Ralng Linai
Termmal Volinge * VT | Biwiia] ¥ s )
Powes Dissipaticn =] (K] W (Top Vicw)
Openiing Temperatie | Tew | 0w | °C
Starape Tempersture T Taz | - iaslH C
Storage Temperatuee (Under Biash| Thaas | —10 0o *BS A

* With respest to GND.  ** Pule widih S0na- -3.0%
= TRUTH TABLE

WE T (o5, [OE] Mo 1/ Pin Feg Durrent Hete

* H | % | Mei Selected High 7 fem, FSE1

% | % | L | m |Power Downp High £ Ism, 50z

H L H H | Dutpui Thsabled High T T, feet

H | L | H | L |Read Dot Icc, Icct T = -
L L | B W e et T S Tent, hee Write Cycle (1]
LT [® 1L i Jee, Jecl Write Cycle (1]

. W:HorlL
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« WRITE CYCLE (1} (0¥ clock]

Addrens X ] I}
& T v [ e TN
ERRNRTNN L O 27 Z
ILIECT L
e LTI AR NN
T e | i
WE e [0 [ ]

Ruae 18]

» WRITE CVELE (2} [0 Low Fixl

e X X

NOTES: 1] A wrise oo dusisg the overiap of 5 sow C51, 8 high C52 and & low
WE A A urite ai the |alest irensition among goimg bow, O3
Eaing and WE gaing low, 4 il ends i the marliesl frangton
aEig lmwﬁimwm“mmhﬂ-

d from ihe b inng of wriie io the end of write.
) rew is measured from the later of €51 gong low or T8 3 going high to
the end of wiite.

31t 4 % is measuped [1om the address valid 1o the begmning of write.

) P is measured from the eod of write 10 the addness clange.
Fygy Mpplies bn case 3 wrine ends ot £51 o0 WE going high
twpz Wpplies in case a write ends at C5 3 going low.

5 Dearimg, thin period, 0 pans are in the output stats, thenelfors e ingat
sipmils of cpposite phase o the outpuls must net be applied.

&1 If C51 goes bow simultanecusly with WE gomg low or af'tier WE poing
low, the dubpuls riesain in high impedamce s,

TrDoun |8 the game padase of the Bie writlen data in this write cycle.

8 Dious is dhe resd ducs of mext sddiess.

)17 CH1 i low and C52 & high during this persod, (/0 piss are in che
outpui ssie. Therefore, the input sgeals of opposite phiss o the
OULPUILE M Aat b applied 10 Them.,
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= RECOMMENDED DC OPERATING CONDITIONS (T; = 0 1o +70°C)

loem Swinibed min | Bp BN Uni
Feo 45 | %o 55 W

v 4
Riadinig G [ o | 4] ¥
Pw | 22 = ] ¥
MPLL Y filng: e | —0am = | o v

Fii,
. * Pulse Width S0ns- - 1.0V N
® DC AND OPERATING CHARACTERISTICS (oo = SVEI0%, GND=0V, T, =010 +T0°Ch

Inerm Symbal Teat Conditenn mm lln-r'"r;n Linin
It Leakage Cusreat Wit | Van=GMD 1o Fep L == 2 | ak
Dhitput Leakage Curent W if;rg;r;gﬁ”' or Ok=¥1 ot WE=Vi.., - T | uk
Openating Puwer Supply Cumment| foc | €51=Frp, C82=Fin, [oemA — [40 | B0 [ma
Averags Operating Current Toci | Man, ook, daty= 100%, Jpg=0mA = &0 [110 | m
% T e CHI= Fpg o0 C32= ¥y i : i 3 [ ma
Standly Pawer Supply Custest | [gnges | CSIZVpe-0.2V, C3IZFor t.2vercszsnav] - | 3 100 | ws
fspzes | CEIEDIV - 1| 100 | s
Fag Top =1 1ma - - 4 W
_D“Ful s Fan Tearg=—1,0mA z e | T
* Typical limits are a1 Fppm5.0W, To=25°C and specified boading. A
** FpL migs 0.3V
= CAPACITANCE (/= IMH:, T, = 25°C)
s Symbol |Test Condition | typ | max | Ui
Inpui Capaciiznce Cm | Fo=DW - b pF
_T:npuffﬂllmulf‘npu.—iuﬂ:t Crva | Vieo = iV = E | pE
Mo3e) Thas pasameter is campled and not NFE nested,
= AC CHARACTERISTICS (Vep = SW10%, Ta = 0 to +70°C)
® AC TEST CONDITIONS
. Irget Pulis Lawets: 08 1o 2 4V
Ingen Rige and Fall Times: 1lns
Inpast and Dheiput Timing Aedeence Level 1 5V
Cwitpun Load - 1TTL Gane and £ = 1000F (ingludeng scape and jigl
* AEAD EYCLE 4 * (4
o | . I-L.Iﬁu-tLP-] [ Hl.lﬁ]i'll.H] HMg28aLE15 | T
S Se— _ I v ma man max min max
Rerad Cyele Time | rae 100 - 130 - 150 - i
Addren. Aceem Tame Pl == W)= L] - [
T !
g Siboc s s Tl e ﬁ | Teor - 100 - 120 = 1540 ns
CE2 oaxr | - 100 - [F:i] . 150 n
(hstpet Enable to Cutpat v.gi_' ] toE = 50 BT = 0 m
Chap Selection o & L 10 - 10 - i4 E B
Dutpulm Low 2 £53 fLza m - 10 - 15 . n
-Duq:utElIHl 10 Cutpul im Low 2 TOLE 5 - k] - ] - ns .
Chip Deestlection i 51 THEZ) 0 5 0 m 0 4 s
ratpat in High I (&3] Ngg | @ 35 ] 40 [ 50 i
" Oualput Disable 10 Outpt im High 2 ioNZ b 1% 0 4 I 0 =
Cutpet Hold from Address Change ow | 10 - [ - [ L ns
NOTES: 1 1335 w0 teoprz are (efinnd ns 1he s et cutpuis ackiose Uy opom clooatt cowdifiom srud o7e 208 sedbrrad
e ot put voliage levels.
I Af sy given lemperature and voltage conditeon, Ipiz max iy less than 1 5 min bath fine & geeen device and Trom
. device 1o device.
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= READ CYCLE

Address

L EE TRy, 3 AR AR
e YR X MR
A s
fosE T TEE——
-,I'.". '.IIHII‘.\‘I\ '.\" 1\-.." i ‘.II!-—!ﬂLg__
o A -L-.".'L":I" Ll ll\ Y ‘:"':"'l A i
s { Diata Valid
=—roH
MOTE : 1) WE is Bigh for Eead Crcle
* WRITE CYCLE
] essiserran | AMssairaz | HMemalPas |
Tiem - = Limat
mwin man iR Lot min maK
Write Cycle Time iwe 1My - [F 1) 140 - ns
Chip Selection 1o End of Write Ew B 1] = 106 - ns
Addres Setup Time [T 1] - | 1] - ] - fid
Address Valid 10 End of Write law B 5| - 1] - ns
Wirite Pulse Wideh twr &0 - m | - w | - ns
%1, WE IWR L] 5 | - | ns
Wrie Time : : !
i 82 iwgr | 15 - 15 | - T i
Write to Crutput im High Z IWHE o 15 L] 40 1] i ns
Diata b0 Weile Time Dverlap W 40 2 50 = (1] - na
Data Haold from Write Time [ L - o = | nd
OF o Outpul in High 2 1OHE o 15 o 40 [ 50 ns
Cutput Active fram End of Write [T51Tg ] - 3 - (] - nd
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# WWITE CYCLE (1} 1OE slock)

L e S
Address X
e [4]
(v, WA ; [T R
sl (T ¥
1€ _Twry

"52_.-.-_--[-_-_4--;" 3 Pr i T AR

« WRITE CYCLE [2) (DE Low Fixl

1= e 4
o TIwRI4)
" E [5. rl:'"izl i‘ .l‘_ S
- towl 3] ———TwR2[4)
i p T
= {[WRI [4)
WE ~twe|l
Feasl3) i Feon-

AT —twz ~tow-7) | )
o TSR
Flow—ton- |[§

" ey

HOTES: 1) A wyile occurs during the overlap of & hhm. a high C5.7 and a low

'i"!.. A wrils hﬁll the kateat bransitios among C51 going low, C51
going low. A write ends af the earliest anstion
n!mn‘ i paing high, T2 poing Inw and WE goisg high. fwp s
d from dve b af write o the end of write.
1) fow is messured Tiom the kates of C51 going low or C52 going high o
he enid of write,
1) fa g i meamred from the addres valid g0 the heginming of write
A} fw i mveasared from the end of write to the address change.
w1 apgdies in case @ wiiie ends 2t C31 or WE going high,
gy applies m cae o write ends ot C5T poimg bow
Sjmuhglh:mmpih|nhmu‘uum therefone the input
rignaly of oppasite phese o the capuis must not be applied.
&) IF CE1 poes low simultanecasly with WE goasg low ar afies WE going
Jow, the o gpuits remaln @5 high impedance vate,
Th Dusiat b the mme phise of the latest writtem data m this write ovcle,
Ep Dot ts the read dada of next address.
W 1 CHL s bow and C52 e bigh dwring this period, L0 pims are in the
autput wiwte, Therefose, the input sigmaly of opposite phass 1o the
ouitputs mast wot be applied 1o them,
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" LOW Fioo DATA RETENTION CHARACTERISTICS (T, =010 +70 °C)

hem Symbal Tast Condighon man_|typ Ll:nil | Unm
R Fomi | CS12Fep - 00V 082 3F e - 0.2W or £5250.0V 10| - B
¥ For Dara g [ Vo T 20V : = ,.- = T
| fecom | fec = LoV T Vog - 03V, N ERET
Data Retention Currest IE Ve - 02V w 5 0.2% |
lecprs | Voo™ 3.0V, 052 5 0.3V T
Chip Deseléct to Data Retent T -
Time ™ | tcor e Retention Wavelosm o |- - l ™
Operation Recavery Time g | s = —*

* ¥y min = —0L3Y, DA max a1 T=0-40°C
** i ® Resd Crole Time

® LOW Ve: DATA RETENTION WAVEFORM [1] (EE1 Conbradled)
e [rata Reiention Mode

= LOW Ve DATA RETENTION WAVEFORM (2) 052 Comrofed]

Distu Re bention Mode

MOTE: In Dats Retention Mode, CS2 contrals the Address, WE, 751, OF and Din
Fulfer. If C52 controly dsta retention mode, Vin bor thess inguts can be in
the high impedance state. B O] conirols the data eetentics mods, C83
munt sty either C52 > Yoo=0.2V ar C32 < 002V, The oiles inpul
lewnls (address, WE, OF, 110} can be in the high mmpedance siste,
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Sopply Cuseent Loy (Normalizad] Supply Current Lpp, fopg (Rormalized)

Accans Time i 4 4. oo (Normalizid)

SUPPLY CURRENT v
SUPPLY VOLTAGE

|

Ta=2T

it ] T A [1]
Supgly Voltage Vg (V)

SUPPLY CURRENT wa
FREQUENCY

ab I/.

|
; ]
b | 1 ] " L

Freguency {MHEY

ACCESS TIME wi.
BUPPLY VOLTAGE

aF (]

Supply Vollage Vg (V)

LA [ (1

Apzei TIme 1y 4. lpg (Mormalined) Supply Carment Ip. e (Normalined)

Accmn Tiee 4, ipg (Hormalized}

SUPPLY CURRENT wi.
AMBIENT TEMPERATURE

1
Ny =¥

Lz -

W
—
-..____-“---
LI 2 o
L]
L] o - = -

Ambsnt Temperarare 7, C)

ACCESS TIME v
LOAD CAPACITANCE

8] T

A

TER R )

Laad Capscidunce ©g (pFh

ACCESS TIME .
AMBIENT TEMPERATURE

o]

L) L] L -
Ambient Temperaiure Ty ()



Dutpst High Carrest fogy (Mormalzed) Inpal Low Valtsge Vip pae (Mormalized)

Seandby Cusrent [eeng, lopi. Teny (Normalized)

INPUT LOW VOLTAGE wva
SUPFLY VOLTAGE

14 | |

| E=my
|

(L] (5] am (X

Fapply Volisgs Vg (V]

QUTPUT CURRENT w1
OUTPUT VOLTAGE

[r

¥ 1 [] [}

Ounpat High Valtige Vg (V]

STANDBY CURRENT we
AMBIENT TEMPERATURE

=

[N i L

Ambient Tampersiure T, (*C)

[ ] -

INPUT HIGH VOLTAGE
vi SUPPLY VOLTAGE

i T

E 1

z

i B _..--"""‘:
E i -.._.____I—-"""-‘ A
E -""'.'.

§ o -

>

E- e - | —

P v

- i ] ory [ i

Supply Yolisge Vo (V)

OUTPUT CURRENT ws

OUTPUT VOLTAGE

i

i

TamBT
P =8 W

/

ol

v

Coutpiat High Carreat Iy, (Mormulized)
-

L] ar [T}

Crutput Low Vialoage Wog (V)

STANDBY CURRENT v

SUPPLY VOLTAGE

(L} I
T 37

=4

Stundby Current [pppg. (55, fopg (Mormalized)

Supply Valtege Vg (V)




HNG613256P,HNG13256FP

32768-word x B-bit Mask mm Read Only Mm'nmr
The HNE13256P/FP is o mask -progra + byte-arg d memo HMNE 13 256P
ry designed for use in bus-organized system.

Tao facilitate wse, the device operates from a singe power supply, has
compatibility with TTL, and requires no clocks nor refreshing
because of static operation.

The active level of the CS and OE ingut, and the memaory content
ary dafined by the user, The Chip Selsct input deselects the output
and puts the chip in & power-doss mods {DP-18}
FEATURES | HME112S6FP

Fully Static Operation

Automatic Power Down

Singhe +5V Power Supply

Three-state Data Output far OR-tie

Mazk Programmabie Chip Select and Cutput Enatse
TTL Compatible

Maximum Access Time: 2560 (FF-34)
Low Power Standby antd Low Power Operation: » HH ‘“mnmeur
Sandby SuW (typ. ), Dperation S0mW (typ.) » HNG 117560
& Pin Compatible with EFROM

= BLOCK DUMGHRAM

A

Ad—y Memuory I-Sene D2

ai— Matrin [ I:lum-: —oa
Hu

AT Dacodes . Nexn— — D%

>

=
|
i

1 Tog Viewh

-

L
'DE-*— ’ # Actine level e delined by the cosiome,
* active level defined by the weer. ,“;’;::m ; -

®* ABSOLUTE MAX IMUM RATINGS

Tiem Symibed | Walse Uit
Supply ¥ollage® " | Fee | 03w+id | W
Inpui Vobtage® | Fin -03 o +7.0 ¥
(hpegating Tempesatere Hange - | Topr | 1012 +75 b
Btonge :f;}.lﬂhlmw : Tuty =55 m fl._H_- i 2
Baomge Temperature Range (Under Bias) | Tidaa | - Mis 1;#! |

*With sespect to Fag
IIIECIJIIIEM)ED l!: OPERATING CONDHTIONS

o= [ |
Sepply Voltage® .0 2 Ele
= W
bt Velings* = L' 5 (Top View)
| - . e S, S - - B e ittt
(e ranisg Temperatirs T= | =8 = 7E i s - =

& Wilk peapet b ¥y



B ABSOLUTE MAXIMUM RATINGS

Ttam Spmbel Hating Usie
Vall Wee —0.3~+1.4 ¥
Noper Waltage® W, —0.3—=+T1.4 ¥
Oiparuiing Tamparstars Rargs | 0 478 1
Storage Temgeratsre Range | = ~84- 118 G
Biws Sweruge Tempersiure Range | | -8 't
Mone: | Habsrassed 1 Fyy
WELECTRICAL CHARACTERISTICS
(Wee=8Y £ 10%, Vis=0V, Ta=0—+75T]
l1ew ] Eymbal Tamt Comdition min ot man Unin
ngst “Megh” Level Valtage [ T4 = [,
Irgmt "Law™ Lawel Velinge Wi L = LK ¥
Dutput “High” Level Vollage W = = B0O A 3 = - ¥
Cuzpun “Law” Level Voltage ¥ =1 6mA = = [N ¥
Bopuai Lewhage Carrewt B Fa =055V - = t A | A
Dutpd “High™ Lewel Leskage Carrent ™ CE =087 [ Wos =24V - = § A
Dwtpen “Law" Levsl Leaknge Currest Tisi TE-2.4V | Wy =04V - - 1 [] A
[ 10 sured by ™ SRR - ] n A
s Sy | In sgmrution [ Sl g = [K] 1.0 mA
Ti Capasritunas [ o = 1 pF
;m — ] Vo=V, = A M, Tom i . T
® Siesdy sisiw perreed eIy, el
BAC OPERATING CONDITION AND CHARACTERISTICS
SREAD SEQUENCE |(Voo=BV 1+ 10%, Vig=0W, Ta=0— +7570, L=1;=20ns)
leem Symbal min | L Uit
Biund Crele Tims ™ | - M
Addrasy Apeesn Time Haare o e
Chip Enable Azeess Time [ = | a# o
Dty Held Tows fram Sidress i .08 0.5 mu
Address Set-up Time fas [A] - »u
Addresa Hold Time Fam L] '
Chip Erable 08 l|!.| (13 k] = [
Chip Erable 0FF Time Fir [N ] = =1
| Ve ® AC TEST LOAD
Adirey v | 1" R b |
:—'d.!-; - =T | Tawi peim
T i m'l : hio {111
| ARV I
: IL":_-E !&:

AT, CF
L “"?Ot*’ 'm Prtm | |, =i~

BT bk B gt e
A diedes g IERTIE

C-46



® ELECTRICAL CHARACTERISTICS (Foo = S.OVEIDS, Fog = 0V, T, = —20 ~+75°C)

toem. Symibol Test Condition min q.-; man | Unit
Fin 23| - [Fge| W
Veltage
Tpst Vir 03| - [0B | ¥
You Top = =205 uh =] = ¥
O ¥
Epud Valtage FN }'IQ‘.I.-- T mA ) — [ o4 (73
Input Leakage Current Fim Fig =10~ 3.5% - = | L3 | mA
Doutput Leakage Current 'on | oo gav, S8 -22v li'l” == 110 ] wN
Teo Vour = 04V = | = | 10| s
Artive Toe™  |Foo = 5.5W, Jagg = DA, fge = min, duty = 100%.| - | 10| 30 | mA
Cirent f
sk : Stundey Ton Vg = 55V, 08 2 Vep — 0V, C5 5 0.2V — [ 1] %0 [ wk
Enput Capacituncs Cin Vo= - — = 10 pF
“Dhatput Capacitance Cout (kT b S et — |=] 15 | oF
*Eteady state carent
. Pop=sY, Tp= 190
® RECOMMENDED AC OPERATING CONDITIONS (READ SEQUENCE)
Ver=8V £ 10%, Ves=0V, Ta=— 20— +75C, £.= ;= 2ns)
Inemm [symbot] min | max | unin
Raad Cyole Time IR 2080 = [T
Addreis Accets Time faA - 20 na
Chip Sebect Access Time TACE - Pl ns
_E!_Ipm»ouw'lhl.nvt ICLE 1 = na.
Oestprat Enable to Omatpat Wakid 108 ) 100 ns
Owtpat Ensble to Owipai in Low £ oLz 1 = n
Chip Desslection to Oatpat in High £ CHE 1] i) ns
Chip Disahile 1 Dutpat in High Z | lonz ¥ 10 ns
Dutpat Hold from Address Change | rom 10 - At
= TIMING WAVEFORM
= READ CYCLE (1)
—— T
Address % ) 4 rl-l: TEST LOAD
[ T -Ppe— |
BE 5 V. T o
=] i | b
@ Ty, o ATTT7 | s
; e =
oo s amem 7 | opieite
= AEAD CYCLE (20 (Motes 1, 3)
Addres o x F e
et aa Yum :
Dout x Haem D L. L=l M
} L, ek i capatiiascs
= READ CYCLE (3] (Wotes 2, 31 B AN dinden wre ERRORE
% ROTES:
= : L. Device s contineously selected
ri = 3. Address Yalid prioe 1o or codnck
dent with TF transition low.
Dout . g 3 GE= by

4, Input puls kevel: 08 po 24V
5 II."H'I and outpul relerence level:



HN61364P,HN61364FP

B182-word x B-bit Mask Programmable Resd Only Mamory T e

Tha HME1364P/FP is a mask-programmable, byte-organized memory
designed for use in bus-organibed syitems,

To faciitate use, the device operates from a single power supply, has
comipatibility with TTL, and reguires no clocks or retreshing because of
S8R0 Operation,

The active level of the C5, DEy ~ OE; inputs and the memory content
are defined by the wser. The Chip Select input deselecty the output and |
puts the chip in a powerdown mode. |

= FEATURES At ve-a) |

& Fully Static Operation HEB1LMF P
* Automatic Power Down

® Single +5V Powar Supply

& Thres-state Data Output for OR-ties

& Mask Programmable Chip Select and Output Enabls

® TTL Compatible
& Maximum Access Time; 25004 |
® Low Fowss Standby and Low Power Operation; Standby SpW [typ),
Operation BOmW [tyo) L |FPFmi
# Pin Compatible with EFROM = PIN ARR NT
= BLOCK DIaGRAM * HMNE1304P
| prr |
= | =-, | Ne[d T Vee
=A== E g
S b = MO o
P - 7] il
..: - l | *" . E"
ﬂi} ® Antive lavel delinnd by e i Ay f!—__l.ﬂ..
Ayl T) Eﬂiﬂ"
= ABSOLUTE MAXIMUM RATINGS &[] mE
I Hem Symbal Valus Uit M [E s
Sepply Vollage® Voo —a3te +140 [ A T by
Inpuat Voltage* [ ~ —odw .0 v B8 T,
Diperating Temperatane Tw,_. —;!_lg_:_f5 o (A 1] E{:l,
| Stoauge Tesuperature Tow =55 to #1295 telo,
Bias Storage Tamperatune | Toup -0 0 *H5
* with respect to Fg,
s RECOMMENDED DC OPERATING CONDITIONS
[Fr— F 1_53'_r;in|_ ) min fwp max
Supply Valtage » ¥, 45 50 [
S Vo 'Pﬁc -0 = Y]
| i3 - Voo
Opsrating Temperature | 1 opr - e

[
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® ELECTRICAL CHARACTERISTICS (Vo = BVEI0%, Vg = OV, T, = =20 10 +75°C

Ineen Bymbsal Teat Comadiri min | WP | man Limit

[ Inpat Figh-tevel Veltgs Fin 11 Voo | ¥
| Ingst Low-leve] Valtige Vi 3 | - [en| ¥ |

Owrput High-level Voitage Fou |lgq=—H5sA 4 | - = ¥
uiput Lowrievel Yolinge P Toreiima = S e B I I 5
Input Leakage Cormnt To | Vim0 v 5.5% NEEEEES
[ Output High-ovel Leakage Cumrent | Tpop |Vour 14V, CHR00Y, (BR2IV == THISE|

| Dwigun Lowdevel Leakage Corrent | Tpoyp | Foge® 04V, CE=0LEV, T8=2.2W - - 10 | wa

T Jop ® | Ve i ler =Tk, pre=mmn, [y - 1 5 mA

:-""' G %_, VoS4V, (REF oo 0.1V, CRE0.IV 0| e
t Capacitance = - - i | gF |
Guipet Capacitancs. S il i i T

® Seesdy slate current  ** Fpp = 5% T, = 15°C

= RECOMMENDED AC OPERATING CONDITIONS (READ SECILENCE)
(Woe=BVE 10%, Vis=0V, To=—20 to +75C. l.=b=20nal

Item Symbel | min max Unit
Read Cyele Time Ire 250 - g
[Address Access Teme | faa | - ELS ns
Chap Select Accem Time Tacy - 250 n
Chip Selection to Outpet im Low ¥ fopz [11] = i
Oatput Ecable to Output Valbid fow - 10 ns
| Chasput Enable to Crsput i Low ¥ foeg | 00 | - | m |
Chig Desslection to Cuiput in High & LeHE [} (L ns
Chigs Diable o Dutpul s High 7 lome [ 1My a |
Cuputt Hold from Address Change e | [1] = |

= TIMING WA VEFORM
& Flawd Cyela (1]

1
2

o

e

Ehan

* RusdCyce (3) Mow23
S
%
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data 10 be sl 8 preseeiss inoseral doeme 1o ma
iy lator dor comvemion o FSK mgnals o1 varsmission
crt This bebephone retvwork. The moduliion cutgen is buf-
Bl famphfisd bedore derang the 800 ohm telephone ko

T FEE signal from rhi rema e mradm i§ feceved «s the
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e recmrved FSE camen
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speed modem. Tho tolaveng i @ descrgbon of sach i
diduil mgnsl

T¥PE [P 141

Thvie Ty wnpmsd swimcis sither the U 5 or C.C1LT T opea
‘tonal frequencees for both ransmiating and reosning data
Wran e Tvoa Sgd= 1" e U 5 sisrdand & selecisd
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E e ]

TRANSMIT DATA [Ta Dwta. Pin 111

Tranamal Dwis & e beary mfocmeion opsd, Daia
ervierad Ior iransmisseon 5 moduksied using FSK 1echnpues
Whon oparaling n e LS. saedai ( Tepe= 1"} & ogic
U1 mipul el nepraserts 3 Mart o when opersting in T
COTT sonderd (Tyvea="T"0 & e "1 Sged el
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TRARSMIT CARRIER (T Car. Pin @I
Tre Trarama Canme B 4 digrisl-syniheseed. see wise
emrnd ¥om 4 | 0 MHZ pscdanos refarence. The Ta CAN has
an A cungun impedance of § 0 tppe The Irequency
charschr s are A Sl
United Seaves Swndeed

Tyga="1"

Echo= "1

Muoda Te Dati Te Cas

T Mak | "17 | "0 Ha
Criggraane " Space | T W70 He
A o Mark | B - T
LT a Epaci &' AL He

AT T Smangerd

Ty ="

Echa ="

] Tu Oms Te Car
Charnal | 1 Mark —|'-|- 080 by
Mo 1 i Space 0 1] Hz
Chernei I Mark I iF 165 Hr
Moz | o | tpen | 0r | WSIHE |
Ecro Suppessor Oresbis Tore
Ty = "
Erhom "1™
Ta s T Cie
2 2HI0 He

TRANSMIT EMNABLE (Tu Enable, Pin 121

Thie Tramsmit Cardar culput is énabied whon 1ha Tx
Eratrm snpurs 17 Ko st 1008 cen e rranamined ahen
T Eratiie =

SAODE P 0

Tree Mpde cput seectd the pars of lansmaning ansd
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gpacifications of RPSCO1

Dutline:

The RPSCD1 is & real-time clock

that can be connected directly to
the bus of microprocessors using

the 80B%A, 280, &BO09, 6502 or other
CPU. Time can then be written to

or read from the clock in the same |

way as writing to or reading from [

RAM. As well as calendar and time
counters and alarm function, the
RPSCO01 has a 26 % 4-bit RAM,
a].lnwjng- battery Backup. It can
therefore be used as & non-volatile

e 7 e
cs [Z] 17 oecolr
apa [3 I DECIN
an & = KTXER
al [5] w0 o3
a2 8] = B2
a3 [7] Bl
FE 2] o0
GRD E il

RAM,

Featuren:

* Direct connection ta CPU

* 4-bit bidirectional bua DO-D3
* 4-bit address inputs AD-A3

* Internal counters for time (hours, min., Sec.)
years, leap years, monthe, days, and days-of-the-week]

* Choice of 24-hour or 1Z=-hour [AM/PM]
* All clock data expraessad in BCD code
* +30 sec. adjustment function

* Provielon for battery backup

* Internal 26 x 4=bit RAM

system

and date {100

* Alarm signal, 16 Hz clock signal or 1 He clock signal output
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Terminal connection diagcam
Block diagram

=5
L. I,EE
L) orTRYEy
L8 .
[t
B asialirn
1L
ma| &
af af 2
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Absolute mak. ratings

Nota

c-59

2: When connected to CRU (read/write cycle 10us)

Symbol Iten J Conditians Values Umits
Ve Supply wvaltage | -0.3 - 7 W
v __I.nput vol bage Valtage at any pin -0.3 - 7 v
with respect to GND |
Yo Output wol tage -0:3 - 7 ¥ -
Fd |Max. power com- |Tas25°c 700 e
sumption -
Topg | Under bias pi= W | e |
Tstg Storage =40 - 125 ag
LEnRperature e
kecommended operating conditions {Ta=0 = 70°C unless otherwise
specitied)
S]I'IJI:IJ Item F Values Uniks |
| _?}_{T-. TYP Max. :
Voo Supply woltage 4.5 5 505 v |
Vo Daaﬁ‘iaruaerualion valtage 242 5.5 ~i&E
ExT Ozcillation frequency of 32,768 KHz
crystal aoscillator
DC electiical characteristics
Ta=d - F0%C, Veoe5V +10% unless othervise specified.
Symbil Ttam _L:J;uramnnr Values a
conditions Min. TYE Hax. tnits
ViH "H" input woltage 1 — v lE | Voc v |
vIL "L input voltage -0.3 0.8 v |
VoH -~ uutput.-';-"ﬂ_ltaqil IgH==400pA Z-4 v |
VoL "L" output voltage | Ior=2mA 0.4 v |
11 Input current vI=0 - 5.6% S A B
rIT::IE tutput lfakagc_ e 1_11] wh
CLI}'F_E_I‘IT | i )
Tee) Voo power uul_:p_nly fxT=32. 766kHz l [ 1= EA |
curreant Voo=2, 2V |
_I'r.cz Vico power supply tr_[-JL:.l'-&-ﬁ-ﬁHz i 250 il -j-l--ﬁ
& | current voo=5.0V (Hote 2]
Note 1: curcent towards IC is considered pasitive (no sign)



AC electrical characteristics

EFamll — T002, Wer=Evw 488 wunlece othorwies cpecifiafd)
m i i | Mezsurement !__ Values gt
condi tiens Mim. TYP Max. | Units
LAl fddress RO/WE delay =L I ns
timix
EC RO/RR pulse width S T 10000
ECA hddress valid time af- | B - ;
ter RIAWR leading edge
| tRD paes delay time after S ] 400 | ns |
[ FD Liailiuy sdge [ A [ . =]
tROH Dake bBold time after v | ns
RO leading edge | ’ Ly
tWDL Dake delay bime after 40 ns
¥R trall ing edoe oo =, L=]
twi ODaka hold cime after FH ns
L !‘Iﬂ[ leading edge | 2 = !
AC electrical characteristics are as follows when VoosSw +10%.
Lymbaal | Mn.:l:nrn-.'.t-n_nl-'_. - _T.l'.'-l'llliﬁ_._ < il
Sy 15 ¥ el T conditions  Min. TYP -l Max, Unlta
tAL Address ROVWR delay 170 ns
| ‘ tima ‘ iy
tcc | KD/R pulse width a50 | | o000 ns
LCA | Mdress valid time af- 10 ne
ter RO/WR leading edge
:.'E.RD bata delay time after 400| ns
_FD brailing edge ]
TR OH Daka hoeld time alkce F) e
X %D Leading edge (o 1 -
twoL Deta delay time alter T 40 ns
i WE trailing edge | | |
| tWD Data hold time after 20

*Aefer to the timing chart of page 51

WE leading edge

C-60
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Funckion of pine

| Name o nf pin ND.

nf pin

Function

EEE

External intecface tetminals, vabid
when €5 = H and T8 = L.

nectad to the power-down detector of

Cs is con=

the peripheral circuitry and €5 to a
CPOD address decoder .

AlJ

Loln I | R ETE o i

II:'\.I}
WE 10

[¥iS

by = [
|

| AR 14
|

Q50IM, 16
ORLOUT 17

|vee 18

115122504

For easy adjustment of the second
counter without connection to & CPU.
It AbJ is set to high when the sscond
the anconis

mamntee ragiarsre 0 - 24,

are s&at to 0, and 1f ADJ 18 Bet to
hiigh when the second SGUnter registers
30 - 59,

the minutes are incremented.

the seconde are gset to 0O and

minal
but far lewel detection.
pgec. 15 requicred for high-lewvel

adjustments.

fAddreesn terminmlas Connssted &5

address bus of CPU.

:}D_-:;:Jntrul terminal. low when RP5C0L

i road by CRU.

]

This ter-
ie designed mot for edge detection
A minimum of 1040

ov
I/0 control terminal.
hv EFL.

Low when RESCH]
L& weikken
HJdltECtlUnﬂl ﬂﬂt& bus. LUHHECLEd ta

data bus of CPE.

UEELLlatGI circuit.

FOF SQUERUT O alarm Silgnal OF LeHZ/1HZ

clock signals. ﬂpén drain nutputn

For sonnection to 31, J’ERLH; cr_{:tal

-rEn? DOWET su‘l:n:.'lv terminal

C-@1
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Address allpcation of MOOE 00 (Hote 1)

HODE MODE
Ay - a.i-_._ Cl:mtl.-nts. = : [ (6] J_T}: 3 0
0 l-sec counter ' ' ' )
[ 17 [ 10-see ceunter T [ e L T e
2 -_'m:n 1.‘|.a-l.‘l|'l.|.‘-l:"t-’-_ I A I =T i | F
[T | 10-min caunter. | i |
= 4 [ J...—hnur CCII]DILH‘ | T e ]
5 TEE:E;u: cuunéﬁr:ﬂn:e ] ® 4 T
3 | Day-of-tha-ussk counter| x| i
R L—day =ounter i =P Tt 1T 1
E_ ‘I‘l U-day counter - x T=ni % [ T |
| ® Tl-month counter e T T
| 4 | li.l—rnl.r-_t_;j counter | 4 x *

B e I—V;.:;r coun ter LS —I- ; L I+ v ] i
|30 SR Bouter ! o e ey !
| P |HUDE Register | Timer EN Alarm BN mnj::__:_:_:-.rect-:.r_
) IR T e s | wo ]
. E Tes r*'f“?lﬁ_T_-_t‘i_ Test 3 l'Ien 2 Test 1 Test L
| E _1_555“T Combanlie: [_;nz oK | 1&H: om Timer | Alarm |

i RESET RESET

X indicates Lhat tha
Bbuc ﬂ.l'l-lﬂ:,'E ne U Wnen

(Hece 1) MODE 00 s set by writing data [(¥,%,0,0) ta address 0.
(Hoee 2) Bit 1 of the 1d-hour counter should be as follows when
the l2-bour system is eelected:
Bl - 1 [PH)
D1l = 0 |AM)

c-G2




Addrees allocation of MONE 0L (Rote 1}

MO DE MODE 01 W 7
[Al-A] Contents “i:".B-__ -iE'Z BT
I S ES [ = % e
'_j_ 3 x -I__ W
l__ﬂ_ 1 AlarFkm l-min t’ETg ::EITE_F = {
3 | Alarm 10-nin register |x [ |
= Alaom i-hour regimter | | |
5 | Alarm 10-hour rogister | x [= -
[ Al arm ﬁay-—nf-the-ueek F e N 1
FERRERN e i ! e
) Alskm 1-day register e UL TR |
8 alarm ld=day regpister | = ki | __I
= hElA ) 5 I - :
A IJ.'z—j-s:'»i.'Ex_q-—l-Touf x [ % e
| melector
B i Ll B |
B Lesp-year Sounber % x
e s - o = oz
. | Mode Baglaber X Timer | Alaem :'Hdijﬁ_;él_éé_i'm_ 3
() GH L TR ...
£ | TeitiFegister Test 3 |Test 2 Test 1 7est 0
F RBeser Contyroller oz IERz | Timer | Alarm
i ] m | HESET | RESET

(Mote L} MODE 1 15 set by writing
data (X, X.0,1) to address O.



hddress allocation of MORE 10 and 11 (Mote 1|

[MODE | MODE 10 {RAM — | wobe siimamr AN
|ﬁ3—51i Cantents Contents
e — ——
T
2 block 0 block 11
I3
=
M 4 bit
I -é_-: X 4
__7;_-| 1% | 13
—
5 | BAM RA
= |
a |
.
e |
| D | Timer| Alacm| WODE celector Timer |Alarm |MODE selector
EN it oM | moe: | kW Ex: [ W1 | ma |
i E [ %est | Test | Test | Test | Test | Toat | Teat | Test
] z 1 i 3 & 1 ; ___LI_ =2l
N E = i TéHz | Timer | flarm Tiz | TéHz ;Timer alarm
L |ou | om RESET | RESET | OF  |&W _JIESE._EEE_S“EI: |

{Wote 1] MIDE 10 14 set to by writing data {¥,X,1.0]
L audliess i,

PODE Ll is set by writing data [¥.¥.1.1) to
address D. (MODE 10 and 11 are in BEAM areas)

C-04



* Mode register (A3, Al Al &0) = {1,1.0,1F =D

DF (BF] Bl oo
Timer Alarm
EN EN M1 M
|

a 0 MODE 00: setting or reading time

] 1 MODE 0l: metting or reading of Alarm
data, 12/24 hour system; or
leap year

1 0  Writimg to or reading Block 10 in RAM

1 1 Writimg to or reading Block 11 in RAM

e ~» 58t 1 to enable alarm cutput.
et U t0 O1S8BDLE alarm cUBpuUt [LBHEZS

lHz clock signals not affected)

=38t 1 to start clock. BSet 0 to stop
seconds amd subseguent counters.

The leap—year counter registers a leap year when DL = OO0 = 0.

Tt aimul taneously counts wikth the year ecounter,

* The T2-houtb/24-hour selector sets the la-hour syskten when

D0 = 0 and the Id4-hour system when DO=1. PM or &M is selected

when 0L in the l0=hour counter is 1 or 0, respectively |see page 47},

Reset concroller I6HZ/IHE clock registerc.
(A3,a2,81,80) = [1,1,1,1) = F

B0 - ls regseks 3ll alarm rogistere and internal Alazm Ty To.

Dl = 1l: resets the L%-atage dividers before the seconds register.
D2 = 0 switches on the l6Hz clock pulse generated from the
ALERM terminal.
N3 = O switches on the JHz clock pulse generated from the
ALARM terminal.
* hddresses 0=-D: able Lo read and write.
* hddresses E--F: only able to write and OH always appears
when cead out,
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Timing charct

WRITE CYCLE (CE& = "H")

C3 LCh IP*

(Hote 1)
Afi——n ¥ b I-{:

[==[3

WE
(Bate L)

(Hoee 1) The RPSCO] accepts a WRE =ignal when both T8 = low and O8
= high. The giring of E5 is not specified, but because

of the construction of the EPSCOl, the WA signal inm the
above diagram should be taken as the C5-TC5.WR signal.

{For details, see the block diagram of the RPSCOL o
Section 4 of these Application Notes. )

READ CYCLE {CE5 = "RH")

; Hc-t:ss 1 \ LCA !

Ag==A3 }{' K, 3

— £ROH
Hl-=D4 |
FEAl Tt
1) 'L ERE "
LHote £h Yﬂ'

too

[(Noke 2) The RPSCO] accepts an TS signal when both Mg-= low and
C5 = high, in the same way as for a WH signal. I'hez R
gional in the above diagram should therefore he taken as
the CE«CR-FD =ignal in the same way a=s the WRE aignal.
[For details, mee the block diagram of the APSCO] o

Section 4 of these Applicaticon Notes.)
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Application Hotes

(1] Dscillator circuit

[1=1) When constructing the oscillator circuit using a crystal

oacill ator .,

the oSCIl1IALOr CITCULL BMDL1O De CORMSCEUCTEO0 4B SMOWN 1IN KFig. L.
External componente needed are a resistor, a condenser, and &
trimmer condenser for Eine adjuetment of the frequency. The
escillation treguency should be adjusted by altering the walue of
the crimmer condenser using the skandard l1&Hz or 1Hz clock sianal
cutput from the RIARM cerminal.
When adjusting with the 16Hz signals

Mdress: [AJ,A2,A1,480) = (1,1.1,1)

bata: {1,0,0,0)
When adjusting with the 1Hz signal:

AMdressy (Al A2, 8L A0 = (1,0,1:0)

bataz {0,1,0.0)

OECTR
A
o 14
£} [0—g T
=
S e gl it €1 = 1OPF--30FFr
| c2 fescouT ci = JOPPT (Note 3]
4 e i ;
Gl {?;] HESCO1 Crystal oscillator: Nihaon
bt ] o pit et Denpa KEogyo MEIET
[Moke 3]
E-j.l':lq- 1

{Hote 3] Different values of C1, €%, and R may be used, and the
crystal ascillator is not definitely specified. The walues of
Cl, ¢2, and R noted above are the best values for the MKIET

oscillater used in the measurements carcied out by Ricok.
A bypass condenser set hatwesn pin 17 and GND is sometines

effective for externsl noise. Its value chould be loes than &4
PFr according to the measurcments, For details, =ee Section 1

of these Application Nobes.
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{1-2) wWhen psing an external clock

WNen an @XCEFnal CLOoCH 18 used, the arrangesent ehowsn in Figs.
2-{a} and 2-[b) below should be sdopted, The OSCIN terminel is
not TTL-compatible but CMOS-compatible.

1] with CMOS inverter

O5CIN ,
Sl 1
|
32 . TEHkHZ "“mﬂi[u,_-,_ T
. g 1 |T B e
,.-'{'1 |
J 17—t
/ OECOUT
CHOS
HC40640H
S - - |
Flg. 2—-(a)
2] With TTL inverter
dl_og_li“’*&r
Hp -:E: |-
= _ M fifj | P -
32, TRBkHz - o0 { e ! P
A Lo e
/ 170 T f—
/ QSCOUT
s
TTL |
[ 74LS04) i RPSCOL
Fig. 2=(k}
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(2} Inputfoutput terminals and chip selection terminals

[i-1)Inpulsoutput terminals

Pull-wp (4. 7-47k0) or pull-dawn {100-300k3} resistore should be
installed to fix the potentials of the [/0 terminals during bat=-
tery backup. (See Hote 4 on page 55.}

A |~ T poser
i Yoo lﬂ—[—‘:uppw glzoule

To power—goun

8 et 3000 Dol b E
= 1 -Lj_l 30ang O5CIN
RO -'E |
i g b o RLAFH | —-— 'SEE Hate & on page 55.)
RD = : n i
__i-_liii a1 H 03 [14—b——
RO o = = i
——1-§ VAZ D113 s
RO = = i
E 7 I.l"..* [l -'}_-f =
L | { =i = —l—s-ﬁ'u’ BO = 100k
S =k
e | E = 300K
+— 8 | KD ng I }—— Rp = 4. 7ki
RD = = =47k
B [-4 | t3be WR (10} -9
L o RL
Fig., 3
2=2) Thip select terminala
Two chip pelact teeminals are provided. The CF terminal
thould be connected to the powsr—down detection cirpult and the
CZ terninal te the CPU. 5 is active when high and €% 18 acrive

when 1ow.
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[Bote 4]
The wvalues oif the pull-up amd pull-down resistors need not
necesaar ily he those given abowve (4. T--47kn and [00--300kA,
regpectivelyl, but they should be chesen so that the RPECO1's
DC characteristics WIH, VIL, VOd and vOL are satlsfigd. Theze
reslstors are used to maintain the level of the I3 terminals
ID0—pP3] and the input terminals at any time (e.g., during bat=

tary backup), and cthey have the pffect of reducing the current
consumptlion during battery bBackup. It is immaterial whethee
pull-up or pull=down resistors are selected for any ef the 1/0
P fnpuod Farminala. Hawearar, it die recommanded tkhat pull-up
resiaeore be used fFor 05, RO, and WE, since if pull-down
resistors are wsed for these terminals, they will become
active when the CFD ds on held {e.g..at DMA cy<le, contrel lines
of C5, BO, and WE start to float instantaneously) and thiz may
lead ko problems. The arrangement of resistors shown in Fig.

3 15 an example only, and may be altered. For details, see
Section 3 of these Application Ngtes.

IHebte 5)
It terminal 15 {khe AILARM terninal) i to be used during bat=
tery backup, bt shoold be pulled wp by the same Batbtery power
source 4 the RPSC0L. If it 48 not to be uvaed during battery
backup, it should be pulled up by the System pover source,
which cannot supply voltage during power down,

c-70



TANDY 200 ROM INFORMATION

USA/CANADA VERSION
These pages provide essential information for using ROM

functions.
o

LCD Functions

Function Entry

Name Dascription Address
(Hex.)

LCDPUT Displays a character on the LCD at current 503C

cursor position. [Also AST 4)
Entry condition: A — character to be displayed
Exit condition: none

SETCUR Move cursor'to specified location. BDGA
Entry conditions: D=x coordinate {1-40)
E ~vy coordinate {1-18)
Exit condition: none

PLOT Turn on pixel at specified location. BO76
Entry conditions: D=x coordinate (0-238)
E —y coordinate (0-127)
Exit condition: none

UNPLOT Turn off pixel at specified location. BO7T
Entry conditions: D= x coordinate (0-239)
E =y coordinate {0-127)
Exit condition: nona

POSIT Set cursor position, 4F9B
Entry conditions; H=column numbser (1-40)
L =row numbar (1-18)
Exit condition: none

ESCA Send specified Escape Code Sequence. 4FAF
Entry conditions: A= escape coda
Fxit conditinn: nona
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Routines for Generating Common LCD Functions and
Escape Codes '

Function Entry  Equiv.
Name Description Address SC
(Hex.)

CRLF Generate a Carriage Return and 4F3E — ‘
Line Fead on LCD

HOME Move cursor to Home position (1,1) 4F49 —

CLS Clear display 4F4D —

SETSYS Set system line (lock line 18, 4F54 T
LABEL)

RSTSYS RESET system line (unlock line 18, 4F58 L
LABEL})

LOCK Lock display (no scrolling) 4F5E Vv

UNLOCK UnIocK aispiay (scrolling) 463 W

CURSON Tum on cursor 4F68 P

CURSOF Turn off cursor 4FBD o

DELLIN Delete line at current cursor 4F72 M
position

INSLIN Insert & blank line at cursor AF77 L
pogition

ERAEOL Erase from cursor 1o end of line 4F7C K

ENTREVY Set Raverse character mode 4F88 P

EXTREY Turn off Reverse character mode 4FaD

Variable and Status Locations

Name Contents Address
CSRY Cursor Position (ROW) EFQG
CSRX Cursor Position {Calumn) EFO7
BEGLCD Start of LCD mamory FA3D
ENDLCD End of LCD memory FCAF




Keyboard Functions

Function ot Hex.)
Name Description ntry
Address
. KYREAD Scan keybuard Tor a key, retum with or without  8B03
one

Entry conditions: none
Exit conditions: A= Character, if any
Z flag — sat if no key found
— reset I key found
Camy  — set (character in code table
below)
— reset (normal character set
code)
Resister A Key pressed
F1
F2
F3
F4
F5
F6
F7
Fa
LABREL
PRINT
SHIFT-PRIMT
PASTE

8%
m OE~MUn a0 SO

CHGET Wait and get character from kaybaard 12F7
Entry conditions: none
Exit conditions: A =character code
Carry — set if special character
— raset if normal character
{F1 - F8 returm prepregrammed stringe)

CHSNS Chack keyboard queue for characters 1404
Entry conditions: none
Exit conditions: Z flag set it queus empty,
rgset il keys ponding

KEYX Check keyboard queue for character or BB31
BREAK.
Entry conditiona: none
Exit conditions: Z flag set If gueus empty,
. reset if keys pending
Carry  — Set when BREAK entered
— Raset with any other key
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Keyboard Functions

Function Hex.)

Name Description ntry
Address

BRKCHK Check for BREAK characters only BE4D

(CTRL-C or -5)
Entry conditions: none
Exit conditions:
Carry — sat if BREAK or PAUSE
antered
— reset if no BREAK characters

INLIN Get line from keyboard (terminated by ENTER)  54F6
Entry conditicns: none
Exit conditions: data stored at location FG85

Uging Function Keys Routines

The function table consists of character strings to be used by the keyboard
driver when processing F1 - F& keys. The strings have maximum length of 16
characters and are terminated by a “80" (Hex.) code. If the last character of the
string is OR'ed with 80, the character will also serve as a terminator. The entire
string will be placed in the keyboard buffer when the appropriate strings for all 8
keys are pressed. You must specify character strings for all B function keys (use
the terminator bytes for any you wish to ignore).

Example of function table:

FCTAB DEFM 'Files’ ;. F1
DEFW oDeo
DEFM ‘Load’ ; F2
DEFB =]
DEFM ‘Save' i F3
DEFB 80
DEFM ‘Rurt , F4
DEFW oDeo
DEFM ‘List’ i FB
DEFW 0DB0
DEFB BO : lgnore F&
UEFE HO . Ignore k¢
DEFM ‘Menu' 1. FB
DEFW oDsa




Function (Hex.)
Name Description Entry
Address
STFNK Sal function key definitions 6E20
Fntry ennditinns:
HL = Address of function table (above)
Exit conditions: nona
CLFNK Clear function key definition table (fills with BE1D
80's)
Entry conditions: none
Exit conditions: nona
DSPFNK Display function keys 4FC7
Entry condifiong: none
Exit conditions: none
STDSPF Set and display function keys 4FC4
Entry conditions;
HL = Start address of function table
Exit conditions: none
ERAFNK Erasze function key display 4FAS
Entry conditions: none
Exit conditions: nona
FNKSB Display function table (if enabled) 6E42
Entry conditions: none
Exit conditions: nona
Printing Routines
Function {Hex.)
Name Description Entry
Address
PRINTER Send a character to the line printer B4CH
Entry conditions; A= character 1o be primed
Exil conditions;
Carry — set if cancelled by BREAK
— rasel if nomal returmn
CHPLPT Print character without expanding tab 1590
characters
Entry conditions: A= character to ba printed
Exit condition:
OUTDLP Print & character expanding t@bs (v spaces SAl4

Entry conditions: A= character 1o be printed
Exit conditions:




Function ex.)

Name Description ntry
Address
LCOPY Print contents of LCO 2946
Entry conditione: none \
Exit conditions: nong

RS232-C and MODEM Routines

Function (Hex.)

Name Description Entry
Address

DISHHC Disconnect Phone Line 61BA

Entry conditions: none
Exit conditions: none

CONHHAC Connect phone line 61D0

Entry conditions: none
Exit conditions: none

ATDIAL Dial a specified phone number 6228
Entry conditions: HL=ph. number address
Exit conditions: none

RCVX Check RS232C gueue for characters 8508
Entry conditions: none
Ex cOnaIlons: A=number of characters in
queue
Z flag — get if no data
—reset if characters pending

RY23z2C Get a character rrom HSZ32 receive queus 8519
Entry conditions: none
Exit conditions: A =character received
Z flag — set if O.K.
— raset if error (PE.FF, or OF)
Carry — set if BREAK pressed, else reset

SNDCQ Send an XON resume character (CTL-Q} 8608
Entry conditions: none
Exit conditions: none

SNDCS Send an XOFF pause character (CTL-5) 8617
Entry conditions: none
Exit conditions: none
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Function
Name

Hex.)
Description ntry
Address

SD232C

Send a characler lo the RS232 or Modem (with 8643
¥ORMOEF)
Entry conditions: A =character to be sent
Exit conditions:
Carry — set if BREAK pressed, else reset

CARDET

Datact carriar RTAA
Entry conditions: none
Exit conditions: A=0 if carrier

£ flag — sat if carrier, slsa resel

SNDCOM

Send a character to RS232-C ar modam AG20
{without XONMXOFF fiow control)
Entry conditions: C=character to be sent
Exit conditions:
Camy — zet if BREAK presszed, else reset

BAUDST

Set Baud rate for RS232-C 86AD
Eniry conditions: H=Baud rate (1-8, M)
Exit conditions; none

INZCOM

Initisliza RS232-C and Modem BENE
Eniry conditions: H = Baud rate (1-8)
L = USART configuration
code
USART = 8251
Carry  sot if AS232-C
— resat if modem
Exit conditions: none

BIT(S) Description

u-1 Haud rate: UU=None, TU=X1 U1 = X1&(fix),
11= X864
2-3 Word length: 00=5, 10=6, 01 =7, 11=8
4 Parity enabla: 0 =Disable 1 = Enable
5 Pavrity setting: 0 =000 1 =Even
8-7 Specifies number of Stop Bits: 00=MNone 10=1,
01=15 11=2

The text string containing the current STAT setting is located

at EF3CH (7 bytes): Baud, Length, Parity, Stop bits, XON/
XCJFF switch, Ignore control and lgnore LF,
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Function ex.)
Name Description ntry
Address
SETSER Set sarial interface paramaters and activate 1910
RS232-C/Modem
Entry conditions: HL = start address of ASCI|
string containing parameters terminated by
a binary zerg {'78E1ENN,0).
Syniax same ag In Telecom's STAT
Carry — set for RS232-C
— reset for Modem
Exit conditions: none
CLSCOM Deactivate RS232-C/Modem B7B5
Entry conditions: none
Exit conditions: none
Cassotte Recorder Routines
Function Hex.)
Name Description ntry
Address
DATAR Read character from casseftte (no checksum) BAB3
Entry Conditions; nons
Exit conditions: D = character from cassette
Carry — Set it BREAK pressed, slse raset
CTON Tum motor on 15C0
Entry conditions: none
Exit conditions: none
CTOFF Turn motor off 15G2
Entry conditions: none
Exit conditions: none
CASIN Read a character from cassette and update 15C8
checkaum
Entry conditions: C = current checksum
Exit conditions: A= character
C=rcontaing the updated
checksum
Send characters to cassette and update 1509

checksum
Entry conditions: A= character 1o be sant

C=current checksum
Exit vondliions: C= updated checksum




Function Elax g
Name Description
Addres:
SYNCW Write cassette header and sync byte only 871
Entry eonditinns: nona
Exit conditions:
Carry — Set il BREAK pressed, else resst
SYNCR Aead cassette header and sync byte only 8810
Entry conditiona: none
Exil conditions:
Carry — set if BREAK pressed, alse reset
DATAW Write a character to cassette (no checksum) B7EG

Entry conditions: A =character to be sant
Exit conditions:
Carry — sat if BREAK pressed, elss ressl

RAM Files Routines
The Directory Table {located at F252) contains all file location, type, and status

information.

Eacn T2 Is managed by an 11-Dyies directory entry in e fommat:

Directory Flag (for file type and status)
: Address of file
8 Byte filename

Byte 1
Byte 2-3
Byle 4-11

The Directory Flag contains the following information:

Bit 7 (MSB)
Bit &
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1
Rit 0

1if a valid antry

1 for ASCI text file (DO)

1 for Machine language (CO)

1 for ROM file

1 for invisible fike
regerved for future use
resarved for future usa
imtarnal nee anly

-5



Function
Name

Hex.)
Description ntry
Address

MAKTXT

Create a text file 2D7C
Entry conditions: fllename (max. 8 bytes) must

be stored in FILNAM{F7468).'DO" extension

not required
Exit conditions: HL. = TOP address of new file

DE = address of Diraclory entry (Flag)

Carry — =at if fila alraady aviste

—reset if new file

CHKDC

Search for file in directory 6E4D
Entry conditions; DE = address of flename 1o
find (ASCII filanamea + 0 hyta larminatar)
Exit conditions; HL = start address (TOP) of
file
Z Flag — 0 (file found)
1 (file not found)

GTXTTB

Get top address of file GEBC
Entry conditions: HL = address of diractory

entry for file
Exit conditions: HL =TOP start address of file

KILASC

Kill a text {DO) file 2AB5
Eniry conditions: DE =file TOP start address

HL =address of directory antry {flag)
Exit condlitions: none

INSCHR

Insert a character in a file 829C
Entry conditions: A =character to insert

HL = address to insert character
Exit conditions: HL= +1

Carry — et if out of memory

MAKHOL

Insert a specilied number of spaces in a file B2A8
Entry conditions: BC = number of spaces to

ingsart
Hl =addragzs tn ineart epaces

Exit conditions: HL & BC are preserved
Carry — set if out of mamory

MASDEL

DCelete spacified number of characters 8204
Entry ennditinne: BC = number of characters to
delete
HL = address of deletion
Exit conditions: HL & BC are preserved
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Other Routines

Function Hex.)
Name Description ntry
Address
INITIO Cold atart rosst B4C
Entry condition: nong
Exit condition: nona
ICINIT Warm start Menu B439
Entry condition: nona
Exit condition: nonea
MENU Go to Main Menu B7A4
Entry conditions: nong
Ewit conditiong: nomea
MUSIC Make tone (see owner's manual for frequency BBCO
and duration Information)
Entry conditions: DE = fraquency
{0 - 163A3)
B =duration
{0 - 255)
Exit conditions: none
TIME Aoad eyetermn TIME 1ATE
Entry condiitions: HL = address of 8 byle area
for TIME
Exit conditions: HL=TIME (hh:mm:ss)
DATE Rsad systam DATE 1ASE
Entry conditions: HL = address of B byte area
for DATE
Exit conditions: HL =DATE (mm/ddiyy)
DAY Read eystem DAY of tha wask 1ACS

Entry conditions: HL=address of 3 byte area
for DAY
Exit conditions: HL= D&Y (add)

D 11



