







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































INTEGRATEDCIRCUIT

SR3E  TECHNICAL DATA TMP80B5AP

TABLE 4, BUS TIMING SPECIFICATION AS A Tcyc DEPENDENT

tAL (1/2) T-45 MIN
trA (1/2) T-60 MIN
tLL (1/2) T-20 MIN
tLCK (1/2) T-60 MIN
tLe (1/2) T-30 MIN
tAD (5/2+0N) T-225 MAX
tRD (3/2+N) T-180 MAX
tRAE (1/2) T-10 MIN
tcA (1/2) T-40 MIN
tDw (3/24N) T-60 MIN
twD ' (1/2) T-60 MIN
tce (3/2+N) T-80 MIN
teL (1/2) T-110 MIN
tARY (3/2) T-260 MAX
tHACK (1/2) T-50 MIN
tHABF (1/2) T+50 MAX
tHABE (1/2) T+50 MAX
tAC (2/2) T-50 MIN
tg, (1/2) T1-80 MIN
tH (1/2) T-40 MIN
tRV (3/2) T-80 MIN
tLDR _(4/2) T-180 MAX

Note: N is equal to the total WAIT states.

T = tcyc
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TMPS085AP
R TECHNICAL DATA

xpmeor 0\ \ [ \ / AN -\
ti ty - tf
CLK OUTPUT —j[tXKR 3 } ‘17
tXKF 20 tcye

FIGURE 4. CLOCK TIMING WAVEFORM

| T1 | To I T3 |
N2 W2 N A
tLCK tca
Agv Als
S0S1 10/M ><_ tAI:)DDRESS , STATUS =

ADQ ~ AD7 il ADDRESS jﬁ-— -< > DATA IN | -—--——-<

tRDH
|t tLA
tLDR tCcL
7 EAFR 1’4
ALE tAL TLC RD '
tAC tce

RD, INTA ] -t

1

FIGURE 5. READ OPERATION

| gl | T2 | T3 |
VA
A8 15 ADDRESS, STATUS
SpS1 I0/M tca
ADQ ~ AD ADDRESS DATA |OUT
0 7 j
tLDW tDW tWD
tWDL A
ALE __// \ -
tLc tec tCL
WR -
tAC N 7

FIGURE 6. WRITE OPERATION



INTEGRATEDCIRCUIT

— THPS085AP
SRZE  TECHNICAL DATA
| T1 | T2 | Twatr | T3 | T
\ - N N\
CLK j tLCK ] tca
Ag A i 35
8 1f X\ ADDRESS, STATUS e ]
SpS1 I0/M tAD 3 tRAE
D < 55 fDATA
ADy v ADy AEDRESSJ}_——< (¢ ><( IN _--<
27
TLiL ] [ tLA tLDR _LL trom
ALE N I tAFR B teL
tAC “RD
RD/INTA \ tcc |
\( —<C qﬂ
tLRY 7
tRYS|
CARY ¥

{ trRYH
READY \ ; ¥y

FIGURE 7. READ OPERATION WITH WAIT CYCLE (TYPICAL)
- SAME READY TIMING APPLIES TO WRITE OPERATION

M T T2 | T3 | TMTHOLD] THOLD | THOLD [ T1
NS
tINS | €INH
INTR
EHDS H- CHDH "
HOLD X/ \
HLDA Y, e
EHACK tHABF - THABE
A8 ALS W ADDRESS - — i —— —— — o — — —— ] C
10/M
AD, ADDRESS Y- —— —CALLINSD} — — | — — p — — — — — | —
o7 >( -« e BUS FLOATING
{C
TNTA \ / ”
— —
WK, RD N -

FIGURE 8. INTERRUPT AND HOLD TIMING
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OUTLINE DRAWING

40 Pins Plastic Package
Unit in mm

03938 3736 3534 33 32 31 30 2928 27 26 25 24 232221
chhchdichh oy PP e PR
a
Jan S
- b +l
1 N il <
o
—
—
C gy e e g S S e o e e
12 3456 78910111213 1415 161718 19 20
(Note 1)
ny
o - 15.24+ 0.1
2.54%0.25 bl Bt
ol =
I Al o
] pr Tﬂrh o e e ey e qrr Tqaarrrr e
RS
- ]|0-25%0.1
)
o 15.00~ 17.80
50.7 +0.15 - (Note 2)

Notes: 1. This dimension shows the center of curvature of leads
2. This dimension shows spread of leads.

3. All dimensions are in millimeters.
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TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT

M INTEGRATEDCIRCUIT TMP8155P

TMP8156P
TECHNICAL DATA N- CHANNEL SILICON GATE MOS

mable 6 bit I/0 port.
MODE and STROBE MODE.

2048 BIT STATIC MOS RAM WITH I/0 PORTS AND TIMER

GENERAL DESCRIPTION

The TMP 8155P/8156P are RAM including I/O0 ports and counter/timer on the chip
for using in the TLCS-85A microcomputer system.
with 2K bit static cells organized as 256 x 8.

timer is the down counter.
pulse for the cpu system depending on timer mode.

FEATURES

- Compatible with Intel's 8155/8516
+ Single +5 V Power Supply
+ Access Time: 400 ns (MAX.)

Internal Address Latch

+ 2 Programmable 8 Bit I/0 Ports and 1 Programmable 6 Bit I/O Port.
* 256 Word x 8 Bits RAM

* Programmable 14 Bit Binary Counter/Timer

* Multiplexed Address and Data Bus

* Chip Enable Active High (TMP8156P) or Low (TMP8155P)

The RAM portion is designed
The 14 bit programmable counter/
It provides either a square wave or terminal count

The I/0 portion is consists of 2 programmable 8 bit I/0 ports and 1 program-
The programmable I/O ports can be operated by BASIC

FIGURE 1 TMP8155P/8156P PINOUT DIAGRAM

- 40 pin DIP
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
U ADQ-. Io/F_ =
pcod1 40b ec 0=-7 WR RESET
PCy, 02 39f PC, e e =0
TIMER INQ 3 38P pc) | i
RESET ] 4 37B PCy IrADDRESS LATCH
e g4 31 Eeo :L [CHp— CONTROL CIRCUITl ;
TIMERI'_((;I/]; E 3 gzg 11:11;6 i —Vcc(+5V)
/M 5 | 2 Y -
CEog CEQ 8 33 P, | ora SoaR TS| Lvgs comy
RDO9 32 PB3 ! '
WRg 10 31p B, I ] |
ALEQ11 30P PBy ! i I
AD, O 0 PB I
ap) g 13 gg: pA‘; “COUNTER LEGTH REG.| |
AD, 14 27h PAg I '
AD3 15 2603 PAs TIMER i Cec] [C2e] [pa | :
AD, ] 16 250 PAy, N I R D
AD; g 17 240 PA, - “1'6 8 Ts
AD, 018 230 pa,
A% H19 22f1 pa2 Tlgl}?% PCo_s PBo_; PAg_;
ngt 20 210 pag , B
FIGURE 2 TMP8155P/8156P FUNCTIONAL BLOCK DIAGRAM
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PIN NAMES AND PIN DESCRIPTION
RESET (INPUT)

The Reset signal is a pulse provided by the TMP8085A to initialize the
system. Input high op this line resets the chip and initializes the three
I/0 ports to input mode. Theé width of RESET pulse should typically be

two TMP8085A clock cycle times.

ADg~7 (INPUT / OUTFUT, 3-STATE)

These are 3-state Address/Data lines that interface with the CPU lower
8-bit Address/Data Bus. The 8-bit address is latched into the address
latche on the falling edge of the ALE. The address can be applied to the
memory section or the I/0 section depending on the polarity of the IO/M
input signal. The 8-bit data is either written into the chip or read
from the chip depending on the status of WR or RD input signal.

CE OR CE (INPUT)

Chip Enable: On the TMP8155P, this pin is CE and is ACTIVE LOW.
On the TMP8156P, this pin is CE and is ACTIVE HIGH.

RD (INPUT)

Input low on this line with the CHip Enable active enables the ADgy,y
buffers. If IO/M pin is low, the RAM content will be read out to the
AD bus. Otherwise the content of the selected I/0 port or command/
status register will be read to the AD bus.

WR (INPUT)

Input low on this line with the Chip Enable active causes the data on the
AD lines to be written to the RAM or I/0 ports and command/status register

depending on the polarity of I0/M.

ALE (INPUT)

Address Latch Enable: This control signal latches both the address on the
ADQ~7 lines and the state of the Chip Enable and IO/M into the chip at the
falling edge of ALE.

10/M- CINPUT)

I0/Memory Select: This line selects the memory if low and selects the I/0
and command/status register if high.

PA0N7(INPUT/OUTPUT,B—STATE)

These 8 pins are general purpose I/0 pins. The in/out direction is selected
by programming the Command Register.
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TECHNICAL DATA

TMP8155P, TMP81S6P

PBQ~7 (INPUT/OUTPUT, 3-STATE)

These 8 pins are general purpose I/0O pins. The in/out direction is selected
by programming the Command Register.

PCG~5 (INPUT/OUTPUT, 3-STATE)

These 6 pins can function as either input port, output port, or as control
signal for PA and PB. Programming is done through the Command Register.
When PCpnj5 are used as control signals, they are defined the following:

PCy - A INTR (Port A Interrupt)

PC1 - A BF (Port A Buffer Full)

PCy - A STB (Port A Strobe)

PC3 - B-INTR (Port B Interrupt)

PC4 - B BF (Port B Buffer Full)

PC5 - B STB (Port B Strobe)

TIMER IN (INPUT)

This is the input to the counter-timer.

TIMER ouT (ouTPUT)

This pin is the timer output. This output can be either a square wave oOr
a pulse depending on the timer mode.

Vee (Power)
+5 volt supply

Vgg (Power)
Ground Reference

657



INTEGRATEDCIRCUIT

SRZZ  TECHNICAL DATA

FUNCTIONAL DESCRIPTION

PROGRAMMING OF THE COMMAND REGISTER

The command register consists of eitht latches. Four bits (0-3) define the
mode of the ports, two bits (4-5) enable or disable the interrupt from port
C when it acts as control port, and the last two bits (6-7) are for the timer.

The command register contents can be altered at any time by using the I/O
address XXXX000 during a WRITE operation. The function of each bit of the
command byte is defined in FUGURE 3.

ADDRESSl x l X [ X I X l x I 0 J 0 ] 04] x = Don't care
1 = Logic "1"
AD7 AD6 AD5AD4 AD3 AD2 AD1 ADO 0 = Logic "0"
COMMAND |7 IEB'
REGISTER[ My lTMll TEA|PC,|PCy | PB | PA
_ —_
DEFINE PAQ-7
]_ 0 = INPUT
‘———DEFINE PBj_jy 1 = OUTPUT
00 = MODE 1
11 = MODE 2
L— - DEFINES PC
0-57 01 = MODE 3
10 = MODE 4
ENABLE PORT A
INTERRUPT 1 = ENABLE
ENABLE PORT B | O = DTSABLE

INTERRUPT

00 = NOP - DO NOT AFFECT COUNTER
OPERATION

01 = STOP -NOP IF TIMER HAS NOT STARTED;
STOP COUNTING IF THE TIMER IS RUNNING

10 = STOP AFTER TC - STOP IMMEDIATELY
‘= TIMER COMMAND — AFTER PRESENT TC IS REACHED (NOP
IF TIMER HAS NOT STARTED)

11 = START - LOAD MODE AND COUNT LENGTH
AND START IMMEDIATELY AFTER
LOADING (IF TIMER IS NOT PRESENTLY
RUNNING) . IF TIMER IS RUNNING, START
THE NEW MODE AND COUNT LENGTH
IMMEDIATELY AFTER PRESENT TC
IS REACHED.

FIGURE 3 COMMAND REGISTER BIT ASSIGNMENT
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READING THE STATUS REGISTER

The status register consists of seven latches, one for each bit; six (0-5) for
the status of the ports and one (6) for the status of the timer.

The status of the timer and the I/0 section can be polled by reading the Status
Register (Address XXXXX000). Status word format is shown in FIGURE 4.

Note that you may never write to the status register since the command register
shares the same I/0 address and the command register is selected when a write
to that address is issued.

ADDRESS | x | x [ x | x [ x [ o | o | o ]
AD7 AD6 AD5 AD4 AD3 AD2 ADl ADO
STATUS
INTE| B | INTR |[INTE| A |IN
REGISTER TIMER | T L [ TER I ar | AN

L*-PORT A INTERRUPT REQUEST

PORT A BUFFER FULL/EMPTY
(INPUT/OUTPUT)

'————— PORT A INTERRUPT ENABLE

= PORT B INTERRUPT REQUEST

PORT B BUFFER FULL/EMPTY
(INPUT/OUTPUT)

PORT B INTERRUPT ENABLE

TIMER INTERRUPT (THIS BIT

IS LATCHED HIGH WHEN
TERMINAL COUNT IS

REACHED, AND IS RESET TO
LOW UPON READING OF THE

C/S REGISTER AND BY HARDWARE
RESET)

FIGURE 4 STATUS REGISTER BIT ASSIGNMENT
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INPUT/OUTPUT SECTION
COMMAND/STATUS REGISTER (c/$)

Both register have the common address xxxxx000. When the C/S registers

are selected during WRITE operation, a command is written into the C/S
register.  The contents of this register are not accessible through the pins.
When the C/S is selected during a READ operation, the status information of
the I/0 ports and the timer becomes available on the ADQ_7 lines.

PA Register — This register can be programmed to be either input or output
ports depending on the status of the contents of the C/S Register.

Also depending on the command, this port can operate in either the basic
mode or the strobed mode (See timing diagram). The I/0 pins assigned in
relation to this register are PAg_7. The address of this register is
XXXXX001.

PB Register — This register functions the same as PA Register. The I/0
pins assigned are PBp-7. The address of this register is XXXXX010.

- PC Register — This register has the address XXXXX01l and contains only
6-bits. The 6-bits can be programmed to be either input ports, output
ports or as control signals for PA and PB by properly programming the
AD2 and AD3 bits of the C/S register.

When PCo-5 is used as a control port, 3-bits are assigned for Port A and

3 for Port B. The first bit is an interrupt that the TMP8155P/8156P issues.
The second is an output signal indicating whether the buffer is full

or empty, and the third is an input pin to accept a strobe for the strobed

input mode. See Table 2.

When the port C is programmed to either MODE 3 or MODE 4, the control
signals for PA and PB are initialized as follows:

CONTRGL u—

MODE BF INTR STB
INPUT MODE Low Low Input Control
OUTPUT MODE Low High Input Control
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To summarize, the register's assigmments are shown TABLE 1.

TABLE 1

1/0 PORT ADDRESSING SCHEME

I/0 ADDRESS

Ap| As

Ay

A3

Ay

Ap

=
o

P INOUTS

SELECT ION

NO. OF BITS

>

>

X

X

0

Internal

Command/Status Register

o]

o=

PAg-7

General Purpose I/O Port A

PBo-7

General Purpose I/O Port B

R AR

5| |

>l

PCo-7

General Purpose I/0 Port or

Control

o | 0 | 0o

>

>
>

0

Low-Order 8 bits of Timer Count

1

High 6 bits/2 bits of Timer Count

TABLE 2 TABLE OF PORT CONTROL ASSIGNMENT

Pin

MODE 1

MODE 2

MODE 3 MODE 4

PCO
PC1
PC2
PC3
PC4
PC5

Input
Input
Input
Input
Input
Input

Port

Port

Port

Port

Port

Port

Output Port

Output Port

Output Port

Output Port

Output Port

Output Port

A INTR (Port A Interrupt)
A BF (Port A Buffer Full)
A STB(Port A strobe)
Output Port

Output Port

Output Port

A INTR (Port A Interrupt)
A BF (Port A Buffer Full)
A STB (Port A Strobe)
B INIR (Port B Interrupt)
B BF (Port B Buffer Full)
B STB (Port B Strobe)
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TIMER SECTION

The timer is a 14-bit down-counter that counts the 'timer input' pulses and
provides either a square wave or pulse when terminal count (TC) is reached.

The timer has the I/0 address XXXXX100 for the low order byte of the register
and the I/0 address XXXXX101 for the high order byte of the register.

To program the timer, the COUNI LENGTH REGISTER is loaded first, one byte at a
time, by selecting the timer addresses. Bits 0-13 will specify the length of the
next count and bits 14-15 will specify the timer output mode. The value loaded

into the count length register can have any value from 2y through 3FFFy in
bits 0-13.

|M2 | M1 ’ T13] leTTu[Tlo [ T9 | Tsl
N T -
TIMER MODE MSB OF COUNT LENGTH

|7 [ [ts[m [ms[m2m [ |
: .
LSB OF COUNT LENCTH

FIGURE 5 TIMER FROMAT
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There are four timer modes which are defined by M2 and M1.

M2 Ml

0 ———— Put out low during second half of count.

1 ——— Continuous square wave; The period of the square-wave
equal s the count length programmed with automatic
reload at terminal count.

1 0 ———— Single pulse upon TC being reached.
1 1 ——— Continuous pulses.

Note: In case of an odd-numbered count, the first half—cycle of the
square-wave output,which is high, is one count longer than the
second (low) half-cycle as shown in FIGURE 6.

| s ] & | 3 |2 | 1| s |4 | 32 | 1]|5]
M2 M1
0 0 I
0 1 | r____
1 0 | I
1 1 I I ]
Load reload reload

FIGURE 6 ASYMMETRICAL SQUARE-WAVE OUTPUT RESULTING FROM COUNT OF 5
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Bits 6-7 (TM2 and TM1) of command register contents are used to start and
stop the counter. There are four commands to choose from;

™2  TM1
0 0 NOP: Do not affect counter operation,
0 1 STOP: NOP if timer has not started; stop counting if the
timer is running.
1 0 STOP AFTER TC: Stop immediately after present TC is reached.
(NOP if timer has not started)
1 1 START: Load mode and count length and start immediately

after loading (if timer is not presently running).
If timer is running, start the new mode and count length
immediately after present TC is reached.

Note that while the counter is counting, you may load a new count and mode

into the count length registers. Before the new count and mode will be used
by -the counter, you must issue a START command to the counter. This applies
even though you may only want to change the count and use the previous mode.

The counter in the ' TMP8155P/8156P is not initialized to any particular mode
or count when hardware RESET occurs, but RESET does stop the counting.
Therefore you must issue a START command via the C/S register, because count-
ing cannot begin following RESET.

Please note that the timer circuit on the TMP8155P/8156P chip is designed

to be a square-wave timer, not an event counter. To achieve this, it counts
down by twos twice in completing one cycle. Thus, its registers do not
contain values directly representing the number of TIMER IN pulses received.
You cannot load an initial value of 1 into the count register and cause the
timer to operate, as its terminal count value is 10 (binary). After the
timer has started counting down, the values residing in the count registers
can be used to calculate the actual number of TIMER IN pulses required to
complete the timer cycle if desired. To obtain the remaining count,

perform the following operations in order:

1. Stop the count. .

2. Read in the 16-bit value from the count length registers.

3. Reset the upper two mode bits.

4. Reset the carry and rotate right one position all 16 bits through
carry.

5. If carry is set, add 1/2 of the full original count (1/2 full count-1

if full count is odd.)

Note: If you started with an odd count and you read the count length register
before the third count pulse occurs, you will not be able to
discern whether one or two counts has occurred. Regardless of this,
the TMP8155P/8156P always counts out the right number of pulses in
generating the TIMER OUT waveforms.
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ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating
Vee Ve Supply Voltage with Respect to Vgg -0.5V to +7.0V
VIN Input Voltage with Respect to Vgg ~0.5V to +7.0V
Vour Output Voltage with Respect to V§S -0.5V to +7.0V
Pp Power Dissipation 1.5W
TsoLDER | Soldering Temperature (Soldering Time 10 sec.) 260°C

TsTg Storage Temperature -55°C to +150°C
TOPR Operating Temperature 0°C to +70°C

D.C. CHARACTERISTICS

Tp=0°C to +70°C, Vgg=+5V = 5%

Symbol Paranmeter Test Conditioms Min. Typ. Max. Units
VIL Input Low Voltage -0.5 0.8 v
VIH Input High Voltage 2.0 Veet0.5 v
VoL Output Low Voltage Ior, = 2mA 0.45 v
Von Output High Voltage Iog = -400uA 2.4 A
I11, Input Leakage ViN = Vge to OV +10 LA
Ir0 Output Leakage Current 0.45V < Voyr < Ve +10 HA
Icc Vce Supply Current 180 mA
I11,(CE) Chip Enable Leakage

o o = e 50 00 |




INTEGRATEDCIRCUIT

L —
R

TECHNICAL DATA

TMP8155P, TMP8156P

A.C. CHARACTERISTICS
TA=0C to +70°C , Vec=+5V+5%

Symbol Parameters Test Conditiorn Min. Typ. Max. Units
tAL Address to Latch Set Up Time 50 ns
tra Address Hold Time after Latch 80 ns
te Latch to READ/WRITE Control 100 ns
tRD Xziéiogata out Delay from READ 170 s
tAD Address Stable to Data Out Valid 400 ns
tLL Latch Enable Width 100 ns
ERDF Data Bus Float After READ 0 100 ns
toL READ/WRITE control Latch Enable 20 ns
tce READ/WRITE Control Width 250 ns
Eow Data In to WRITE Set Up Time 150 ns
twp Data in Hold Time After WRITE 150pF Load 0 ns
ERV Recovery Time Between Controls 300 ns
Twp WRITE to Port Output 400 ns
TpR Port Input Setup Time 70 ns
tRp Port Input Hold Time 50 ns
tsgr | Strobe to Buffer Full 400 | ns
tss Strobe Width 200 ns
tRBE READ to Buffer Empty 400 ns
tsr Strobe to INTR On 400 ns
YRp1 | READ to INTR Off 400 | ns
tpgs Port Setup Time to Strobe 50 ns
tpHS Port Hold Time After Strobe 120 ns
tSBE Strobe to Buffer Empty 400 ns
tWBF | WRITE to Buffer Full 400 | ns
twr WRITE to INTR Off 400 | ns
1L TIMER-IN to TIMER-OUT Low 400 | ns
ton TIMER-IN to TIMER-OUT High 400 | ns
tRDE Data Bus Enable from READ Control 10 ns
ty TIMER-IN Low Time 80 ns
ty TIMER-IN High Time 120 ns
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TIMING WAVEFORMS

A. READ CYCLE

or CE(8155)

CE(8156) i ] X
10/M taD
= o\
X — : >§ VALID N __
ADy_, ADDRESS | —Z Brxis .<
I TAL

t
ALE LA / \
tLL N
’ "R_DEJ ERDF
R®D — tRD / K
)‘tL

~— tcn —
tee tRry
B. WRITE CYCLE
CE(8155)
°T CE(8156) X X X
10/M I~
ADDRESS )
ADy_- X - X VALID DATA X
— tLA
' —tDW—] — Tcp
ALE \ \
T {
™ ELL e o€ —— typ ——
\ J
— tCC ——| —— tgry

FIGURE 7 READ/WRITE TIMING DIAGRAMS
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A. BASIC INPUT MODE

r g
PORT \ x
L e

B. BASIC OUTPUT MODE

PORT >§ N\

FIGURE 8 BASIC 1/0 TIMING WAVEFORM
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A. STROBED INPUT MODE

}__

o I:RBE.-I

BF
|___ tSBF
|
STROBE Z?.-tSI
tss —
INTR tRoI
RD
tpss tpHS
INPUT DATA )Z‘
FROM PORT b

B. STROBED OUTPUT MODE

BF
STROBE

tWBF
INTR \

tW1

W ——\ 1

twp

OUTPUT DATA
TO PORT

FIGURE 9

STROBED 1/0

TIMING WAVEFORM
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LOAD COUNTER FROM CLR\J RELOAD COUNTER FROM CLR\J

[ 2 |

1 tr s b, 2[1 sl

TIMER IN

TIMER OUT ‘(\Note i
(PULSE) ~—— try

TIMER OUT A 7 toL,
\ (Note 1) /
(SQUARE WAVE) ~ v

Note 1: The timer output is periodic
if in an automatic
reload mode (M] Mode Bit =1)

FIGURE 10 TIMER OUTPUT WAVEFORM COUNTDOWN FROM 5 1o 1
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OUTLINE DRAWING

40 Pins Plastic Package

40 3938 37335 3438 323130 2928 272625 24232 21
dpoh PR dr s ca GRS P G Gh g g g
v T v T T T T T T * :ﬂ
N D ] (T ! S
~
(Y S
I P TR I P B S 4
pepp R epeh 5 cp ep AR I5 db &5 dh da dp oh A5 IR
12 34 56 7 8910111213 141516 171819 20
wy
o
2.54%0.25 Z, 3
B

3.5

50.7%0.15

Note: 1.
2. This dimension shows spread of leads.

3. All dimensions are in millimeters.

Unit in mm

(Note 1)

15.2440.1

U |

1[0.25%0.1

15.00"v17.80

(Note 2)

This dimension shows the center of curvature of leads.
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16,384 BIT ROM WITH I/0 PORTS

GENERAL DESCRIPTION

The TMP8355P is a ROM and I/0 chip to be used in the TLCS-85A microcomputer
system. The ROM portion is organized as 2,048 words by 8 bits.

The I/0 portion consists of 2 general purpose I/0 ports. Each I/0 port has
8 port lines, and each I/0 port line is individually programmable as input
or output.

FEATURES

+ 2048 words x 8 bits ROM

+ Single + 5V Power Supply
+ Internal Address Latch

+ 2 General Purpose 8-Bit I/0 Ports
+ Access Time : 400 ns (MAX.)
+ Each I/0 Port Line Individually Programmable as Input or Output
+ Multiplexed Address and Data Bus

* 40 pin DIP
* Compatible with Inptel's 8355

PIN CONNECTIONS (TOP VIEW)

TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT

TMP8355P

N-CHANNEL SILICON GATE MOS

BLOCK DIAGRAM
10/ {5 TOR

- Ag-A10GECEy | ALE TOW RESET  ADgj— 7
CE; g 1 Ny 40 pvee - 3_11111_1_ _¥“l“l‘{“‘l ______ s
CE, O 2 39 OBy [ B
clk 3 38 Opeg  CLK Control circuit ~|Buf- |
RESET 1] & 37 Opgs READY~JI— Address Latch Decoder st fer |
NeQ o5 36 OPBy | t {
READY 0 ¢ 35 OPB3 | A ]8 — VvCC
10/M g 7 34 OBy | 11 DDR II__ VSS
TR 8 33 Orpgy | |
xog o9 32 ppag | X :
IOW@ 10 31 Ppaz ! 2K x 8 Bit M out- __lguf- 8
ALEQ 11 30 [ PAg | put [rter Coa
ADp O 12 29 R PAs | ROM latch atch | 0—-7
1
ADL O 13 28 EPM : 5 ot ] |
ADy O 14 27 [1PA3 | N gut— L fer |18
AD3 § 15 26 P 2ay ' Late8locen] | P
A, O 16 25 [0 PAL : | 2*0—7
ADs O 17 24 [ PAy B I
ADg [ 18 23 0 Ay } L_DDR !
ADy O 19 22 0 Ag I 8 !
vss 20 21 g b 4
FIGURE 1 TMP8355P PINOUT DIAGRAM FIGURE 2 TMP8355P FUNCTIONAL BLOCK DIAGRAM
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PIN NAMES AND PIN DESCRIPTION

ALE (INPUT)

When Address Latch Enable goes high, ADj.7, 10/M, Ag-10, CEp, and CEp, enter the
address latches. The signals (ADy-7, 10/, Ag_10s CE2, CE1) are latched in at
the trailing edge of ALE.

ADg-7 (INPUT/OUTPUT, 3-STATE)

Bi-directional Address/Data bus. The lower 8-bits of the ROM or I/0 address are
applied to the bus lines when ALE is high. During an I/0 cycle, Port A or B are
selected based on the latched value of ADy. If RD or IOR is low when the latched
Chip Enables are active, the output buffers present data on the bus.

Ag-10 CINPUT)

These are the high order bits of the ROM address. They do not affect I/0
operations.

CE1, CE2 (INPUT)

CHIP ENABLE INPUTS:CEl is active low and CEjy is active high. Both chip enables

must be active to permit accessing the ROM.

10/M (INPUT)

If the latched I0/M is high when RD is low, the output data comes from an I/0 port.
i If it is low the output data comes from the ROM. -

RD (INPUT)

If the latched Chip Enables are active when RD goes low, the ADy_; output buffers
are enabled and output either the selected ROM location or I/O port.
When both RD and TOR are high, the ADy_; output buffers are 3-stated.

TOW (INPUT)

If the latched Chip Enables are active, a low on IOW causes the output port pointed
to by the latched value of ADy to be written with the data on ADg_j5.
The state of I0/M is ignored.

cLk (INPUT)

The CLK is used to force the READY into its high state after it has been forced low
by CE; 10W, CEj high, and ALE high.
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READY (OUTPUT, 3-STATE)
READY is a 3-state output controlled by CEl, CEy, ALE and CLK.

READY is forced low when the Chip Enables are active during the time ALE is hlgh
and remains low until the rising edge of the next CLK.

PAg - PA7 (INPUT/OUTPUT, 3-STATE)
These are general purpose I/0 pins. Their input/output direction is determined by
the contents of Data Direction Register (DDR). Port A is selected for write

operations when the Chip Enables are active,and TOW is low and a O was previously
latched from ADg.

Read operation is selected by either IOR low, active Chip Enables and ADgy low,
or I0/M high, RD low, active Chip Enables, and ADg low.

PBg - PB7 (INPUT/OUTPUT, 3-STATE)

This general purpose I/0 port is identical to Port A except that it is selected by
a 1 latched from ADg.

RESET (INPUT)

In normal operation,an input high on RESET causes all pins in Ports A and B to
assume input mode (clear DDR register).

TOR (INPUT)

When the Chip Enables are active, a low on TOR will output the selected I/0 port
onto the AD bus. TOR low performs the same function as the combination of I0/M
high and RD low. When TOR is not used in a system, TOR should be tied to Voo "1".

Vee (POWER)
+5 volt supply.

Vss (POWER)

Ground Reference
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FUNCTIONAL DESCRIPTION

ROM SECTION

The TMP8355P contains an 8-bit address latch which allows it to interface
cirectly to TLCS-85A microcomputer system without additional hardware.
The ROM portion of the chip is addressed by the 11-bit address (A8-10, ADgp-7)
and CE. The address, IO/M, CEp and Cfi are latched into the address latches
on falling edge of ALE. If the Chip Enables (CE2 and EEE) are active and
10/M is low when RD goes low, the contents of the ROM location addressed by

the latched address are put out on the ADp-7 lines.

I/0 SECTION

The I/0 port portion consits of two 8-bit I/0 ports and two 8-bit Data
Direction Registers (DDR). The I/O portion of the chip is addressed by the
latched value of ADp and ADj. Contents of Port A and Port B can be read and
written, but the contents of DDR's cannot be read. The contents of the
selected I/0 port can be read out when the latched Chip Enable are active and
either RD goes low with IO/ﬁ-high, or IOR goes low.

The two 8-bit DDR's (DDRA and DDRB) are used to determine the input/output
status of each pin in the corresponding port.

A '0' specifies an input mode and a 'l' specifies an output mode.

The two 8-bit DDR's are cleared by RESET signal. The table 1 summarize Port

and DDR designation.

TABLE 1, SELECTION OF PORT AND DDR DESIGNATION

ADq AD( Selection
0 0 Port A
0 1 Port B
1 0 Port A Data Direction Register (DDR A)
1 1 Port B Data Direction Register (DDR B)
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TMP8355P

ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating
Vee Vce Supply Voltage with Respect to Vgg -0.5V to 7.0V
VIN Input Voltage with Respect to Vgg -0.5V to 7.0V
Vout Output Voltage with Respect to Vgg -0.5V to 7.0V
Pp Power Dissipation 1.5W

TgoLper | Soldering Temperature (Soldering Time 10sec.) 260°C

Tgre Storage Temperature -55°C to+150°C
TOPR Operating Temperature 0°C to+70°C
D.C. CHARACTERISTICS
TpA = 0°C to 70°C, Vee = 5V T 5%

Symbol Parameter Test Conditions Min Typ. | Max. Units
V11, Input Low Voltage -0.5 0.8 v
Vg Input High Voltage 2.0 Veet0.5) v
VoL Output Low Voltage Iop, = 2mA 0.45 v
Vou Output High Voltage Iog = -400uA 2.4 v
Iy, Input Leakage Current ViN = Vg to OV * 10 UA
Iro Output Leakage Current 0.45 <Vout <V T 10 HA
Ice Vce Supply Current ) 180 mA
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A.C., CHARACTERISTICS
Tp = 0°C to 70°C, Vge = 5V 1 5%
Symbol Parameter Conggigons Min. | Typ. | Max. |Units
teye Clock Cycle Time 320 ns
ty . CLK Low Width 80 ns
ty CLK High Width 120 ns
tr’tf CLK Rise and Fall Time 30 ns
tAL Address to Latch Set Up Time 50 ns
t1A Address Hold Time after Latch 80 ns
tic Latch to READ/WRITE Control 100 ns
trRp Valid Data Out Delay from 150pF 170 ns
READ Control
tAD Address Stable to Data Out Valid Load 400 ns
try, Latch Enable Width 100 ns
tRDF Data Bus Float after READ 0 100 ns
teL READ/WRITE Control to Latch Enable 20 ns
tee READ/WRITE Control Width 250 ns
o Data In to WRITE Set Up Time 150 ns
twp Data In Hold Time after WRITE 10 ns
typ WRITE to Port Output 400 ns
tpr Port Input Set Up Time 50 ns
trp Port Input Hold Time 50 ns
tRYH READY Hold Time 0 160 ns
tARY | ADDRESS (CE) to READY 160 ns
try Recovery Time between Controls 300 ns
tRDE Data Out Delay from READ Controls 10 ns
t1.cK ALE Low during CLK High 100 ns
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TMP8355P

TIMING WAVEFORMS

CEz'UE]_

ALE

oW

Ag_10, I0/M Y  ADDRESS >< X ADDRESS
).
T [ FAL ) Y \
CLL |l trA tAD tRDF
>§‘ ADDRESS -~~~ )( DATA | h-—+—( ADDRESS H———e—
X V.
1 Ty
\ RDE 2
/ \—
tRD L twp
X‘ ADDRESS ;xL, DATA k ADDRESS | X
tpw
\ / A
tcL
tic tee try
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FIGURE 3

PROM READ, 1/0 READ, AND WRITE TIMING

Ty

tf

ty

teye

FIGURE 4 CLOCK SPECIFICATION FOR TMP8355P
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TMP8355P

CLK J_\I K__;/_\ / \ /

ADg-7, Ag-10 ){ X 7(

10/M

4
CEp, CE, /) ear otk \\

/T / D\
READY = @ ————— J—\ 7 ————— e e

EARY
FIGURE 5 WAIT STATE TIMING (READY =0)

A. INPUT MODE

RD, TOR

PORT INPUT y' )(
_—

A D —

B, OUTPUT MODE

TOW N\ il
t

WP
PORT OUTPUT ; L

ADg-7 X X

FIGURE 6 1/0 PORT TIMING
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PROGRAM TAPE FORMAT

TMP8355P programs are delivered in the form of punched paper tape or the
8755A from which to copy. In case of the 8755A, Toshiba needs two pieces.

(1) Tape Format

)
1
1
jj///j\\\t[ }Leader, 50 "NULL" characters or more

- H F
W Comments | ----- Comment (Record mark ":" is not included)
(cr)
Opti
(LF) prion
N R Record Mark

Record Length (2 hexadecimal digits)

Loading Address (4 hexadecimal digits)

"00" .... Normal Record
Record Type (2 Digits) wp1" ... End of File Record

Data
=3 =
Check Sum (2 hexadecimal digits)
(Cr) Dummy characters (RUBOUT, BLANK) before and after "(CR)(LF)" are
(LF) optional.
I Rl b Record Mark (Repeated below)
A =
(CR)
(LF)

A ]Trailer, 50 "NULL" characters or more

(2) Example of Tape List

TOSHIBA MICRO COMPUTER TLCS-84

:100000000665C7D79CF50F3F951FED55A8FF16E570
:1000100088884DDE67D31F5D8ABA6DF292F11 3F5CL
:100020004 FF1FB5DFFDAA96A99CF7DF94A346B7C09
:10003000197352F729F12F79AA9C057C5B851EED77

ceesee

.

:1003C0005DFDB5E556A67277F61A51C631CFIFOESO
:1003D000BD2F6F20E8BB1977E3FB5AD1 F41 FDAA7E2
:1003E000B53D42E0EC32546025B7308CDD5206 3D1D
:1003F000B4BE9EIE345B6138060B20VC372BF60BD6
:00000001FF
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OUTLINE DRAWING

40 Pins Plastic Package
Unit in mm

40 39 38 37 36 35 34 33 32 3130 29 28 27 26 25 24 23 22 21

S s 2 2 5 g 5 oA RIS S 2 5P 5 5 6 G _
L P . o~ s
f N v p

M TR T S P L ] -

5 2 & &5 s 2 25 2 2 2 2 2 25 el o 25 -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

(Note 1)
15.2¢ £ 7.1

2.54 £ 0.25

1.0+0.3
3.5 +0.15

0.25 £0.1

15.00 ~17.80

3.5+ 0.3

50.7 £0.15 (Note 2)

Note: 1. This dimension shows the center of curvature of leads.
2. This dimension shows spread of leads.

3. All dimensions are in millimeters.
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TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT

om  INTEGRATEDCIRCUIT THPE755AC

N-CHANNEL STLICON TATE MOS
-
ﬁz TECHNICAL DATA

16,384 BIT EPROM WITH I/0 PORTS
GENERAL DESCRIOTION

The TMP8755AC is an erasable and The I/0 portion consists of two general
electrically reprogrammable ROM purpose I/0 ports. Each I/O port has
(EPROM) and I/0 chip to be used in eight port lines, and each I/0 port
the TLCS-85A microcomputer system. line is individually programmable as
The PROM portion is organized as input or output.

2,048 words by 8 bits.

FEATURES

* U.V. Erasable and Electrically . Each I/0 Port Line .Individually
Reprogrammable ROM (2,048 x 8) programmable as Input or Output.

* Single +5V Power Supply (Vcc) « Multiplexed Address and Data Bus

+ Internal Address Latch + 40 pin DIP

+ 2 General Purpose 8 bit I/O Ports . Compatible wih Intel's 8755A

. Access Time: 450 ns (MAX.)

BLLOCK DIAGRAM

PROG RD  Tor
o TALE
PIN CONNECTIONS (TOP VIEW) 8-10 lcg, (M| | TOW |RESET  ADo-7
L 4
— W T T
ey L CLK Control circuit - |
PROG/CEg 2 AObVCC ; Address Latch Decorde But '
CEQ] 2 39 PRy READY =1+ 81  fer |
cik g 3 38 PBo | L i
RESET [ 4 370 PBs | s Il-—V1
vop O 5 36 PRy : M A — Vi
READY ] 6 35[0 PB3 | —— DOR — Ve
10/ 7 34 PB2 | |
TOR [ 8 33pPB;y I A Bai_] 18
R Qo9 323 PBo I lout- led £y ot
Tow g 10 31 PA, | Put 8 1ated PAg-
aed 11 - 30[PA, : 2K x 8 bit | 2= i
ADo [ 12 29[0PAs | EPROM |
AD: O 13 28 A PAY | N N Ll K
AD2 f] 14 270 PA3 | L | {put -err K
ADs O 15 2601PA, I latct{8|1atch pB,
aps O 16 250 PA1 { [
ADs O 17 24 PAo | B !
~ I
ADg O 18 230 A10 | . 4 ]
“AD7 [ 19 22 A, I DDR | g |
vss O 20 2114, b= - 4
FIGURE 1  TMP8755AC PINOUT DTAGRAM FIGURE 2 TMP8755AC FUNCTIONAL BLOCK DTAGRAM
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PIN NAMES AND PIN DESCRIPTION
ALE (Input)

When Address Latch Enable goes high, ADg-7, 10/M, Ag_10, CE2, and EEI
enter the address latches. The signals (ADg-7, I0/M, A8-10, CE) are
latched in at the trailing edge of ALE.

ADQ-7 (Input/Output, 3-state)

Bi-directional Address/Data bus. The lower 8-bit of the PROM or I/0
address are applied to the bus lines when ALE is high. During an I/0
cycle, Port A or B are selected based on the latched value of ADg.

If RD or TOR is low when the latched Chip Enables are active, the output
buffers present data on the bus.

A8-10 (Input)

These are the high order bits of the PROM address. They do not affect
I/0 operations.

PROG/CE1, CE2 (Input)

CHIP ENABLE INPUTS: CE] is active low and CEy is active high.
Both chip enables must be active to permit accessing the PROM.CE]l is
also used as a programming pin.

10/M (Input) |

If the latched I0/M is high when RD is low, the output data comes from an
I/0 port. If it is low the output data comes from the PROM.

RD (Input)
If the latched Chip Enables are active when ﬁﬁ-goes low, the ADg-7 output

buffers are enabled and output either the selected PROM location or I/0 ports.
When both RD and IOR are high, the AD0_7 output buffers are 3-stated.

IOW (Input)

If the latched Chip Enables are active, a low on IOW causes the output port
pointed to by the latched value of ADjy to be written with the data on ADg-7.
The state of I0/M is ignored.

CLK (Input)

The CLK is used to force the READY into its high state after it has been
forced low by CE] low, CE2 high, and ALE high.
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READY (Output, 3-state)

READY is a 3-state output controlled by CEj, CEp, ALE and CLK.
READY is forced low when the Chip Enables are active during the time ALE
is high, and remains low until the rising edge of the next CLK.

PAQ - PA7 (Input/Output, 3-state)

These are general purpose I/0 pins. Their input/output direction is

determined by the contents of Data Direction Register (DDR). Port A is
selected for write operations when the Chip Enables are active and IOW

is low and a 0 was previously latched_from ADy, ADjp.

Read operation is selected by either IOR low and active Chip Enables and

ADg and ADy low, or IO/M high, RD low, active Chip Enables, and ADg and AD1 low.

PBQ - PB7 (Input/Output, 3-state)

This general purpose I/0 port is identical to Port A except that it is
selected by a 1 latched from ADy and a O from ADjp.

RESET (Input)

In normal operation, an input high on RESET causes all pins in Ports A and
B to assume input mode (clear DDR register).

IOR (Input)

When the Chip Enables are active, a low on TOR will output the selected 1/0
port onto the AD bus., TOR low performs the same function as_the combination
of I0/M high and RD low. When IOR is not used in a system, IOR should be
tied to Vgg "1".

Vee (Power)
+5 volt supply

Vgg (Power)
Ground Reference

Vpp (Power)

Vpp is a programming voltage and must be tied to +5V when the TMP8755AC is
being read. For programming, a high voltage is supplied with Vpp=25V, typical.
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FUNCTIONAL DESCRIPTION

PROM_SECTION

The TMP8755AC contains an 8-bit address latch which allows it to interface
directly to TLCS~85A microcomputer system without additional hardware.

The PROM portion of the chip is addressed by the 1l-bit address (A8-10,ADg_7)
and CE. The address, I0/M and CE are latched into the address latches on the
falling edge of ALE. If the Chip Enables (CEp and CE]) are active and

10/M is low when RD goes low, the contents of the EPROM location addressed
by latched address are output onto the ADp-7 lines.

1/0 SECTION

The 1/0 port portion consists of two 8-bit I/0 ports and two 8-bit Data
Direction Registers (DDR).
The 1/0 portion of the chip is addressed by the latched value of ADgy and
AD7q.
Co%tents of Port A and Port B can be read and written, but those of DDR's
cannot be read. A port can be read out when the latched Chip FEnables are
active and either RD goes low with I0/M high, or TOR goes low.
The two 8-bit DDR's (DDRA and DDRB) are used to determine the input/output
' status of each pin in the correspinding port.
A '0'" specifies an input mode and a 'l' specifies an output mode.
The two 8-bit DDR's are cleared by RESET signal. The table 1 summarizes
Port and DDR designation.

TABLE 1 SELECTION OF PORT AND DDR DESIGNATION

ADy | ADg Selection
0 0 Port A
0 1 Port B
1 0 Port A Data Direction Register (DDR A)
1 1 Port B Data Direction Register (DDR B)
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ERASURE CHARATERISTICS

The TMP8755AC can be erased by applying light with wavelengths shorter

than 4000 X. (14=10"8 cm). Sunlight and the fluorescent lamps may include
3000 v 4000 & wavelength components consequently when used under such lighting
for extended periods of time, an opaque seal will be required to protect the
TMP8755AC. Generally, ultraviolet light with a wavelength of 2537 A is
recommended for TMP8755AC-erasing, and in this case the integrated does
(ultraviolet light intensity [W/cm?] x time [sec ]) should be over 15

W+ sec /sz].

If the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a
distance of l-cm from the lamp surface, erasure should be completed in about
60 minutes.

And using a lamp whose ultraviolet light intensity is a 12000 [pW/cm2] will
reduce the exposure time to_about 20 minutes. (In this case the integrated
dose should be 12000 [4W/cm?] x (20 x 60) [sec] =15 [W - sec/cm?].)

PROGRAMMING

Initially when received by customers all bits of the TMP8755AC are in the
"1" state which is the erased state. Therefore programming is carried out
by electrically writing in the "O" state at the desired bit locations.

A programmed "O" can only be changed to a "1" by ultraviolet erasure.

The program mode itself consists of programming a single address at a time,
giving a single 50 ms pulse for every address.

Preliminary timing diagrams and parameter values pertaining to the TMP8755AC
programming operation are contained in Figure 7.



_‘ INTEGRATEDCIRCUIT

SR3Z  TECHNICAL DATA

ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating

vee Ve Supply Voltage with Respect to Vgs ~0.5V to +7.0V
Vpp Vpp Supply Voltage for Programming with Respect to Vss -0.5V to +26.5V
VN Input Voltage with Respect to Vss -0.5V to 47.0V
Vout Output Voltage with Respect to Vss -0.5V to +7.0V
Pp Power Dissipation 1.5W

Toorper| Seldering Temperature (Soldering Time 10 sec.) 260°C

Tgrg Storage Temperature -55°C to+150°C
ToPR Operating Temperature 0°C to +/0°C

D.C. CHARACTERISTICS

TA=0°C to 70°C, Vgg = 5V 5%, Vpp = Vgot 0.6V

Symbol Parameter Test Conditions Min. | Typ. | Max. Units
Vip Input Low Voltage -0.5 0.8 v
VIH Input High Voltage 2.0 Vcet0:5 \
Vor, Output Low Voltage IoL = 2mA 0.45 v
Vo Output High Voltage Tog = -400pA 2.4 v
Iy, Input Leakage Current Vin = V¢¢ to OV 10 HA
Ii0 Output Leakage Current 0.45<Voyut < Ve +10 HA
Icc Vce Supply Current 180 mA
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A.C. CHARACTERISTICS
A = 0Cto 70C, Vg = 5V + 5Z  Vpp = Voo F 0.6V
Symbol Parameter Test Condition| Min. | Typ. | Max. | Units
teye Clock Cycle time 320 ns
tL CLK Low Width 80 ns
tH CLK High Width 120 ns
tysts CLK Rise and Fall Time 30 ns
tAL Address to Latch Set Up Time 50 ns
tra Address Hold Time after Latch 80 ns
tLg Latch to READ/WRITE Control 100 ns
tRD Valid Data Out Delay from 150pF 170 ns
READ Control
tAD Address Stable to Data Out Valid Load 450 ns
tLL Latth Enable Width 100 ns
tRDF Data Bus Float after READ 0 100 ns
tCL READ/WRITE Control to Latch Enable 20 ns
tce READ/WRITE Control Width 250 ns
tpw Data In to WRITE Set Up time 150 ns
tWp Data In Hold Time after WRITE 30 ns
twp WRITE TO Port Output 400 ns
tpPR Port Input Set Up Time 50 ns
tRP Port Input Hold Time 50 ns
ERYH | READY Hold Time 0 160 | ns
tARY Address (CE) to READY 160 ns
tRy Recovery Time between Controls 300 ns
tRDE Data Out Deléy from READ Controls 10 ns
‘LD | ALE to Data Out Valid 350 | as
tLCcK ALE Low during CLK high 100 ns
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D.C. CHARACTERISTICS FOR PROGRAMMING

TA = 25C+ 5C, Vgo = 5V + 5% , Vgg = OV

Symbol Parameter Min. | Typ. | Maxi | Units
Vpp Supply Voltage for programming 24 25 26 v
Ipp Supply Current 30 ,mA

A.C. CHARACTERISTICS FOR PROGRAMMING

TA = 25C+ 5C, Vee = 5V 5% , Vgg = ov

Symbol Parameter Min. Typ. |Max. Units
tpg Data Set Up Time 10 ns
tpp | Data Hold Time 0 ns
ts Program Pulse Set Up Time 2 Hs
ty Program Pulse Hold Time 2 us
tpr | Program Pulse Rise Time 10 2000 ns
tpg | Program Pusle Fall Time 10 2000 ns
tPRG | Program Pulse Width 45 50 ms
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FRZE  TECHNICAL DATA
TIMING WAVEFORMS
Ag_19> I0/M :)f ADDRESS | X ADDRESS
PROG/CE1 _\ J

CE) 7 N AN
ALE ) ALk ]_—_—\_____

tLL T
LA _| tAD tRDF _ |

ADg_7 ){ ADDRESS }-———{ X DpaTA ;}-—ﬁ-—< ADDRESS ~p————

— - r—.—
- \ tRDE
, .
TOR, RD N / . \
tRD WD

4

X ADDRESS }( )( DATA X appeess
ADQg_7 * T
- tDW s \
oW \ A e N\

tLC tee TRV'V

Note: CE] must remain low for the entire cycle.

FIGURE 3 PROM READ, 1/0 READ, AND WRITE TIMING

Ty - tf
/-L
‘—_——J _L_—-————-n
Ty,
ty
teye

FIGURE U4 CLOCK SPECIFICATION FOR TMP8755AC
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CLK / \ J/ \ / \ // w\ / \
_ -
ADo-z(,) /;8 10 )gk x X X:
4
2 ——"/ tAL ,, FLCK \ X
iy —\x tRYH
ALE / \
READY = ——————1 —"_\‘ /. N
LARY
FIGURE 5 WAIT STATE TIMING (READY= ()
A. INPUT MODE
RD, TOR
tpr trp
PORT INPUT >< S \}<
ADg.7  mmm— < A e

B, OUTPUT MODE

0w

—

PORT OUTPUT

ADg_7

X

FIGURE 6

1/0 PORT TIMING
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PROGRAM CYCLE | *VERIFY CYCLE PROGRAM
FUNCTION J—L l— —'[ CYCLE

ALE / \ / \
n DATA TO BE oo .
ADg_, XADMSX >i PROGRAMMED ; XADDRFS} '< DATA >
Ag-10,10/M %Dmﬁssx X&DIRBSCX
CEp N / \
tpg tpp

PROG/CE ]

tg

+25v ¥ p
T \(

Vpp +5V

tpR tPRG  tpp

* VERIFY CYCLE IS A REGULAR MEMORY READ CYCLE
(WITH Vpp = 5V FOR TMP8755AC)

FIGURE / PROGRAM MODE TIMING DIAGRAM
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OUTLINE DRAWING

40 Pins Ceramic Package

40 393837 3635 343332 313029 2827 26 252423 2221
chehrhchrhehchrhrhechrhohehrhrhoprhehrrhoh

Unit in mm

a
S
™ e ——— +
Y z
! 3
e e e e e i
123 45 6 78 91011121314 151617 1819 20
g 2| 4
c 1.02TYP. 2.54%0.25 ol o
+ ﬁ‘f‘“‘ SR
~
N [ 1
i J
i\
; 0.25+0.05
“
0.46 + 0.05 ©
+i
o~
-
50.8 * 0.6 15.5717.0
; !
(Note 1)

Note 1. This dimension shows spread of leads.

2. All dimensions are in millimeters.
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TOSHIBA MOS TYPE DEGITAL

INTEGRATEDCIRCUIT INTEGRATED CIRCUIT

TMP8259AP

Silicon Monolithic
TECHNICAL DATA N Channel Silicon Gate MOS

PROGRAMMABLE TNTERR.?T CONTROLLER
GENERAL DESCRIPTION

The TMP8259AP is a programmable interrupt controller designed for use
with the TLCS-85A microcomputer system. It handles up to eight vectored
priority interrupts for the CPU. It is cascadable for up to 64 vectored

priority interrupts without additional circuitry.

FEATURES

o Eight Level Priority Controller.

o Expandable to 64 Level.

o Interrupt Modes, Interrupt Mask, Vectored Address Programmable.
o Single +5V Power Supply.

o 8085A, 8086 Microcomputer System Compatible.

o Compatible with Intel's 8259A.

PIN CONNECTIONS (TOP VIEW)

|

Ts 01 25'] Vee
WE O 2 27 Ao
RD O3 B[ INTA
Dv g4 250 IRy
De O 5 2¢[ 1IRg
Ds g6 A IRs
be Qv 22 IRa
Dz gs A IR
Dz o of IR
D1 o 19[ IRl
Do Qu 180 IRo
CASy Har @ INT
cas; Qs 18 SP/AN
Vgs Q14 1BA casp




TMP8259AP

* INTEGRATEDCIRCUIT

SR> TECHNICAL DATA

PIN NAMES AND PIN DESCRIPTION

Pin Name

Input/Output

Input

Function

Chip Select Input. A low on this pin enables
RD and WR communication between the CPU and the

8259A. INTA functions are independent of cs.

Write Control Input. A low on this pin when

€S is low enables the 8259A to accept command

words from CPU.

Read Control Input. A low on this pin when CS
is low enables the 8259A to release status

onto the data bus for the CPU.

Do v D7

Input/Output

Biderectional Data Bus. Command status and in-
terrupt-vector information is transfered via

this bus.

CASQ ~
CAS)

Input/Output

Cascade Lines. The CAS lines form a private

These pins are outputs for a master 8259A and

inputs for a slave 8259A.

8259A bus to control a multiple 8259A structure.

SP/EN

Input/Output

Slave Program/Enable Buffer. This is a dual

function pin. When in the buffered mode it can
be used as on Output to control buffer trans-

ceivers (Eﬁ). When not in the buffered mode it
is used as an input to designate a master 8259A

(SP=1) or a slave (5p=0).

INT

Output

Interrupt Request Output. This pin goes high
whenever a valid interrupt request is asserted.
It is used to interrupt the CPU. Thus it is

connected to CPU's interrupt pin.




INTEGRATEDCIRCUIT

R=

TECHNICAL DATA

TMP8259AP

Pin Name Input/Output Function
Interrupt Request Inputs. An interrupt request
is executed by raising an IR input (low to high),
IRg - IR7 Input and holding it high until it is acknowledged
(Edge Triggered Mode), or just by a high level
on an IR input (Level Triggered Mode).
Interrupt Acknowledge Input. This pin is used
— 2 i - h
NTA Tnput to enable 8259A interrupt-vector data onto the
data bus by a sequence of interrupt acknowledge
pulses issued by the CPU.
AQ Address Line. This pin acts in conjunction
with the E, ﬁ, and RD pins. It is used by the
8259A to decipher various command words the CPU
Ap Input
writes and status the CPU wishes to read. It
is typically connected to the CPU Ag address
line.
vce +5V Power Supply
Vss Ground
BLOCK DIAGRAM
B be—o»— INTA
DATA — COCNTROL LOGIC INT
Dy~Dg <:> BIS
BUFFER I T T
1
10
D . INTERR- IR
B0 ———=q resp/ b8 ME— UPT IR
TR |0 WRITE |e— SERVICE@ CREQ”U@J %gz
LOGIC REG FESCLVER REG. 1R5
© (1s8) (IRR) iR7
por i - I
PEEN] CASCADE -+ Voo
SAS1 BUFFER/ INTERRUPT MASK REG.
casg ‘V‘;}»@RA’I‘(XJ'- /LJQ ; -1 Vsg
span L%
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BRSZ  TECHNICAL DATA

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING
vee Vce Supply Voltage (with respect to GND (Vgg)) | -0.5V to +7V
VIN Input Voltage -0.5V to +7V
Pp - Power Dissipation 1w
Tsol | Soldering Temperature 260°C
Tstg Storage Temperature -65°C to 150°C
Topr Operating Temperature 0°C to 70°C

DC CHARACTERISTICS Topr=0°C to 70°C,VCC=+5V#10%,Vss=0V,Unless otherwise noted.

SYMBOL - PARAMETER TEST CONDITIONS MIN. | TYP. | MAX. |UNIT

VIL Input Low Voltage -0.5 - 0.8 v
VIH Input High Voltage 2.0 - [Yeewos v
VoL Output Low Voltage IoL = 2.2mA - - 0.45 \
Vou Output High Voltage I0oH = -400uA 2.4 - - \
Output High Voltage Ton = -100uA 3.5 B - v

Vou (INT) (INT)
Iog = -400uA 2.4 - - v
It Input Leak Current L 0V < VIN < Vi - - +10 LA
I1L0L Output Leak Current 0.45V < VIN < Ve - - +10 LA
Ice Vee Supply Current - - 85 mA
Input Current VN = 0V - B -300 HA

ILIR (IR)
Vin = Vce - - 10 uA
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AC CHARACTERISTICS Topy=0°C ™ 70°C, Vc=5V+10%, Vgg=0V, Unless otherwise noted.

TIMING REQUIREMENTS

SYMBOL PARAMETER MIN. | MAX. | UNIT
TAHRL Ao/f:;é,w S:t::p Time (RD/INTA+) 0 - ns
TRHAX AQ/CS Hold Time (RD/INTAt) 0 - ns
TRLRH RD Pulse Width 235 - ns
TAHWL A0/CS Setup Time (WRY) 0 - ns
TWHAX AQ/CS Hold Time (WR%) 0 - ns
TWLWH WR Pulse Width 290 - ns
TDVWH Do - D7 Setup Time (WR%) 240 - ns
TWHDX DO - D7 Hold Time (WR%) , 0 - ns
TJLJH Interrupt Request Pulse Width (LOW) 100 - ns

TCVIAL Cascade Setup Time (Second or Third INTAY) 55 - ns
TRHRL RD* to Next Command 160 - ns
TWHRL WRt to Next Command 190 - ns

RESPONSE CHARACTERISTICS

TEST
SYMBOL PARAMETER CONDITIONS MIN.| TYP.| MAX.|UNIT
TRLDV Valid Data Delay (RD/INTA+) - - | 200 | ns
TRHDZ Data Floating (RD/INTA*) Do - D7 - - | 100 | ns
Cr, = 100pF
TJHIH Interrupt Output Delay (IRt) - - | 350 | ns
TIALCV Valid Cascade Delay (INTA+) INT - - 565 | ns
TRLEL Enable Active (RD/INTAY) CL = 100pF - - | 125 | ns
TRHEH Enable Inactive (RD/INTA*) CASQ - CAS) - - 150 | ns
TAHDV Valid Data Delay (A(Q/CS) c1. = 100pF - - 200 | ns
TCVDV Valid Data Delay (CASQ-CAS») - - | 300 | ns

NOTE: AC TESTING. Inputs are driven at Vp = 0.45V and Vg=2.4V.

Measurements are made at VI, =0.8V and Vg=2.0V.
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TIMING WAVEFORMS

WRITE OPERATIQN

Dy~Dy

TWLWHE

TMP8259AP

I

TWHAX
— k._.

READ AND INTA OPERATION

INTA SEQUENCE

TAHRL e

IR
TSLIH
INT -
INTA
Dy~Dyy
OTHER TIMING Tiancy
CASH~CASg /7

TRHRL

TWHRL
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SR>  TECHNICAL DATA

OUTLINE DRAWING

UNIT : mm

Y
=
o
1
1 i
o
14.2 MAX,

3 /’/‘\

= i .

2 dem ek b Lol o %

2 AT T TR AT 2

1 N 1 1 ' I ! 1 ] v 0

¢

(Nete) 0.5-0.15 Z

2.54:0.25 1.4-0.15 0. 2 MAX. = 17.4 MAX
P
o
2]

Note: Each lead pitch is 2.54mm, and all the leads are located
within #0.25mm from their theoritical positions with respect

to No.l and No.42 leads.
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Microcomputer Technical Description
MICROCOMPUTER APPLICATION DEVELOPMENT TOOL

GENERAL DESCRIPTION
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DEVECOPMENT TOOLS

Toshiba's single-chip microcomputer development tool has the
TDS400 .microcomputer application development system and the dedicated

debugging system.

MICROCOMPUTER APPLICATION DEVELOPMENT SYSTEM TDS400

By exchanging portions of the control board and software, the TDS400

system can be changed into the following development systems:
(1) TDS400/43 TLCS-43 Application Development System
(2) TDS400/46 TLCS-46A Application Development System
(3) TDS400/84 TLCS-84 Application Development System

The TDS400 system is hereinafter described under the name of the

TDS400/xx (xx denotes the name of the microcomputer series of 43, 46 or 84).

DEDICATED DEBUGGING SYSTEM

The dedicated debugging system can be realized by combining the
debugging board and the emulation board, consisting of the following

products.
(1) BM4304 TLCS-43 debugging board + BM4303 TLCS-43 emulation board
(2) BM4604 TLCS-46A debugging board + BM4603B TLCS-46A emulation board

(3) BM8404 TLCS-84 debugging board + BM8403 TLCS-84 emulation board
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1. MICROCOMPUTER APPLICATION DEVELOPMENT SYSTEM TDS400
1.1 SYSTEM CONCEPT

The TDS400/xx system is the application program development
support system of Toshiba's single-chip microcomputer. Micro-
computer application program development is divided into two
main categories, programming and real time debugging. These
functions can be performed consecutively through the TDS400/xx

system.

o Programming:

(1) Programming and editing of source program

(2) Assembling source program (converting to machine code)

(3) Loading, modifying and writing into EPROM in the object

program

o Real time debugging:
(1) Allows to execute and debug program at a state with the
application circuit. (direct modification with machine

codes)

(5) Monitoring and revising of internal status during program

execution.
(6) Data exchange with EPROM (read/write)

The following mannuals are available as system documents relative

to the functions and operating instructions of the TDS400/xx:

(A) Operating Instructions (Description of the functions and

operations of the above-mentioned (1) to (6).

(B) 1Instruction Manuals (configuration description of hardware).
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1.2 HARDWARE CONFIGURATION

The TDS400/xx is a sytem which a microcomputer consists of
TMP8085A MPU, 16 K-byte ROM, and 48K-byte RAM has been equipped
with various auxiliary memories and input/output interfaces.

To ensure a more useful development system, it is provided with
16K EPROM wirter, emulation board, program memory (4 K-byte RAM)

which can be substituted with ROM, and dedicated debugging console.

The TDS400/xx hardware configuration is given in Fig.l, and
its conceptrual system view in Fig.2, respectively. In Fig.l
solid line boxes show basic configuration units, while dotted
line boxes indicate optional units. The units enclosed with
broken lines are supplied by users, as required. Shaded boxes
indicate the specific units depending on the series of a micro-

computer. Other units are common to both.

When used as a programming system, this system requires a minimum
of one console I/0 device for input/output of commands and ap-
plication program data. When the system is used as a real-time
debugging tool, operation is made through the attached debugging
console. Real time execution can be obtained by removing the
single chip microprocessor from the application circuit (user

system) and plugging in the DIP socket from the emulation board.
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TMP 8085 MPU e ——————— N
] cosole Input/Output —___—k~€2f3{?_£{9,} Typuter M-500 Series
interface
16 K-byte ROM
] 48 K-byte RAM
Panel Interface Debugging
1 (EPROM Writer) Console Panel r—————-—-- =
| |
| |
7 7
. . [ DIP Type
. Control Circuit — Emulation Board L Connector
(Program Memory) |
+5V : |
Application |
————————————— BM4303/4603B/8403) [ . . |
- (
| Indirect Memory —} L _CGircuit Board
- [
Il .._£6_4_K_Eyfi EAED__. _: | Power Supply ,
o N b -
r"ﬁfk:}fﬁjﬁ}{h{g}'&;&‘ _l,,,~’k~ PTR ) Ricoh PTR-400
i RS 232C standard P it
Interface 1 PTP | Ricoh TP-60
Llnterface _____ .
e ——————— oIS N . _
| | TV & Keyboard M k\wﬁffszf_ _) Diablo HI-1200
| Interface o —————— N
| 4 CRT Display) ADDS-580A
N - —
r ______ oo 1 { Televisions\ Toshiba VM-17A or Home Mode TV
— Floppy Disk Interface \:______::::.:’
b . Y Keyboard Y Toshiba compact Keyboard KB-2
N
| / \ .
| | Digital Cassette i Asia AFD-002A
| Interface > ’
_____________ ) (Toshiba ND-10x2)
N P4
\\
Power supplies J  Asia ADC-001A

N
Digital Cassette | (Toamco CP-100ESx2)

Y

Fig. 1 TDS400/xx Hardware Configuration

Solid line boxes: basic configuration Dotted lines: Optional units
Broken lines: wuser-supplied Shaded line boxes: specific to

microcomputer
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------------ ‘\
o —\Plgltal Cassette/
" o oo
: == 4 Floppy Disk !
e ___ N
: : r=—-\ Keyboard J
[ PR N — N
I R \
| : 1 \_____T.V__-.._/’
[ m e e —— ~
[ " r--{ CRT Display Optional
s M N it
) : | P il R
Indirect Memory:__j L ': Ir—( Printer )
I (64 K-byte) 1 Lot mmmmmmm = -
[ J [ L et ~
L o Fo e PTP )
“““““ | | L T g
| N T ittt
| Iy “ T PTR )
! Dol T TTTTTTITT N
| | 7 e
| Ly b Y 7 TTY-type * | standard
| b ' __1/0 Device /| Interface is
_____ packed.
16K EPROM
Writer
ST~
// /a
< S
§”‘7/ 2o¢
, c&Q )
-~ //£ \\1//
<\ fﬁC\T\\\
Debugei ~ ~
ebugging Consoel "<(\ Application \&

Circuit Board &>/

Emulation Board icrocomputer, \;>

DIP-type Connector
Fig. 2  Conceptual System View of TDS400/xx System
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1.3

1.4

1.5

SOFTWARE CONFIGURATION

As shown in ‘Fig.3, the TDS400/xx system software consists
of a programming system segment and debugging console control
segment. Shaded portions indicate the specific program depend-
ing on the microcomputer series. Other programs are common to

both.

These programs are firmwared in 16 K-byte ROM within the main
memory of the TMP8085A system: therefore, no loading of system
programs is required, thus programs being able to be immediately
operated. However, for operating option programs, such as as-
sembler programs, the programs must be separately loaded.

The system program uses a 2 K-byte as dedicated data area.
Furthermore, a 4K-byte RAM is designated as dedicated area (called
the back-up memory) for internal save and transmission in the
program memory. The remaining 42 K-byte RAM areais a free area
used as user programs, symbol tables, current file, or assembler

program. (See Fig. 4)

PROCESS FLOW OF APPLICATION PROGRAM DATA

Fig. 5 shows a conceptual flow chart of the application
program data for application program development and evaluation
by using the TDS400/xx system (as programming system or debugg-

ing console)
PROGRAMMING SYSTEM

The programming system is provided for facilitating the

programming work (development) of application software.
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MICROCOMPUTER

———{ Programming system |

Key input/dispalyoutputl

/

System control

Fig. 3
Shaded element:

Address
(hexadecimal) Purpose of using main memory
0000
S System program
(16 K-byte ROM)
3FFF 2
4000 System data
4TFF (2K bytes)
4800
User program,
Symbol table,
Current files, or
Assembler program,
(42K Bytes)
FFFF
Fggo Back~up memory
(4K bytes)
FFFF J
Fig. 4 TDS400/xx Main Memory Configuration
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Command processing (monitoring) ]
File control (input/output) J
Editor J
L~—-{7Debugging console control | .......... e .o

14K bytes

TDS400/xx System Program Configuration

Portions depending to microcomputer series

ROM 16K bytes

RAM 48K bytes
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r
|External storagejl

device _J
(TDS400) ————=
Main memory
Programmed EPROM System
EPROM writer program
r’ _____ [
— -
* /* \@\i‘ Free | Inderect:
s area } | memary |
and
F_Application ‘A [ Emulation board "*‘] Program | L
Y circuit ﬂ H— memory Back-up
t} board j (4K bytes % memory
Pl Micro- 4
[} computer | 4
14
WX ferdrer ‘_‘ —_—— =
| Input/output
L‘ device N
Debugging Console Programming System

Fig. 5 Data Flow of Application Program

* : Operation from the debugging console.

o : Operation through the porgramming system.
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The TDS400/xx programming system operates according to an
input command from the input/output device. The following out-
line shows the outline of utilization form at each step in ap-

plication software programming.

(1) In making a source program by expressing the control process—
ing contents of application system in assembler language,
the source program is entered directly through the keyboard
or via paper tape, etc., revised and edited statement (line)
by statement (line). If the program was structured into
blocks, when it was written, the program can be easily edited

into a single program and then punched onto paper tape, etc.

(2) 1In assembling the source program, the assembler program is
activated. Each pass of the program listing, object tape
output, and generation of object program (machine code) in
the main memory can be selected from the commands of input/

output device.

(3) At the machine code level, the following functions can be
implemented: object program loading, transmission, modifying,
dumping, format change on the paper tape and writing into
16K EPROM.

The entire programming system can be operated from a single
input/output devicel), but for performing the operation at high-

speed,multiple input/oytput devices can also be utilized.

Note 1) Can use teletype, CRT display, or TV-keyboard
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1.6

(a)

(b)

(<)

(d)

(e)

64 K-byte indirect memory --- can be used as a temporary

file memory, For example, if the paper tape source program
is once stored in this memory, the program will become much
faster and easier to excute. The source program, however,
is restricted to about 1.5 v 2 K-byte because of memory

capacity.

Floppy disk --- a file memory (random file) similar to in-
direct memory. Memory capacity is approximately 250 K-byte.
Each disc can store 6 KV 8 K-step source program. The pro-

cessing rate is lower than that of indirect memory.

Paper tape reader and Paper tape punch --- allows faster

processing of paper tape.

Printer -- speeds up program listing output
CRT display -- convenient for editing and modifying applica-

tion programs.
Digital cassette --- can be used as a sequential file, instead
of paper tape. This eliminates the bother of rewinding and

remounting paper tape, improving speed and ease of handling.

Television receiver and simple keyboard --- useful as low

cost input/output devices.

DEBUGGING CONSOLE

The debugging console is designed for easy real time de-

bugging of the application system.

The debugging console, mounted in the front panel of the

TDS400, is a dedicated console. Major functions performed by

this console are as follows:
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(1)

(2)

(3)

(4)

5)

(6)
@))

(8)

Real time emulation can be performed. For application
program memory, the user can select either program memory
(RAM) within the TDS400/xx or external memory (EPROM) within

the enmulation board.

Program memory read and write is done directly

through the debugging console.

Loading to program memory:
(i) The program can be loaded directly from program EPROM.
(ii) The program can also be loaded from the back-up memory

within the development systemNOte 2X

\
Contents of the program memory:

(i) Can be written directly into 16K EPROM.
(ii) Can be compared with the contents of programmed EPROM.

(iii) Can be transferred and saved to the back-up memory

Direct read and write can be performed with RAM or register
built into the single-chip microcomputer just as with program

memory . ,

Application programs can be initiated from any address.

Application ptograms may be stopped at any HimeQwhilé in
. ' q

operation. }

Address-stop function provided.

M

Note 2) The back-up memory is a point of contact between the

debugging console function and the programming system
function. The programming system can load the back-up
memory with an object program, and the contents ofythe
back-up memory can be put out onto paper tape, etc.

(in various formats).
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1.7

(9) Single-step operation possible.

(10) Dummy interrupt signal can be entered through the debugging

console.

(11) TLogical levels of all pins of microcomputer chip are always
indicated. Voltage of the threshold value can be see at any

level.

EMULATION BOARD

In the last step of application system development, it be-
comes extremely important to be able to check the system opera-
tions as close to the end product as possible. For answering
this need, emulation board (BM4303/BM603B/BM8403) is available,
as shown in Table 1. These emulation board are integrated with
the evaluator chip and are designed to use EPROM in the program
memory section. Fig. 6 shows the conceptualized drawings of

these emulation boards.

Besides the circuits attached to the evaluator chip, the
emulation board has interface circuits for connecting to the ap-
plication development system TDS400 and free space for mounting
a small number of peripheral circuits. Fot the program memory,
24-pin DIP sockets are provided so as tc make it possible to use

16K EPROM TMM323 (2716) unit.

When this emulation board is connected with the TDS400, ihe
user can choose to put the application program either into pro-
gram memory (RAM) within the TDS400/xx or into EPROM on the
emulation board. The former freely permits reading and reload-
ing of program memory contents through the TDS400/xx debugging
console, making debugging of the application program during

development very convenient.
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The latter does not permit reading and writing of the applica-
tion program contents. However, in either case the application
program can easily be checked by using the function of the de-
bugging console of TDS400/xx while monitoring or changing

internal status of the microcomputer.

When the emulation board is disconnected from the TDS400,
EPROM within the board is automatically used as program memory

and the board can be used as an independent emulation board.

The BM4302/4602A makes a compact emulation boards, equipped
with one/two 16K EPROM TMM323 - (2716) as program memory. This
board is useful for field-testing the applied product, but lacks

free space and an interface to TDS400.

Each emulation board provides each microcomputer chip and
a DIP-type equivalent connector. With the microcomputer chip
removed from the application circuit (user system) and this
connector connected with its place, operations can be performed

as if a single-chip microcomputer were mounted.

When the application circuit is simple and no application
circuit board has been provided, system development and evalua-
tion can be accomplished by mounting a peripheral circuit in

the free space on the emulation board.

Fig. 7 illustrates a concenptualized view of each using
situation of these emulation boards. Optimum emulation board
and evaluation means can be selected according to the evalua-

tion objectives of the application system.
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Table 1  Single-chip Microcomputer Emulation Board
Board Evaluator | Program memory EPROM | Oscil- | Free Power
EPROM Qt. of |lator Supply Remarks
Name Chip Socket | (Hz) Space | Required
IFT Can be used invidid-
BM4303 | TMP4300C |16 K (one) 1 (4551(). Yes 5V ually or connected
TDS400/43
IFT Can be used individ-
BM4603B TCP4600AC | 16 K (two) 2 (400K) Yes 5V ually or connected
TDS400/46
Crystal Can be used individ-
BM8403 TMP8039-6 | 16 K (two) 2 r}é; Yes 5V ually or connected
TDS400/84
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Interface circuit Plug-in to TDS400

and Attached circuit

BM4304

DIP-type connector

Plug-in to TDS400

Interface circuit
and Attached
circuit

BM46038/8403

42-pin ... BM4603B
40-pin .., BM8403

DIP-type connector

Fig. 6 Emulation Boards «—- Conceptualized Drawings

(Note: Ev-chip is an abbreviation of evaluator chip.)
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Plugging in
the TDS400

Type of
mounting for

For plugging in the TDS400
to verify operations.

To mount application pro-
gram in:

o TDS400 program memory
(RAM) or :

For verifying opera-
tions of the applica-
tion system by use of
the emulation board

alone or for making

the application field test.
circuit o Emulation board EPROM
(Peripheral circuit)
Verifying or dubugging Plugging in
TDS400
operations of systems :
by replacing the micro-
computer chip within
the applicaiton cir-
cuit board. Micro- APpll?atlon Micro- Agpli?ation
circuit board circuit board
computer computer
Power Power
Supply Supply

For verifying or de-
bugging operations by
mounting the micro-
computer peripheral
circuit of the applica-
tion circuiton the free

space.

Fig. 7

Plugging in
TDS400

Peripheral cir-
cuit of the ap-

Power plication system
Supply
Examples of Emulation Board

Peripheral circuit
of the application

system
Power
Supply
Usage
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2. DEDICATED DEBUGGING SYSTEM
2.1 SYSTEM CONCEPT

The dedicated debugging system is formed by a combination of
the debuggzing board (BM4304/4604/8404) and emulation board.
The debugging board is a low cost development tool for debugging

application software and hardware to which Toshiba's single-~
chip microcomputef is applied. For assembling a program, other

means must be utilized.

Fig. 8 shows the conceptualized drawing of this development
system. In this.drawing, the portions enclosed with solid lines are
the units of minimum requirement for program debugging, while
those enclosed with broken lines are the units supplied by user
as required. The shaded portions which the cable connecting the
debugging board to emulation board has been removed, indicate
the structure to make it possible to execute application programs

through EPROM on the emulation board.

Mojor functions of the debugging board are as follows:

(1) Real-time emulation possible. The program memory (RAM 4K
bytes) of the debugging board is used as an application

program memory.

(2) The contents of the program memory can be read and written

directly from the console.

(3) The program loading can be performed from the written EPROM

to the program memory.

(4) Direct read and write can be performed to RAM, register
and I/O device contained in the single-chip microcomputer

in the same way as the program memory.
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5)
(6)

()]
(8)
9)

Application programs can be initiated from any address.

Application programs can be stopped at any time while in

operation.

Address-stop function provided.

Single-step operation possible.

Pseudo interrmnt signal can be entered through the debugging

console.
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50-pin Flat Cable

Debugging Board
BM4304 /4604 /8404

>

D TN

2 (\,((\’<Applicat§)h\
.' > - Circuit Boars . \Y
¢ k Microcomputel\:)y\)

AN B
Debugging Console A >

(Console) Evaluator Chip

DIP-type Connector

Emulation Board

Fig. 8 Conceptualized Drawing of Dedicated Debugging System
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3. PRODUCTS CONFIGURATION FOR APPLICATION DEVELOPMENT SUPPORT SYSTEM

Depending on the user's needs, the TDS400 and emulation board
can be converted or expanded. For example, conversionlof the
TDS400/43 system to the TDS400/46 system can be accomplished by
replacing BM4301A + BM4303 + SW4323 with BM4601A + BM4603B + SW

4623, and vice versa.

The optional I/0 interface boards are common to all the TDS400
development systems. These interfaces can be attached directly to
the supposed standard I/0 equipment andfor auxiliary memory devices
(See Fig. 1). Further, these equipment and devices are so designed

as to be used without modification of the system software.
Therefore, it is very convenient for user to keep various kinds

of several emulation boards at hand in order to forward verification

work of application systems smoothly.

"t 721
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PRODUCTS CONFIGURATION FOR APPLICATION DEVELOPMENT TOOL

connector board

(1)

tion manual

Fam- L Configuration of Accompanying
ily Model No. Description Products Materials Remarks
Microcomputer appli- | BM4OO6A + SW4006A | Refer to each Products name of com-
Com- TDS400 cation system 400 Optional board system component | bined system, periph-
(Toshiba MDS model (BM4001 v 5) eral equipment is
mon .
to 400) supplied by user.
Paper tape output Card image magnet-— For object output of
program/ACOS (PT out- | ic tape (9 tracks) ;| SWO051 Instruc— cross assembler
SW0051 .
put program on ACOS) of source program | tion manual (SWxx53)
(FORTRAN)
Paper tape output Paper tape (ASCII ) For object output of
SW0061 | program/NOVA (PT out- | code) of source §Y226;a§22§ruc- cross assembler
put program on NOVA) | program (FORTRAN) (SWxx63)
BM4001 | 64KB Indirect memory Board module (L) ?@4001 Instruc- Mounted on BM4006A
K ion manual
Board module L, Ditto
BM4002 | General 1/0 interface | \DtTa-board con- | BMA002 Instrue- | poy3pc "prp, prp &
nection cable (2), | tion manual Pri
rinter
connector board(l)
Board module (1),
keyboard (1), intra-! BM4003 Instruc- Ditto
BM4003 | TV-Keyboard interface | board connection tion manual Connected to NTSC type
cable (2), con- of TV set
nector board (1)
Board module (1), Ditto
intra-boad con- Can be connected to
BM4004 Floppy disk interface | nection cable (1) BM4004 Instruc two FD drives of

single-sided single
density

ngryso/;

=
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ing with BM4303

manual. BM4303
instruction manual

?am— Model No. Description_ Configuration of Accompénylng Remarks
ily Products Materials
Board module (1), Mounted on BM4006A
P intra-board con- Can be connected to
Com- | BM4005 ?;%::?ic:assette nection cable (2), B}:MOOS. Insiruc_ two 10"/sec DC handlers
‘| mon connector board tion manua
to (1)
A set of TDS400
BM40064 | [PS400 hardware basic hardware with | BM4006A Instruc- | EPROM writer with de-
main frame power supply in tion manual bugging console, serial
cabinet port (1)
TDS400 System A System control program
SW4006A TDS400 system A EPROM (8) (monitor operation manual, | packed in main memory
monitor program program,l6Kbytes) | SW4006A instruc- | region of BM4006A
tion manual
Products name of com-
43 | TDS400/43 Toshiba MDS400 for TDS400 + BM4301A Refer to each bined system. Periph-
TLCS-43 +BM4303:+ SW4323 system component |eral equipment is sup-
plied by user
Board module (1), | TDS400/43 debugger
BMA301A TDS400/43 control- EPROM (1), (con- operation manual, | EPROM is repalced with
ler trol program, 2K BM4301A Instruc- | a part of SW4006A in
bytes) tion manual main memory area
Board module (1), Board with functions
BM4303 TLCS-43 emulation EPROM (1), Cables BM4303 Instruc- equivalent to LSI of
board (2) to LSI socket tion manual TLCS-43. With inter-
- face to TDS400
TLCS-43 debugging Board module (1), |BM4303 debugging |Used for debugging by
BM4304 board cable (1) connect- | board operation connecting with BM4303

3L
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Fam- P Configuration of Accompanying .
ily Model No. Description Products Materials Remarks
43 TLCS-43 assembler EPROM (3) (Assembler | TLCS-43 assembly Loaded from EPROM
SW4323 on TDS400 program 6K bytes) language manual. writer (/reader) of
SW4323 Instruc- TDS400
tion manual
TLCS-43 cross as- Card image magnet- | TLCS-43 assembly Used together with
sembler on ACOS ic tape (9 tracks) language manual. SW0051
SW4353
of source program SW4353 Instruc-—
(FORTRAN) tion manual
TLCS-43 cross as-— Paper tape(ASCII TLCS-43 assembly | Used together with
SW4363 sembler on NOVA code) of source language manual. SW0061
program (FORTRAN) SW4363 Instruc-
tion manual
TLCS-43 assembler/ Diskette(1) (ISIS- | TLCS-43 assembly | Operates under ISIS-
iMDS II file) language manual. | II
SW43938 S: single side SW4393S, D
SW4393D single density. | instruction manual
D: single side
double density.
TLCS-46A applica- TDS400 + BM4601A + Refer to each Products name of com-
X . {ohe
46A | TDS400/46 tion development BM4603B + SW4623 system component | bined system, perip
eral equipment is
supplied by user.
TDS400/46 control- Board module (1), TDS400/46 debug- | EPROM is replaced with
ler) EPROM (1) (con- ger operation a part of SW4006A in
BM4601A trol porgram 2K manual. main memory area

bytes)

BM4601A instruc-
tion manual

—
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Fam-
ily

84

P Configuration of Accompanying
M .
odel No Description Products Materials Remarks
Board module (1), Board with functions
BM4603B TLCS~46A emulation EPROM (2), Cable BM4603B Instruc- | equivalent to LSI of
board (1) to LSI socket tion manual TLCS-46A. With inter-
face to TDS400
BM4604 debugging
BM4604 TLCS-46A debugging Board module (1), board Operation Used for debugging by
board Cable (1) to BM4603B| manual. BM4604 connecting with BM4603B
instruction manual
TLCS-46A assembly
SWA623 TLCS-46A assembler EPROM (3) (assembler | language manual. Lo?ied ﬁfom iPR?M £
on TD8400 program 6K bytes) |SW4623 instruc- ¥B§488 reader) o
tion manual
Card image magnet- | TLCS-46A assembly
TLCS-46A cross as- ic tape (9 tracks) | language manual. X
SW4653 sembler on ACOS of source program | SW4653 instruc- Used together with SWO051
(FORTRAN) tion manual
SWA663 TLCS-46A cross as-— Page; tipe (ASCIT Iggz;igz iiiﬁﬁiﬂ? Used h {th SWOO61
sembler on NOVA code) oi source SW4663 instruc- sed together wi
program (FORTRAN) tion manual
Diskette (1) (ISIS—
11 f%le) . TLCS-46A assembly
SW4693S | TLCS-46A assembler 5t s%ngle 31de. language manual. | . der ISIS-IT
SW4693D | on iMDS single density. | qyu933, D perates under
D: single side instruction manual
double density.
Products name of com-
TDS400/84 Toshiba MDS400 for TDS400 + BM8401A + | Refer to each bined system periph-

TLCS-84

BM8403 + SW8423A

system component

eral equipment is sup-
plied by user.
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Fam- PR Configuration of Accompanying
ily Model No. Description Products Materials Remarks
TDS400/84 debug-
Board module (1), ging operation EPROM is replaced with
84 | BM8401A | TDS400/84 controller | EPROM (1) (control | manual. a part of SW4006A in
program 2K bytes) BM8401A instruc- | main memory region
tion manual
Board module (1) Board with functions
TLCS-84 emulation > | BM8403 Instruc- equivalent to TMP8048,
BM8403 EPROM (1). Cable .
board (1) to LSI socket tion manual 8049-6. With interface
to TDS400
. BM8404 debugging
BM8404 TLCS-84 debugging g:ﬁii ?iguii OF board operation Used for debugging by
board BM8403 manual. BM8404 connecting with BM8403
instruction manual
TLCS-84 assembly
SW8423A TLCS-84 assembler EPROM (5) (assembler| language manual. 5:;3:2 55:23?Z§?M0f
on TDS400 program 10K bytes) | SW8423A instruc-
. TDS400
tion manual
Card image magnet- | TLCS-84 assembly
SW8453 TLCS~84 cross as— ic tape (9 tracks) | language manual. Used together with
smebler on ACOS of source program | SW8453 instruc-— SW0051
(FORTRAN) tion manual
Card image magnet- TLCS-85 assembly
_ . language manual. Used together with
85 | swsss3 | [LCS-85 cross as Le tape (9 tracks) | gugsys®nstruc— | SWOOS1

sembler on ACOS

of source program
(FORTRAN)

tion manual
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SW0051 PAPER TAPE OUTPUT PROGRAM / ACOS

GENERAL DESCRIPTION

This program outputs the object program translated with a cross assembler to
the paper tape with various formats.
The program can be loaded on the general-purpose computer AC0S600 or 700.

PRODUCT CONFIGURATION

o Magnetic tape (9 tracks) 1
(Card (IBM29 code) image of a source
program written in FORTRAN (JIS7000,
partially GMAP)).

o SW0051 Instruction manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Using this program, paper tapes can be made up to be used for various
EPROM writers, production system of masked ROMs, and application
development system.

(2) The formats of the object paper tape are divided broadly into l1-bit BNPF
format and 4-bit hexadecimal expressing format.e

(3) TFor the hexadecimal format, 8 formats can be specified by selecting the
output system such as start and end symbols of data, and addressing and
checksum modes.

(4) Output range and block length can be specified.

OPERATING ENVIRONMENT (Host Machine)

Processing unit: AC0S600/700 with more than 64K words- (more than 17-bit
words)
Operating system: ACOS-6

Peripheral equipment: Magnetic disk, magnetic tape, line printer, card reader,
paper tape punch, etc.

OPERATING PROCEDURE

Compile the program first and load it in the host system. According to O0S
from the host machiné, specify the file and output format to operate the
program.

TECHNICAL MATERIALS

(1)  SW4353, SW4653, SW8453, SW8553 Instruction Manuals
(2) AC0S600/700 FORTRAN Language Description

(3) AC0S600/700 Job Control Language (JCL) Description
(4) ACOS600/700 IMCV Editing Program Manual
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SW0061 PAPER TAPE QUTPUT PROGRAM / NOVA

GENERAL DESCRIPTION

This program outputs the object program translated with a cross assembler to
the paper tape with various formats.
The program can be loaded on the micromputer NOVA.

PRODUCT CONFIGURATION

o Magnetic tape (ASCII code) 1
(Source program written in FORTRAN
(J1S7000))

o SW0061 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Using this program, paper tapes can be made up to be used for various
EPROM writers, production system of masked ROMs, and application
development systems.

(2) The formats of the object paper tape are divided broadly into 1-bit BNPF
format and 4-bit hexadecimal expressing format.

(3) For the hexadecimal format, 8 formats can be specified by selecting the
output systems such as start and end symbols of data, and addressing and
checksum modes.

(4) Output range and block length can be specified.

OPERATING ENVIRONMENT (Host Machine)

Processing unit: NOVA with more than 64K words (more than 16-bit words)

Operating system: RDOS

Peripheral equipment: Magnetic disk, line printer, console typewriter, paper
tape reader, paper tape punch, etc.

OPERATING PROCEDURE

Compile the program first and load it in the host system. According to 0S
from the host machine, specify the file and output format to operate the
program.

TECHNICAL MATERIALS

(1) SW4363, SW4663 Instruction Manuals

(2) NOVA FORTIRAN IV Description Manual (Data General)

(3) NOVA RDOS Description Manual, CLI Series (Ditto)

(4) NOVA RDOS Description Manual, System Utility Series (Ditto)



BM4001 64KB INDIRECT MEMORY

GENERAL DESCRIPTION
A memory board of 64,536 bytes (64KB) to be mounted in TDS400 (BM4006A).
Generally this board is used as an auxiliary memory.

PRODUCT CONFIGURATION

o Board module 1

o BM4001 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) This memory can be used as a high-speed file memory.

(2) Assembling or the like is simple and fast if this memory is used as a
file to store a source program or an object program.

(3) 0S can specify this memory as a main memory.

(4) Thirty-two 16K dRAMs (TMM416P-3) are provided for BM4001.

(5) Module dimensions are 180mm X 230mm X approx. 15mm with edge connector
of 144 pins.

(6) Approx. power dissipation is 5V x 1A, =5V x ImA, or 12V x 0.1A.

OPERATING CONDITIONS

The indirect memory is inserted in the slot "MEM2" within the TDS400
(BM4006A) , being operated by 0S (control program) from SW4006A or the like.
TECHNICAL MATERIALS

(1) TDS400 System A Operation Manual
(2) BM4OO6A Instruction Manual
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BM4002 GENERAL I/0 INTERFACE

GENERAL DESCRIPTION
An interface board through which RS232C type I/0 device, PTR, PTP, and
printer are connected to the TDS400. The connectors for four I/0 devices are
provided separately.

PRODUCT CONFIGURATION

o Board module 1
o Connector board 1
o Inter-board conmnection cable 2

o BM4002 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Processing capability of the TDS400 can be sharply increased by the
high-speed I/0 device.

(2) RS232C ports are available for console I/0 devices.

(3) 15 versions (50 - 9600 baud) can be selected for the baud rate of
RS232C ports.

(4) RS232C type I/0 devices (e.g. ADD's Model ADDS580) can be directly

connected.

(5) Paper tape reader PTR-400 (Ricoh Denshi Industry Co.) can be directly
connected.

(6) Paper tape punch TP-60 (Ricoh Denshi Industry Co.) can be directly
connected.

(7) Printer 1200Hy Type 1 (Diablo System Inc.) can be directly connected.

(8) Module dimensions are 180mm X 230mm X approx. 15mm with edge connector
of 144 pins. .

(9) Approx. power dissipation is 5V x 0.7A, 12V‘X 0.1A, or -12V x 0.1A.

OPERATING CONDITIONS

The interface board is inserted in the slot "GIO" within the TDS400 (BM4006A).
Mount the connector board on the back panel of the TDS400 and connect each
unit with the inter-board connection cable. Each I/0 device must be
connected to the connector board with the dedicated cable (user's supplied
connector for the TDS400 has 25 pins). The interface board is operated by 0S
(control program) of SW4006A or- the like.

TECHNICAL MATERIALS

(1) TDS400 System A Operation Manual

(2) BM4006A Instruction Manual

(3) CRT Terminal Model 580 Instruction Manual (Matsushita Electric Trading
Co.)

(4) RICOM PTR-400 READER Specifications (Ricoh Denshi Industry Co.)

(5) RICOM TP-60 PERFORATOR Specification and Operating Manual
(Ricoh Denshi Industry Co.)

(6) Model 1200 Hytype 1 Printer Maintenance Manual (Diablo System Inc.)



BM4003 TV*KEYBOARD INTERFACE

GENERAL DESCRIPTION

An interface board through which the NTSC system TV screen and a full
keyboard are connected to the TDS400. That is, a CRT input/output device can
be configured at low cost.

PRODUCT CONFIGURATION

Board module

Connector board with RF module
Inter-board connection cable
Full keyboard with a cable
BM4003 Instruction Manual

0 0oo0o0
R

FEATURES AND MAIN SPECIFICATIONS

(1) A low cost CRT input/output device usable for a console can be
configured.

(2) Using BM4003, NTSC system home TV set or a monitoring TV set can be
directly connected to the TDS400.

(3) Full keyboard (KB-2) with touch-key system is packed. (ACSII
specification)

(4) Module dimensions are 180mm X 230mm X approx. 15mm with edge connector
of 144 pins.

(5) Keyboard dimensions are 176mm X 345mm X 55mm.

(6) Approx. power dissipation is 5V X 0.7A, -5V X 30mA, or 12V X 50mA.

OPERATING CONDITIONS

The interface board is inserted in the slot "TV" within the TDS400 (BM4006A).
The connector board is installed on the back panel of the TDS400 to connect
each unit with the inter-board connection cables. Then user's TV set (the
cable is user-supplied) and full keyboard are connected. This makes the
TDS400 operate as a console I1/0 device or TV (similar to CRT display) output
device.

TECHNICAL MATERIALS

(1) TDS400 System A Operation Manual
(2) BM4006A Instruction Manual
(3) Toshiba Color TV 206600 Instruction Manual
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BM4004 FLOPPY DISK INTERFACE

GENERAL DESCRIPTION

An interface board through which two floppy disk drives (standard 8" single-
sided single density) are connected to the TDS400.

PRODUCT CONFIGURATION

Board module

Connector Board

Inter-board connection cable
BM4004 Instruction Manual

© 0 0O
[

FEATURES AND MAIN SPECIFICATIONS

(1) Mass storage (256K bytes/disk) random file can be made up by using
BM4004 floppy disk interface.

(2) BM4OO4 controls two sets of floppy disk drive ND-10 (standard 8"
single~sided single density).

(3) At least four sets of floppy disk drive can be controlled by using two
boards of BM4004. However, the drivers, to the number of two, can be
used for SW4006A.

(4) Available is a couple of floppy disk drive AFD-002 (Asia Mfg. Co.) which
can be directly connected to the TDS400.

(5) Module dimensions are 180mm X 230mm X approx. 15mm with edge connector
of 144 pins.

(6) Approx. power dissipation is 5V X 0.5A.

OPERATING CONDITIONS

The interface board is inserted in the slot "FDC1" within the TDS400
(BM4006A). The connector board is installed on the back panel of the TDS400
to connect each unit with the inter-board connection cable. The drive units,
such as AFD-002A, are connected to the TDS400. The drive units are operated
by a command from the console I/0 device.

TECHNICAL MATERIALS

(1) TDS400 System A Operation Manual
(2) BM4006A Instruction Manual
(3) AFD-002A Instruction Manual (Asia Mfg. Co.)



BM4005 DIGITAL CASSETTE INTERFACE

GENERAL DESCRIPTION

An

interface board through which two digital cassette handlers (10"/sec) are

connected to the TDS400.

PRODUCT CONFIGURATION

O o 0o

Board module

Connector board

Inter-board connection cable
BM4005 Instruction Manual

[ CIEe

FEATURES AND MAIN SPECIFICATIONS

(1)
(2)
(3)
(4)
(5)

Mass storage sequential file can be made up by using BM4005 digital
cassette interface.

Two sets of digital cassette handlers CP-100EB (Toshiba—Ampex 800BPI,
10" /sec) can be controlled by using the BM4005.

Available is a couple of digital cassette handler ADC-001A (Asia Mfg.
Co.) which can be directly connected to the TDS400.

Module dimensions are 180mm X 230mm X approx. 15mm with edge connector
of 144 pins.

Approx. power dissipation is 5V X 0.8A.

OPERATING CONDITIONS

The

interface board is inserted in the slot "DCC" within the TDS400

(BM4006A) . The connector board is installed on the back panel of TDS400 to

connect each unit with the inter-board connection cable. Then the handler,

such as model ADC-001A, is connected to the TDS400. The handler is operated
by a command from the console I/0 device.

TECHNICAL MATERIALS

(1)
(2)
(3)

TDS400 System A Operation Manual
BM4006A Instruction Manual
ADC-001A Instruction Manual (Asia Mfg. Co.)
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BM4006A TDS400 HARDWARE MAINFRAME

GENERAL DESCRIPTION

A basic hardware of microcomputer development system used for developing
various microcomputer application system and application softwares. The
system configuration is convenient for consecutively performing application
software production, edit assembling, application system debugging, and test
evaluation, etc.

PRODUCT CONFIGURATION

o Set of TDS400 basic hardware
(mainframe, power cord, connector)
o BM4006A Instruction Manual

FEATURES AND MAIN SPECIFICATIONS

(1) The control display panel of debugging console is provided in front of
the mainframe.

(2) Reader/writer for EPROM (equivalent to TMM323, 2714) is equipped with
the TDS400.

(3) Console I/0 interface (serial transmission, 50 ™~ 9,600 baud) is provided
in the TDS400.

(4) The main memory consists of 48K-byte RAM and 16K-byte EPROM (socket).
A monitor program (e.g. SW4006, option) is mounted in the EPROM.

(5) By installing optional interface boards, various peripheral equipment
can be connected to the mainframe.

(6) Real-time debugging of application system, such as TLCS-43/46A/84, is
available by exchanging some interface boards of EPROMs (control
programs) .

(7) Frame dimensions are 470mm (W) * 580mm (L) X 295mm (H).

(8) Approx. power dissipation is AC100V (50 or 60Hz), 350VA (Max.).

OPERATING CONDITIONS

By loading TDS400 monitor program (SW4006A) for system control, and by
connecting the console I/0 device such as teletypewriter (user-supplied), a
minimum system can be configured. A system more usable can be built up by
mounting various interface boards and by connecting peripheral equipment.

TECHNICAL MATERIALS

(1) TDS400 System A Operation Manual

(2) SW4006A Instruction Manual

(3) BM4001, BM4002, BM4003, BM4004 and BM4005 Instruction Manuals
(4) BM4301A, BM4601A and BM8401 Instruction Manuals

(5) Typuter MODEL-502 Type Specification (CASIO Computer)



SW4A006A TDS400 SYSTEM A MONITOR PROGRAM

GENERAL DESCRIPTION

A resident program within the EPROM of the TDS400 main memory. This system
program can be used for various processing operations according to the
command from the console I/0 device.

PRODUCT CONFIGURATION .
- s

o EPROM (TMM323) 8 ‘ - e -
(16K-byte program) -

o TDS400 System A Operation Manual

o SW4006A Instruction Manual 1

=

FEATURES AND MAIN SPECIFICATIONS

(1) This program facilitates creation, modification, and edit of source
program for application systems.

(2) Control programs for the peripheral equipment, such as floppy disk, are
contained in the monitor program.

(3) Assemblers and compilers are provided for various types of
microcomputers (option).

(4) Loading or modifying the object programs of application systems as well
as reading or writing into EPROM can be performed.

(5) This is a resident program within a main memory EPROM, so that it
operates immediately after the power is turned om.

OPERATING ENVIRONMENT

Processor : BM4006A (48K-byte RAM) and optional board
modules.
Console I/0 device : Teletypewriter, etc.

Optional peripheral equipment: Floppy disk, CRT, printer, PTR, PTP, digital
cassette, etc.
OPERATING PROCEDURE

Insert the eight EPROMs in EPROM sockets, according to their corresponding
numbers, on the BM4008 board of '"MEM1" slot within BM 4006A. Select the I/0
device used as a system console, and input the command from this console to
control the operating system.

TECHNICAL MATERTIALS

(1) BM4006A Instruction Manual
(2) BM4001, BM4002, BM4003, BM4004 and BM4005 Instruction Manuals
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BM4301A TDS400/43 CONTROLLER

GENERAL DESCRIPTION

A special module for making the TDS400 to the TDS400/43 debugger. It can
debug the application systems (software and hardware) of the TLCS-43 by
connecting BM4303 (TLCS-43 emulation board).

PRODUCT CONFIGURATION

o Board module 1
o EPROM (TMM323) (Control program) 1
o TDS400/43 debugger operation
manual . 1
o BM4301A Instruction Manua 1

FEATURES AND MAIN SPECIFICATIONS

(1) Application program can be executed with real-time operation by loading
it in the dedicated program memory (RAM) within this board or in the
EPROM on BM4303.

(2) Programs can be transmitted to and from EPROM or the back-up memory (a
part of TDS400 main memory). Information stored in the back-up memory
can be output to the paper tape, etc. in various formats (TDS400
function).

(3) Direct read/write of the registers and RAMs contained in the CPU, and
program memory (corresponding to ROM) within this board can be
performed.

(4) Various functions, such as execution and halt of programs, address
stopping, single-step operation, and dummy interrupt signal input, are
provided.

(5) Module dimensions are 180mm X 230mm X approx. 15mm with edge connector
of 144 pins.

(6) Approx. power dissipation is 5V X 1,3A, -5V X 30mA, or 12V X 50mA.

OPERATING CONDITIONS

This board is inserted in slot "43C/46C'" within the TDS400 (BM4006A). The
control program is loaded in the BM4008 board of slot '"MEM1'" where EPROM No.
7 is mounted after having removed EPROM. BM4303 and application system
(board) are connected to this board, which is operated by controlling the
TDS400 debugging console.

TECHNICAL MATERIALS

(1) BM4006A Instruction Manual
(2) BM4303 Instruction Manual
(3) TDS400 System A Operation Manual



BM4303 TLCS-43 EMULATION BOARD

GENERAL DESCRIPTION

This is an emulation board that can be performed as equivalent to the single-
chip microcomputer LSI of TLCS-43 series. Interface circuit is provided in
this board for being connected to the host system (TDS400, BM4304). EPROM
(for 2K bytes) can be installed as a program ROM.

PRODUCT CONFIGURATION

o Board module 1
o EPROM (TMM323) 1
o LSI socket connection cable 2
o BM4303 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) This is an emulation board that can be replaced directly with TMP4310,
TMP4315 or TMP4320.

(2) 2 K-byte EPROM can be installed as a program ROM.

(3) 1Interface circuit to be connected to the TDS400 (BM4301A) or BM4304, and
free space (for mounting application system circuit or interface) are
provided in the board.

(4) As a program memory, this emulation board can select EPROM within the
board or memory in the host system to execute the application program
stored on these units.

(5) This emulation board has a function capable of executing the application
program while monitoring or modifying the internal status on of the
microcomputer under the control by the host system.

(6) When the emulatjon board is disconnected from the host system, it is
also operated as an independent emulation board.

(7) Module dimensions are 230mm X 230mm X approx. 30mm.

(8) Power dissipation is less than 5V (#5%) x 0.5A. (Extra 12V and -5V
power supplies are required when using 8K-bit EPROM.)

OPERATING CONDITIONS

EPROM, in which the application program has been written, is mounted on this
board, and two cables from the board is inserted in the sockets of the
microcomputer LSI of application system. The power supply (user—supplied)
and host system (TDS400 or BM4304) are connected to the board for operation.

TECHNICAL MATERIALS

(1) TLCS-43 Integrated Circuit Technical Data

(2) TLCS-43 System Manual

(3) TDS400/43 Debugger Operation Manual, BM4301A Instruction Manual
(4) BM4304 Debugging Board Operation Manual, BM4304 Instruction Manual
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BM4304 TLCS-43 DEBUGGING BOARD

GENERAL DESCRIPTION

This board is a control board for debugging of the application system (or
program) of the TLCS-43. The debugging system of the TLCS-43 is made up by
connecting it to the BM4303 (TLCS-43 emulation board).

PRODUCT CONFIGURATION

o Board module 1
o BM4303 connection cable 1
o BM4304 debugging board operation
Manual 1
o BM4304 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) BM4304 board is provided with a console unit consisting of a display for
addresses, data and system condition, and 32 keys.

(2) Application program is executed by emulator chip (TMP4300) of BM4303
after having been transmitted to the EPROM program memory within this
board via the EPROM socket.

(3) Direct read/write of register or RAM within the microcomputer LSI is
available.

(4) Application program can be modified with machine code level.

(5) Application program can be started with any address and stopped at any
time.

(6) Address stop and single step operation functions are provided.

(7) Dummy interrupt signals can be generated from the console on the board.

(8) Module dimensions are 300mm x 300mm X approx. 30mm.

(9) Power dissipation is less than 5V (¥5%) X 2.5A.

OPERATING CONDITIONS

This board is connected with BM4303 that have been connected to the
application system. The application program is written in EPROM, and EPROM
is installed on the BM4304 board. The power (user—supplied) is turned on and
the instructions from the console on BM4304 board are given to operate the
system.

TECHNICAL MATERIALS
(1) BM4303 Instruction Manual



SW4323 TLCS-43 ASSEMBLER/TDS400

GENERAL DESCRIPTION

A cross assembler used for developing the application program of the TLCS-43.
The TDS400 (Microcomputer Developing System 400) is used for operating this
assembler.

PRODUCT CONFIGURATION

o EPROM (TMM323) 3
(Assembler program)

o TLCS-43 Assembler Language Manual 1

o SW4323 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Up to approx 950 symbols (name) each of which consists of less than 6
characters can be defined.

(2) Decimal and hexadecimal constants can be handled.

(3) 16 reserved symbols are provided for register name or the like.

(4) + and - are available for operators.

(5) Provided are 7 assembler directives and 35 instructions.

(6) Source program can be input from any input device.

(7) Assemble list can be output to any output device.

(8) Object program is created as a ROM image in the TDS400. The TDS400 can
output this program in various formats. Direct write in the EPROM is
also available.

OPERATING ENVIRONMENT

Processor TDS400 (48K-byte RAM)

Operating system System A monitor program (SW4006A)

Peripheral equipment: Console I/O device (e.g. teletypewriter), optional
floppy disk, CRT, printer, PTR, PTP, etc.

OPERATING PROCEDURE

This assembler is operated by a command sent to the TDS400 from the console
I1/0 device (or other devices). This assembler program itself should be lo
loaded in the EPROM writer socket on the front panel of the TDS400.

TECHNICAL MATERIALS

(1) TLCS-43 Integrated Circuit Technical Data
(2) TLCS-43 System Manual

(3) TLCS-43 Collected subprograms

(4) TDS400 System A Operation Manual



SW4353 TLCS-43 CROSS ASSEMBLER/ACO0S

GENERAL DESCRIPTION

This cross assembler is used when developing the application program of the
TLCS-43. General-purpose computer ACOS600 or 700 can be used to load the

program.

PRODUCT CONFIGURATION

o

FEATURES AND MAIN SPECIFICATIONS

®

(2)
(3)
(4)
(5)

(©)

0]
(8)

Magnetic tape (9 tracks) 1
(Card (IBM29 code) image of source
program written in FORTRAN

(JIS7000, partially GMAP)

TLCS-43 Assembler Language Manual 1
SW4354 Instruction Manual 1

Up to approx. 500 symbols (name) each of which consists of less than 6
characters can be defined.

Binary, octal, decimal, and hexadecimal constants-can be handled.

16 reserved symbols are provided for register name or the like.

+ and - are available for operators.

Provided are 11 assembler directives and 38 instructions.

Punched card or paper tape can be used for the input medium of the
source program.

Assemble list can be output to a line printer.

Object program is created in the host system. Using the paper tape
output program ACOS (SW0051), this program can be output to paper tapes
in various formats.

OPERATING ENVIRONMENT
Processor : AC0S600 or 700 with more than 64K-words

Operating system
Peripheral equipment

(more than 17-bit words)

ACOS-6

Magnetic disk, magnetic tape, line printer, card
reader, paper tape reader, (and paper tape punch),
etc.

OPERATING PROCEDURE

First compile this cross assembler to load in the host system. According to
the 0S of the host machine, define various files, and specify the input and
output conditions to perform assembling.

TECHNICAL MATERIALS

(1)
(2)
(3)
(4)
5)
(6)
(@)

TLCS-43 Integrated Circuit Technical Data

TLCS-43 System Manual

TLCS-43 Collected subprograms

SW0051 Instruction Manual

AC0S600/700 FORTRAN Language Description
AC0S600/700 Job Control Language (JCL) Description
AC0S600/700 IMCV Edit Program Description



SW4363 TLCS-43 CROSS ASSEMBLER/NOVA

GENERAL DESCRIPTION

This cross assembler is used when developing the application program of the
TLCS-43. Mini-computer NOVA can be used to load the program.

PRODUCT CONFIGURATION

o Paper tape (ASCII code) 1
(Source program written in

FORTRAN (JIS7000))

TLCS-43 Assembler Language Manual 1
o SW4363 Instruction Manual 1

o

w064y

FEATURES AND MAIN SPECIFICATIONS

(1) Up to 100 symbols (name) each of which consists of less than 6
characters can be defined.

(2) Binary, octal, decimal, and hexadecimal constants can be handled.

(3) 16 reserved symbols are provided for register name or the like.

(4) + and - are available for operators.

(5) Provided are 11 assembler directives and 38 instructions.

(6) Punched card or paper tape can be used for the input medium of the
source program.

(7) Assemble list can be output to a line printer.

(8) Object program is created in the host system. Using the different paper
tape output program/NOVA (SW0061), this program can be output to paper
tapes in various formats.

OPERATING ENVIRONMENT

Processor : NOVA with more than 32K-words. (16-bit words)

Operating system ¢ RDOS

Peripheral equipment: Magnetic disk, line printer, console typewriter, paper
tape reader, (and paper tape punch), etc.

OPERATING PROCEDURE

First compile this cross assembler to load in the host system. According to
the 0S of the host machine, specify various files to perform assembling.

TECHNICAL MATERIALS

(1) TLCS-43 Integrated Circuit Technical Data

(2) TLCS-43 System Manual

(3) TLCS-43 Collected Subprograms

(4) SW0061 Instruction Manual

(5) NOVA FORTRAN IV Description Manual (Japan Data General)

(6) NOVA RDOS Description Manual, CLI Series (Ditto)

(7) NOVA RDOS Description Manual, System Utility Series (Ditto)
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SW4393S, SW4393D TLCS-43 ASSEMBLER/iMDS

GENERAL DESCRIPTION

A cross assembler used for developing the application program of the TLCS-43.
The intellec MDS is used for operating this assembler.

PRODUCT CONFIGURATION

[o]

[o]

Note) SW4393S is of single-sided

DisketteNoce) 1
(Assembler program ISIS-II file)
TLCS-43 Assembler Language 1
Manual

SW4393S, SW4393D Instruction 1
Manual

single density.
SW4393D is of single-sided
double density.

FEATURES AND MAIN SPECIFICATIONS

1

(2)
(3)
4)
(5)

(6)
7)
(®)

Up to approx. 600 symbols (name) each of which consists of less than 6
characters can be defined.

Decimal and hexadecimal constants can be handled.

16 reserved symbols are provided for register name or the like.

+ and - are available for operators.

Provided are 7 assembler directives and 35 instructions.

The source program is input from ISIS-II diskette file.

Assemble list can be output to any output device.

The object program is created on the diskette in format I (Intel hexade-
cimal format) or format M (masked ROM production format). This program
can be punched out to the paper tape by COPY command from ISIS-II, and
also can be directly written in the EPROM.

OPERATING ENVIRONMENT

Processor

iMDS with more than 32K bytes

Operating system ¢ ISIs-II
Peripheral equipment: Console I/0 device (e.g. teletypewriter), floppy disk,

optional CRT, printer, PTR, PTP, PROM programmer, etc.

OPERATING PROCEDURE

Copy the program to the system diskette. Then specify the file and assembler
parameter according to the OS from the host machine.

TECHNICAL MATERIALS

(1)
(2)
(3)
(%)

TLCS-43 Integrated Circuit Technical Data
TLCS-43 System Manual

TLCS-43 Collected Subprograms

ISIS-II System User's Guide (Intel)



BM4601A TDS400/46 CONTROLLER

GENERAL DESCRIPTION

A special module for making the TDS400 to the TDS400/46 debugger. It can
debug the application systems (software and hardware) of the TLCS-46A by con-
necting BM4603B (TLCS-46 emulation board).

PRODUCT CONFIGURATION

o Board module 1

o EPROM (TMM323) 1
(Control program)

o TDS400/46 Debugger 1

Operation Manual
o BM4601A Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Application program can be executed with real-time operation by loading
it in the dedicated program memory (RAM) within this board or in the
EPROM on BM4603B.

(2) Programs can be transmitted to and from EPROM or the back-up memory (a
part of TDS400 main memory). Information stored in the back-up memory
can be output to the paper tape, etc. in various formats (TDS400
function).

(3) Direct read/write of the registers and RAM contained in the CPU, and
program memory (corresponding to ROM) within this board can be performed.

(4) Various functions, such as execution and halt of programs, address
stopping, single-step operation, and dummy interrupt signal input, are
provided.

(5) Module dimensions are 180mm X 230mm X approx. 15mm with edge connector
of 144 pins.

(6) Approx. power dissipation is 5V x 1.3A, -5V X 30mA, or 12V x 50mA.

OPERATING CONDITIONS

This board is inserted in slot "43C/46C" within the TDS400 (BM4006A). The
control program is loaded in the BM4008 board of slot "MEM1" where EPROM No.
7 is mounted after having removed EPROM. BM4603B and application system
(board) are connected to this board, which is operated by controlling the
TDS400 debugging console.

TECHNICAL MATERIALS

(1) BM4006A Instruction Manual
(2) BM4603B Instruction Manual
(3) TDS400 System A Operation Manual
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BM4603B TLCS-46A EMULATION BOARD

GENERAL DESCRIPTION

This is an emulation board that can be performed as equivalent to the single-
chip microcomputer LSI of TLCS-46A series. Interface circuit is provided in
this board for being connected to the host system (TDS400, BM4604). EPROM
(for 4K bytes) can be installed as a program ROM.

PRODUCT CONFIGURATION

Board module 1
EPROM (TMM323) 2
LSI socket connection cable 1
BM4603B Instruction Manual 1

o 0 0o
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FEATURES AND MAIN SPECIFICATIONS

(1) This is an emulation board that can be replaced directly with TCP4620A,
TCP4630A or TCP4620B.

(2) 4K-byte EPROM can be installed as a program ROM.

(3) Interface circuit to be connected to the TDS400 (BM4601A) or BM4604, and
free space (for mounting application system circuit or interface) are
provided in the board.

(4) As a program memory, this emulation board can select EPROM within the
board or memory in the host system to execute the application program
stored on these units.

(5) This emulation board has a function capable of executing the application
program while monitoring or modifying the internal status on of the
microcomputer under the control by the host system.

(6) When the emulation board is disconnected from the host system, it is also
operated as an independent emulation board.

(7) Module dimensions are 230mm X 230mm X approx. 30mm.

(8) Power dissipation is less than 5V (¥5%) x 0.5A. (Extra 12V and -5V
power supplies are required when using 8K-bit EPROM.)

OPERATING CONDITIONS

EPROM, in which the application program has been written, is mounted on this
board, and two cables from the board is inserted in the sockets of the
microcomputer LSI of application system. The power supply (user—supplied)
and host system (TDS400 or BM4604 are connected to the board for operation.

TECHNICAL MATERIALS

(1) TLCS-46A Integrated Circuit Technical Data

(2) TLCS-46A System Manual

(3) TDS400/46 Debugger Operation Manual, BM4601A Instruction Manual
(4) BM4604 Debugging Board Operation Manual, BM4604 Instruction Manual



BM4604 TLCS-46A DEBUGGING BOARD

GENERAL DESCRIPTION

This board is a control board for debugging of the application system (or
program) of the TLCS-46A. The debugging system of the TLCS-46A is made up by
connecting it to the BM4603B (TLCS-46A emulation board).

PRODUCT CONFIGURATION

o Board Module 1
o BM4603B Connection cable 1
o BM4604 Debugging board 1

operation manual
o BM4604 Instruction manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) BM4604 board is provided with a console unit consisting of a display for
addresses, data and system condition, and 32 keys.

(2) Application program is executed by emulator chip (TCP4600A) of BM4603B
after having been transmitted to the EPROM program memory within this
board via the EPROM socket.

(3) Direct read/write of register or RAM within the microcomputer LSI is
available.

(4) Application program can be modified with machine code level.

(5) Application program can be started with any address and stopped at any
time.

(6) Address stop and single step operation functions are provided.

(7) Pseudo interrupt signal can be generated from the console on the board.

(8) Module dimensions are 300mm X 300mm X approx. 30mm.

(9) Power dissipation is less than 5V (#5%) x 2.5A.

OPERATING CONDITIONS

This board is connected with BM4603B that have been connected to the
application system. The application program is written in EPROM, and EPROM
is installed on the BM4604 board. The power (user-supplied) is turned on and
the instructions from the console on BM4604 board are given to operate the
system.

TECHNICAL MATERTALS
(1) BM4604B Instruction Manual
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SW4623 TLCS-46A ASSEMBLER/TDS400

GENERAL DESCRIPTION

A cross assembler used for developing the application program of the TLCS-
46A. TDS400 (Microcomputer Developing System 400) is used for operating
this assembler.

PRODUCT CONFIGURATION

o EPROM (TMM323) . 3
(Assembler program)
o TLCS-46A Assembly 1

language manual
o SW4623 Instruction manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Up to approx. 950 symbols (name) each of which consists of less than 6
characters can be defined.

(2) Decimal and hexadecimal constants can be handled.

(3). 13 reserved symbols are provided for I/0 port name or the like.

(4) + and - are available for operators. .

(5) Provided are 6 assembler directives and 53 instructions.

(6) Source program can be input from any input device.

(7) Assemble list can be output to any output device.

(8) Object program is created as a ROM image in the TDS400. The TDS400 can
output this program in various formats. Direct write in the EPROM is
also available.

OPERATING ENVIRONMENT

Processor ¢ TDS400 (48K-byte RAM)

Operating system : System A monitor program (SW4006A)

Peripheral equipment: Console I/0 device (e.g. teletypewriter), optional
floppy disk, CRT, printer, PTR, PTP, etc.

OPERATING PROCEDURE

This assembler is operated by a command sent to the TDS400 from the console
I1/0 device (or other devices). This assembler program itself should be
loaded in the EPROM writer socket on the front panel of the TDS400.

TECHNICAL MATERIALS

(1) TLCS-46A Integrated Circuit Technical Data
(2) TLCS-46A System Manual

(3) TLCS-46A Collected Subprograms

(4) TDS400 System A Operation Manual



SW4653 TLCS-46A CROSS ASSEMBLER/ACOS

GENERAL DESCRIPTION

This cross assembler is used when developing the application program of the
TLCS-46A. General-purpose computer ACOS600 or 700 can be used to load the
program. S .

PRODUCT CONFIGURATION

o Magnetic tape (9 tracks) 1
(Card (IBM29 code) image of
source program written in
FORTRAN (JIS700, partially GMAP)

o TLCS-46A Assembly Language 1
Manual
0 SW4653 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Up to approx. 500 symbols (name) each of which consists of less than 6
characters can be defined.

(2) Binary, octal, decimal, and hexadecimal constants can be handled.

(3) 16 reserved symbols are provided for I/0 port name or the like.

(4) + and - are available for operators.

(5) Provided are 11 assembler directives and 53 instructions.

(6) Punched card or paper tape can be used for the input medium of the
source program.

(7) Assemble list can be output to a line printer.

(8) Object program is created in the host system. Using the paper tape
output program ACOS (SW0051), this program can be output to paper tapes
in various formats.

OPERATING ENVIRONMENT

Processor ¢ ACO0S600 or 700 with more than 64K-words
(more than 17-bit words)
Operating system ¢ ACOS-6

Peripheral equipment: Magnetic disk, magnetic tape, line printer, card
reader, paper tape reader, (and paper tape punch), etc.

OPERATING PROCEDURE

First compile this cross assembler to load in the host system. According to
the O0S of the host machine, define various files, and specify the input and
output conditions to perform assembling.

TECHNICAL MATERIALS

(1) TLCS-46A Integrated Circuit Technical Data

(2) TLCS-46A System Manual

(3) TLCS-46A Collected Subprograms

(4) SWO0051 Instruction Manual

(5) AC0S600/700 FORTRAN Language Description

(6) AC0S600/700 Job Control Language (JCL) Description
(7) ACOS600/700 IMCV Edit Program Description
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SW4663 TLCS-46A CROSS ASSEMBLER/NOVA

GENERAL DESCRIPTION

This cross assembler is used when developing the application program of the
TLCS~46A. Mini-computer NOVA can be used to lead the program.

PRODUCT CONFIGURATION

o Paper tape (ASCII code) 1
(Source program written in
FORTRAN (JIS7000))

o TLCS-46A Assembly Language 1
Manual

o SW4363 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Up to 100 symbols (name) each of which consists of less than 6
characters can be defined.

(2) Binary, octal, decimal, and hexadecimal constants can be handled.

(3) 13 reserved symbols are provided for I/0 port name or the like.

(4) + and - are available for operators.

(5) Provided are 11 assembler directives and 53 instructions.

(6) Punched card or paper tape can be used for the input medium of the
source program.

(7) Assemble list can be output to a line printer.

(8) Object program is created in the host system. Using the different paper
tape output program/NOVA (SW0061), this program can be output to paper
tapes in various formats.

OPERATING ENVIRONMENT

Processor : NOVA with more than 32K-words. (16-bit words)

Operating system : RDOS

Peripheral equipment: Magnetic disk, line printer, console typewriter,
paper tape reader, (and paper tape punch), etc.

OPERATING PROCEDURE

First compile this cross assembler to load in the host system. According to
the 0S of the host machine, specify various files to perform assembling.

TECHNICAL MATERIALS

(1) TLCS-46A Integrated Circuit Technical Data

(2) TLCS-46A System Manual

(3) TLCS-46A Collected Subprograms

(4) SW0061 Instruction Manual

(5) NOVA FORTRAN IV Description Manual (Data General)

(6) NOVA RDOS Description Manual, CLI Series (Ditto)

(7) NOVA RDOS Description Manual, System Utility Series (Ditto)



SW4693S, 4693D TLCS-46A ASSEMBLER/iMDS

GENERAL DESCRIPTION

A cross assembler used for developing the application program of the TLCS-
46A. The intellec MDS is used for operating this assembler.

PRODUCT CONFIGURATION

o DisketteNOte)

(Assembler program
ISIS-II file)
o TLCS-46A Assembley 1
Language Manual
o SW46935, SW4693D Instruction 1
Manual
Note) SW4693A is of single-sided
single density.
SW4693D is of single-sided
double density.

FEATURES AND MAIN SPECIFICATIONS

(1) Up to approx. 600 symbols (name) each of which consists of less than 6
characters can be defined.

(2) Decimal and hexadecimal constants can be handled.

(3) 13 reserved symbols are provided for I/0 port name or the like.

(4) + and - are available for operators.

(5) Provided are 6 assembler directives and 53 instructions.

(6) The source program is input from ISIS-II diskette file.

(7) Assemble list can be output to any output device.

(8) The object program is created on the diskette in format I (Intel
hexadecimal format) or format M (masked ROM production format). This
program can be punched out to the paper tape by COPY command from
ISIS-II, and also can be directly written in the EPROM.

OPERATING ENVIRONMENT

Processor : iMDS with more than 32K bytes

Operating system : ISIS-II

Peripheral equipment: Console I/0 device (e.g. teletypewriter), floppydisk,
optional CRT, printer, PTR, PTP, PROM programmer, etc.

OPERATING PROCEDURE

Copy the program to the system diskette. Then specify the file and assembler
parameter according to the 0S from the host machine.

TECHNICAL MATERIALS

(1) TLCS-46A Integrated Circuit Technical Data
(2) TLCS-46A System Manual

(3) TLCS-46A Collected Subprograms

(4) 1ISIS-II System User's Guide (Intel)
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BM8401A TDS400/84 CONTROLLER

GENERAL DESCRIPTION

A special module for making the TDS400 to the TDS400/84 debugger. It can
debug the application systems (software and hardware) of the TLCS-84 by
connecting BM8403 (TLCS-84 emulation board).

PRODUCT CONFIGURATION

o Board module

o EPROM (TMM323)
(Control program)

o TDS400/84 Debugger operation 1
manual

o BM8401A Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Application program can be executed with real-time operation by loading
it in the dedicated program memory (RAM) within this board or in the
EPROM on BM8403.

(2) Programs can be transmitted to and from EPROM or the back-up memory (a
part of TDS400 main memory). Information stored in the back-up memory
can be output to the paper tape, etc. in various formats (TDS400 func-
tion).

(3) Direct read/write of the registers and RAM contained in the CPU, and
program memory (corresponding to ROM) within this board can be
performed.

(4) Various functions, such as execution and halt of programs, address
stopping, single-step operation, and dummy interrupt signal input, are
provided.

(5) Module dimensions are 180mm X 230mm X approx. 15mm with edge connector
of 144 pins.

(6) Approx. power dissipation is 5V x 1A.

OPERATING CONDITIONS

This board is inserted in slot "43C/46C" within the TDS400 (BM4006A). The
control program is loaded in the BM4008 board of slot "MEM1" where EPROM No.
7 is mounted after having removed EPROM. BM8403 and application system
(board) are connected to this board, which is operated by controlling the
TDS400 debugging console.

TECHNICAL MATERIALS

(1) BM4006A Instruction Manual
(2) BM8403 Instruction Manual
(3) TDS400 System A Operation Manual



BM8403 TLCS-84 EMULATION BOARD

GENERAL DESCRIPTION

This is an emulation board that can be performed as equivalent to the single-
chip microcomputer LSI of TLCS-84 series. Interface circuit is provided in
this board for being connected to the host system (TDS400, EM8404). EPROM
(for 4K bytes) can be installed as a program ROM.

PRODUCT CONFIGURATION

Board module

EPROM (TMM323)

LSI socket connection cable
BM8403 Instruction Manual

O 0 oo
(S S

FEATURES AND MAIN SPECIFICATIONS

(1) This is an emulation board that can be replaced directly with TM8048 or
TMP8049. The emulator chip is TMP8039-6.

(2) 4K-byte EPROM can be installed as a program ROM.

(3) Interface circuit to be comnected to the TDS400 (BM8401A) or BM8404, and
free space (for mounting application system circuit or interface) are
provided in the board.

(4) As a program memory, this emulation board can select EPROM within the
board or memory in the host system to execute the application program
stored on these units.

(5) This emulation board has a function capable of executing the application
program while monitoring or modifying the internal status on of the
microcomputer under the control by the host system.

(6) When the emulation board is disconnected from the host system, it is
also operated as an independent emulation board.

(7) Module dimensions are 180mm X 230mm X approx. 30mm.

(8) Power dissipation is less than 5V (£5%) x 0.5A.

OPERATING CONDITIONS

EPROM, in which the application program has been written, is mounted on this
board, and two cables from the board is inserted in the sockets of the micro-
computer LSI of application system. The power supply (user—supplied) and
host system (TDS400 or BM8404) are connected to the board for operation.

TECHNICAL MATERIALS

(1) TLCS-84 Integrated Circuit Techmnical Data
(2) 1DS400/84 Debugger Operation Manual, BM8401A Instruction Manual
(3) BM8404 Debugging Board Operation Manual, BM8404 Instruction Manual
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BM8404 TLCS-84 DEBUGGING BOARD

GENERAL DESCRIPTION

This board is a control board for debugging of the application system (or
program) of the TLCS-84. The debugging system of the TLCS-84 is made up by
connecting it to the BM8403 (TLCS-84 emulation board).

PRODUCT CONFIGURATION

o Board module 1

o BM8403 Connection cable 1

o BM8404 Debugging board 1
Operation Manual

o BM8404 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) BMB404 board is provided with a console unit consisting of a display for
addresses, data and system condition, and 32 keys.

(2) Application program is executed by emulator chip (TMP8035, TMP8039-6) of
BM8403 after having been transmitted to the EPROM program memory within
this board via the EPROM socket.

(3) Direct read/write of register or RAM within the microcomputer LSI is
available.

(4) Application program can be modified with machine code level.

(5) Application program can be started with any address and stopped at any
time.

(6) Address stop and single step operation functions are provided.

(7) Dummy interrupt signals can be generated from the console on the board.

(8) Module dimensions are 300mm X 300mm X approx. 30mm.

(9) Power dissipation is less than 5V (#5%) x 2,5A.

OPERATING CONDITIONS

This board is connected with BM8403 that have been connected to the applica-
tion system. The application program is written in EPROM, and EPROM is
installed on the BM8404 board. The power (user—supplied) is turned on and
the instructions from the console on BM8404 board are given to operate the
system.

TECHNICAL MATERIALS
(1) BM8403 Instruction Manual



) SW8423A TLCS-84 ASSEMBLER/TDS400

GENERAL DESCRIPTION

A cross assembler used for developing the application program of the TLCS-84.
The TDS400 (Microcomputer Developing System 400) is under for operating this
assembler.

PRODUCT CONFIGURATION

o EPROM (TMM323) 5
(Assembler program)

o TLCS-84 Assembly Language 1
Manual

o SW8423A Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Up to approx. 950 symbols (name) each of which consists of less than 6
characters can be defined.

(2) Decimal and hexadecimal constants can be handled.

(3) 34 reserved symbols are provided for register name or the like.

(4) + and - are available for operators.

(5) Provided are 6 assembler directives and 108 instructions.

(6) Source program can be input from any input device.

(7) Assemble list can be output to any output device.

(8) Object program is created as a ROM image in the TDS400. The TDS400 can
output this program in various formats. Direct write in the EPROM is
also available.

OPERATING ENVIRONMENT

Processor ¢ TDS400 (48K-byte RAM)

Operating system : System A monitor program (SW4006A)

Peripheral equipment: Console I/0 device (e.g. teletypewriter), optional
floppy disk, CRT, printer, PTR, PTP, etc.

OPERATING PROCEDURE

This assembler is operated by a command sent to the TDS400 from the console
I1/0 device (or other devices). This assembler program itself should be
loaded in the EPROM writer socket on the front panel of the TDS400.

TECHNICAL MATERIALS

(1) TLCS-84 Integrated Circuit Techmical Data
(2) TDS400 System A Operation Manual
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SW8453 TLCS-84 CROSS ASSEMBLER/ACOS

GENERAL DESCRIPTION

This cross assembler is used when developing the application program of the
TLCS-84. General-purpose computer ACOS600 or 700 can be used to load the
program.

PRODUCT CONFIGURATION

o Magnetic tape (9 tracks) 1
(Card (IBM29 code)
image of source program written
in FORTRAN (JIS7000,
partially GMAP)

o TLCS-84 Assembly Language 1 [P,
Manual
o SW8453 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS -

w28 S ot

(1) Up to approx. 500 symbols (name) each of which consists of less than 6
characters can be defined.

(2) Binary, octal, decimal, and hexadecimal constants can be handled.

(3) 34 reserved symbols are provided for register name or the like.

(4) + and - are available for operators.

(5) Provided are 11 assembler directives and 108 instructions.

(6) Punched card or paper tape can be used for the input medium of the
source program.

(7) Assemble list can be output to a line printer.

(8) Object program is created in the host system. Using the paper tape
output program ACOS (SWO051), this program can be output to paper tapes
in various formats.

OPERATING ENVIRONMENT

Processor ¢ ACOS600 or 700 with more than 64K-words
(more than 17-bit words)

Operating system :  ACOS-6

Peripheral equipment: Magnetic disk, magnetic tape, line printer, card
reader, paper tape reader, (and paper tape punch), etc.

OPERATING PROCEDURE

First, compile this cross assembler to load in the host system. According to
the 0S of the host machine, define various files, and specify the input and
output conditions to perform assembling.

TECHNICAL MATERIALS

(1) TLCS-84 Integrated Circuit Technical Data

(2) SW0051 Instruction Manual

(3) AC0S600/700 FORTRAN Language Description

(4) AC0S600/700 Job Control Language (JCL) Description
(5) AC0S600/700 IMCV Edit Program Description



SW8553 TLCS-85 CROSS ASSEMBLER/ACOS

GENERAL DESCRIPTION

This cross assembler is used when developing the application program of the
TLCS-85. General-purpose computer AC0S600 or 700 can be used to load the
program,

PRODUCT CONFIGURATION

0 Magnetic tape (9 trucks) 1
(Card (IBM29 code) image of
source program written in
FORTRAN (JIS 7000,
partially GMAP))

o TLCS-85 Assembly Language 1
Manual
o SW8553 Instruction Manual 1

FEATURES AND MAIN SPECIFICATIONS

(1) Up to approx. 500 symbols (name) each of which consists of less than 6
characters can be defined.

(2) Binary, octal, decimal, and hexadecimal constants can be handled.

(3) 10 reserved symbols are provided for register name or the like.

(4) 11 arithmetic and logical operators are available.

(5) Provided are 13 assembler directives and 113 instructions.

(6) Punched card or paper tape can be used for the input medium of the
source program.

(7) Assemble list can be output to a line printer.

(8) Object program is created in the host system. Using the paper tape
output program ACOS (SW0051), this program can be output to paper tapes
in various formats.

OPERATING ENVIRONMENT

Processor : ACOS600 or 700 with more than 64K-words
(more than 17-bit words)
Operating system :  ACOS-6

Peripheral equipment: Magnetic disk, magnetic tape, line printer, card
reader, paper tape reader, (and paper tape punch), etc.

OPERATING PROCEDURE

First, compile this cross assembler to load in the host system. According to
the 0S of the host machine, define various files, and specify the input and
output conditions to perform assembling.

TECHNICAL MATERIALS

(1) TLCS-85 Integrated Circuit Technical Data

(2) SwW0051 Instruction Manual

(3) AC0S600/700 FORTRAN Language Description

(4) AC0S600/700 Job Control Language (JCL) Description
(5) AC0S600/700 IMCV Edit Program Description
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