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1. General Description

The ADA-200 consists of an A/D, D/A converter with the OP-1,
2 channel card installed. The ADA-200 is designed for use with
almost any personal computer, allowing conversion of analog
signals to digital data for processing by the computer, and conver-
sion back to analog signals.

Features

. Hardware and Software interfacing to most of the popular

personal computers, including the APPLE II , etc.

_Includes built-in input/output filters, sample and hold, A/D

converter, D/A converter, Address Decoder and Power Sup-
ply.

. Allows 2 Channel Input and Output by software selection. Up

to 8 channels are available as an option.

. Schematics and data supplied to allow User modification of

input/output filter cut-off frequencies.
Note: User modification may void the Guarantee.

. Fully self contained in an attractive, rugged cabinet. All

Analog signal 1/0O and control is on the Front panel for easy
access.

2. Typical Applications

OO hs LN =

Waveform analysis, such as Voice, Music, etc.
Controlling Music Synthesizers.

Joystick and Paddle interfacing.

Arbitrary Waveform generation.

Digital Oscilloscope Display.

Data Logging for Scientific applications.
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1. Panel Description

Figure 1.
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input signals
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the input of the A/D.
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*Sweep Trigger output is detailed later on.
Trigger LED: indicates that the internal Trigger Flip/
Flop has been set

The following are included in the ADA-200:

Input Pre-Amp

Input Filter

Sample & Hold

Output Filter

Over-Level Detecter circuit

Trigger Signal Detecter circuit

I/O Address Decoder

Power Connection

A/D & D/A circuitry

2 on-board Connectors for 2 Channel |/0O & Expansion

cCoOx~NoorwWN =

—_



Figure 2.
INPUT PRE-AMP INPUT FILTER SAMPLE & HOLD OQUTPUT FILTER
weur 1 \ S/H ANALOG IN  ANALOG OUT N F—= oreur
OVER LEVEL DETEC
p— OVER
TRIGGER DETEC
A/D/A
b TRIG
POWER SUPPLY
723 DIGITAL IN/OUT
2 P.S.
&
g ——CF
g
2
[}
T 10
ADRSDCDR
Figure 3.
Trig F/F
Connector for optional
Extension board
Connector
(for OP-2) — "1 JL ;
e . - :
Connector Brekss ' : d
(for OP-1) sl " a2
“itco L wetaaen | Tt
% - ##%- RO\ cie %# cz: e iarlndpm &
B BRI R o
=l =) - 07
: e s
cizen ez |, 4 m .
|
r
W
=
H =]
i Y
i
H O
H O
P3
i<
x
L
r— D/A
Converter

A2 A3 A4 1/0 ADDRESS DECODER

AID/A CONVERTER ADA-200
291-449




Figure 4.
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2. Circuit Description

1. Input Pre-Amp

The input Pre-Amp provides continuously variable amplification
of 0 to 200 times. The input may be AC or DC coupled, depend-
ing on the DC bias of the signal.

2. Over-Level Detection circuit

Input signals are fed through the input Pre-Amp, Input Filter,
Sample & Hold, and to the A/D converter. The operational range
of the A/D is O to 5 volts, so as a warning, the Over-Level detecter
will turn on the Over-Level Indicator when the input signal is
greater than 4.4 or less than 0.6 volts.

3. Trigger Deterctor circuit

This circuit is made up of a Comparator, which senses when the
input level exceeds the voltage setting on the Trigger Level con-
trol. When triggered, a Flip/Flop is set which may be read by the
computer through a 3-state output gate. This Flip/Flop should
be RESET by the computer before attempting to read its status.

4. Input Filter Circuit

This circuit is a ‘Butterworth Filter’ which has a cut-off slope of
30 db/octave. It is used to prevent ‘ALIASING’ caused by the
input frequency being more than 1/2 of the Sampling frequency.
(see Note #1.) This filter is set at the factory to 20 kHz.

5. Sample & Hold

If the input signal changes its level during the conversion process,
the accuracy of the conversion will suffer. (see Note #2.) The
role of the Sample & Hold is to very quickly ‘SAMPLE’ the input
level, then 'HOLD' it at a steady voltage level for the A/D con-
verter.

6. The A/D & D/A

The A/D/A converter is composed of a precision 8-bit D/A con-
verter, an SAR (Successive Approximation Register), and a Com-
parator, along with related logic circuits.

The resistor ladder in the D/A circuit is made up of precision
metal-oxide film resistors. The error tolerance and temperature
co-efficients are:

1. £0.1% and *50ppm/deg. C. for the resistors on the most

significant 4 bits.

2. £0.5% and *50ppm/deg. C. for the 4th bit of the least

significant 4 bits.

3. £1.0% and 100ppm/deg. C. for the 3 least significant bits.

As a result, the converter has good linearity and excellent noise/
temperature co-efficients etc.
Employment of the SAR |.C. has made it possible to use the
same D/A converter for both A/D & D/A modes. This in turn
results in the least deviation possible of data obtained from the
A/D converter and re-output to the D/A converter.



7. Output Filter

Since the D/A output is a STAIR-CASE waveform, it has high
harmonic content. The purpose of the output filter is to ‘roll-
off” the excess harmonics and smooth the output signal. This
filter is factory set for a cut-off frequency of 16 kHz with a roll-
off of 30 db/octave.

8. 1/0 decoder

The I/O decoder decodes the address data sent by the computer
and enables the selected port address on the ADA-200. The 6
most significant bits determine the address of the 4 ports on the
ADA-200, and the user may alter these to suit the particular
computer /O addresses.

9. Sweep Trigger Output

Sweep Trigger Output is a 1-bit output controlled by a program.
Its output will be ““L" when the bit 5 of the OUT+80 (STA$C380)
data is set to ““H". In the Wave Memory Program, it will be used
as the trigger output to synchronize the Oscilloscope, the start
signal or the signal that selects the mode (Pen Up/Down) to the
XY Plotter. You can invert its polarity (H, L) by changing the
appropriate jumper wire on the board.

10. Power source

The voltage regulators employed in the ADA-200 provide a
stable, ripple-free source of power for the £15 volt and +5 volt
supplies.

Note #1
For instance, when we have an A/D converter of a conversion fre-
quency (X) kHz, and a sign is fed into with a frequency (X + )
kHz, these two will produce, as a combined effect, a beat as shown.
Points of A/D
conversion
(X KHz)

I e

Input
Signal
(X+xKHz)

(X+y) —X=yx (KHz)

Qutput (value on
A/D converted)

If, for instance, we have an A/D sampling frequency of 30 kHz,
and an input frequency of 25 kHz, the ‘difference’ frequency will
be b kHz. This will be audible as a 'beat frequency’ or ‘ALIAS".
A good rule fo thumb is to never let the input frequency exceed
1/2 the sampling frequency .
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Note #2

The A/D converter takes a finite time to digitize the input signal
because it converts, bit by bit, from the most significant bit
(MSB) to the least significant bit (LSB). If during this time the
real value is 0111,1111 (7FH) and during conversion, the input
value changes to 1000,0000 (80H), the final output will be
0000,0000 (OH) because the MSB will have been detected as a
‘0’. This will produce a rather gross error! .

The role of the Sample & Hold is to ‘FREEZE’ the input signal
during the conversion process.

Input Level 81111111 ’

Sequence of A/D

10000000

[bit7]bits|bito|bit4]bit3[bit2][biti[bite]
| | | | | | | |
] [ ] ) ] e ] e

3. 2 Channel Unit

Figure 5.

The 2 Channel unit allows input and output of 2 separate analog
signals. This is standard on the ADA-200, but the ADA-200 may
be expanded to 8 Channels by inserting the optional 8 channel
board on the spare board connector. (See Figure 5.)
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The circuitry for the OP-1 is the same as the main input circuitry,
with the exception of an additional electronic multiplexed switch
for channel selection. This switch has 2 states that are selected by
the computer so that 2 separate input signals may be digitized,
and 2 separate analog signals may be output from the ADA-200.

Figure 6.
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1. Preliminary Remarks

1. The user may modify Hardware or Software as is necessary %o
suit the individual needs. However, the Guarantee may be voided
by modifying the hardware.

2. The I/O Addresses will have to be selected according to the
type of computer used to control the ADA-200. For the 68xx or
65xx CPU families, the 1/0 is memory mapped, meaning that the
input/output ports occupy memory locations. In the case of the
8080/Z-80 CPU family, the 1/O will be through 1/O addressed
ports, which do not occupy memory space.

Be sure that you have the proper interface connector for your
particular type of computer. We supplies interfaces to most of
the popular brands of computers. If you wish to make your own
interface, all of the circuit and basic software details are avail-
able in the appendices of this manual.

3. Pregrams listed here are for the APPLE II and for MicroSoft
Basic, which is easily translated into other dialects of basic, or
into Pascal etc.

2. 1/0 Addressing

The 1/O addresses on the ADA-200 are set at the factory so that
the most significant 6 bits determine the address, with the MSB
being set to a ‘1’, and the remainder set to 0’s

In the case of the APPLE II, this will correspond to SLOT #3,
using memory-mapped address $C380 to $C383. We supplies
an adapter board so that the 50 conductor cable from the ADA-
200 will plug into Slot #3.

In the case of an S-100 computer, or similar 8080/Z-80 device,
the port addresses are 80H to 83H. We supplies some interface
cards, depending on the type of computer.

To change the 1/O addresses in the ADA-200, refer to Figure 8,
and change the appropriate jumper wires.

Figure 8.

Example of changing connection
A4 ="L" (I/O addresses will be changed from ““80H - 83H"" to
“O0H - 03H".)

""""""" H —~ o7 A7
-

.-~ A6
—t
Y
1} 1}
LHLHLH H LHLHLH H
v ! v h
VoL VoV

\ . . \ ' .
A2 A3 A4 1/0 ADDRESS DECODER A2 A3 A4 1/0 ADDRESS DECODER

.- A6

.- AS

FIrzr I

b
b3
L F
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3. A/D, D/A Mode Selection

Figure 10.
ASSEMBLER
80 family 68 family
LD A, 10H LDA #$10
QUT 88H,A STA $C380
BASIC
PC-8001. MZ-80K /C APPLE I
OUT 128,16 POKE -15488,16
Figure 11.
ASSEMBLER
80 family 68 family
LD A, (8000H) LDA $80600
OUT 81H,A STA $C381
BASIC

PC-8001, MZ-80K/C
A=PEEK(-32768)

APPLET
A=PEEK(-32768)

ouT 129,A POKE -15487,A
Figure 12.
ASSEMBLER
80 family 68 family
LD A,88H LDA #$80H
OUT 88H,A STA $C3880
BASIC
PC-8001. MZ-80K /C APPLEI
ouT 128,80 POKE -15488,0

In order that the data acquisition and voltage output correspond
precisely to each other, a single D/A converter is used for both
functions. This prevents simultaneous use of the D/A for input
and output, so it is necessary to change the operational mode
between A/D and D/A as needed.

Refering to Figure 9, note that bit 4 of port O, (referenced to
$C380 or 80H), selects the A/D-D/A mode. When this bit is
LOW, the ADA-200 is in the A/D mode, while if HIGH, it is in
the D/A mode.

Figure 9.

bit 7 to re-set trig F/F “reset’” when turned to "“"H". (Be
sure to output L after "‘reset’)
Effective |bit6 N.C.
on bit 5 to output sweep trig When “H", TRIG is ON.
Main body (Logic can be changed by chang-
ing jumper wire connections.)
bit4 A/D,D/A modese- When ''H", to D/A mode.

lect
bit 3 Mode select between When “L", to “'sample’.
sample/hold
Effective
on bit2 N.C.
OP-1 |[bit1 N.C.
bit 0 Channel select When ““L", to ch-1.

1. D/A Converter Mode

To select the D/A converter mode, output the HEX byte 10,
(0001,0000) to port 0, ($C380 or 80H). This will select the D/A
output on Channel 1. To select Channel 2, output a 11 hex,
(0001,00001) to port O.

To send data to the D/A port, send it out of port 1, ($C381 or
81H). The analog data will appear at the selected channel output,
and also at the output of the D/A converter.

Try running the example programs in Figure 12.

2. A/D Converter Mode

To select the A/D converter mode, set bit 4 to a ‘0", and choose
the input channel by setting bit O to a ‘0’ for channel 1, or to a
‘1" to select channel 2. Send this command (00H), (0000,0000)
or (01H), (0000,00001) to port O, ($C380 or 80H).

To send a START CONVERSION command to the ADA-200,
simply read port 0 ($C380 or 80H). This will start the conversion
so that successive conversions may be made by simply re-reading
this port.

The maximum sampling rate is 44 kHz, so a software timing loop
will be necessary if using machine language, but is not necessary if
using an interpreted language, like BASIC, as it is slow enough to
allow a complete conversion between reads. See Figure 15.
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Figure 13.

ASSEMBLER

80 family 68 family

IN A,80H — tooutputSC ———— LDA $C3806

LDX HWAIT

LDN E’NAIT ( waiting for completion :Ll: DEX

S | BNE L1

IN ~,88H to read-in data LDA $C388

LD (28@0H) A storing data into STA $80080
memory *The value of “WAIT"* depends on the

BASIC clock frequency of the CPU or the model.

PC-8001. MZ-80K /C APPLET

A=INP( 128> —— storing data into memory — A=PEEK(-15488)

A=INP( 128) ~————— to read-in data A=PEEK(-15488)

POKE -32748,A ————— to output SC POKE -32748,A

3. Reading the Trigger Flip/Flop

The ADA-200 is equipped with an Input Voltage Comparator,
and a Trigger Level Flip/Flop. When the incoming voltage exceeds
the level as set by the Trigger Level Control, a Flip/Flop is set.
This F/F may be read by the computer so that a conversion cycle
may be initiated.

First of all, it is necessary to reset or clear the F/F, so that it may
be set by the incoming voltage exceeding the trigger threshold.
To reset the F/F, set bit 7 ‘HIGH’, output it to port 0, ($C380 or
80H), then set bit 7 'LOW’ and output it again. This bit (7) may
be ‘OR’ ed with the A/D mode select bit, and the Channel select
bit (See Figure 14.).

Figure 14.

Set —————————

TRIG F/F

Re-set —————————»

BB

To re-set the TRIG F/F, when the mode is
A/D and input is through ch-1, have the bit7
firstly turned to ““H", bit4 to "L and bit0
tog’(’)L“, to get the data turned to 10000000
= H.

Then, turn again the bit7 to “L’, bit 4 and
bit0 to “L", to turn to 00000000 again, or
to output OOH,

ASSEMBLER
80 family .68 family
LD A, 80H LDA #3886
OUT 88H,A STA $C380
LD A,B88H LDA #$08
OUT 88H,A STA $C388
BASIC
PC-8001. MZ-80K/C APPLET
18 OUT 128,128 1@ POKE -15488&,128
20 OUT 128,80 2@ POKE -15488,0

7@ END

Second, to read the status of the F/F, read port 1, ($C381 or
81H), and mask bit O by using an ‘AND’ $01, (0000,0001), and
test if it is still set to a ‘1’. If it is, then ‘LOOP’ back and keep
testing till bit O of port 1 is LOW, (0) (See Figure 15.).
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Figure 15.
ASSEMBLER

80 family 68 family

LOOP:IN A,81H LOOP:LDA $C381
RRCaA LSR A
JP NC,BASIC BCS LOOP
JF LOOP JMP  BASIC

BASIC

PC-8001, MZ-80K/C

38 A=INPOL1Z9)

48 B=INT(A/2) %2

S@ IF AC>B THEN GOTO =@
4@ PRINT"TRIG ON"

APPLEI 6K BASIC

28 A=PEEK(-15487)

48 B=A2%2

S@ IF A<>B THEN GOTO 3@
48 PRINT"TRIG ON"

7@ END

4. Input and Output Filters

The cut-off frequency of the input filter is determined by the
sampling rate of the A/D converter. This cut-off frequency is set
at the factory to 20 kHz, but may be adjusted by the user. Gen-
erally, the cut-off frequency, (fc)/sampling rate ratio is 1/2.5.
This also applies to the output filter which is factory set to 16
kHz.

To adjust the fc, determine the fc for the purpose. Then select a
suitable value for ‘R’, (eg. R=10Kohms). Using the circuit in
Figure 16, and the table of Capacitor values in Figure 17, select
the proper capacitor values for the values of fc and R.
Warning.

This should only be attempted if the user is completely familiar
with the circuitry. The Guarantee may be voided if improper
modifications result in damaging the ADA-200.

Figure 16.

I I 5

Figure 17.

C1=1.3541/2=Rf
C2=1.7529/2=Rf
C3=0.4213/2=Rf
C4=3.2361/2x=Rf
C5=0.3090/27Rf

e.g. fc=10KHz, R=10KQ
C1=1.3541/272X10*X10*=0.00216 («F)
C2=1.7529/27X10*X10*=0.00279 («F)
C3=0.4213/27X10*X10*=670.5(PF)
C4=3.2361/27X10*X10*=0.00515(xF)
C5=0.3090/27X10*X10*=491.8 (PF]
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5. Reading the Comparator Data

The output of the D/A converter and the input signal are both
connected to the input terminals of the Comparator, (I.C.7-
LM311). The Comparator’s output is connected to bit 7 of input
port 1, ($C381 or 81H). The comparator outputs a ‘HIGH" when
the input voltage is HIGHER than the D/A voltage, and outputs a
‘LOW’ when LOWER. This allows use of the 'DELTA MODULA-
TION’ method of converting incoming voltages, and may be used
in Voice Synthesis.

4. 2 Channel Unit

The 2 Channel unit is standard equipment with the ADA-200,
and its Input Pre-Amp, Input Filter, and Output Filter ‘are the
same as the main input channel.
As mentioned earlier, Channel 1 or 2 may be selected by soft-
ware, by setting bit O of port 0, ($C380 or 80H), to a ‘0’ or chan-
nel 1,or toa ‘1’ for channel 2.

[Sample & Hold Control Functions vs Output Leakage]

The D/A converter’s output is connected to the output filter. It
is possible, when doing an A/D conversion, to have the D/A con-
verter's output appear at the Channel 1 or 2 output terminals. To
avoid this problem, the output may be suspended during the A/D
conversion process. To ‘FREEZE’ the output signal, set bit 3 of
port O, (C$380 or 80H), to a ‘1’, which will 'HOLD’ the output.
This would normally happen during the A/D conversion period,
and bit 3 would be set to ‘0’ while outputting D/A data.

[Sample & Hold Timing while Changing Channels]

In order to avoid leakage from one channel to other during out-
put channel switching, the bit 3, (S & H, Hold), should be set to a
‘1" and output to port 0, ($C380 or 80H). See Figure 18. for
Flowchart details regarding channel changing.

[A/D of 2 channels]

When a high speed A/D conversion is desired, using both chan-
nels, the channel change must be made immediately after reading
in the A/D data, because of the ‘EOC’, (End of Conversion) signal
which is sent from [.C.15, (MC14559), to the Sample & Hold
circuit.

The channel change must proceed the output of EOC, and never
after the EOC has gone LOW (active LOW).

Figure 19 gives an example of 2 channel A/D conversion.
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Figure 18.
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1. Adjustment Procedures

The converter has been thoroughly checked before shipment
from the factory, however, periodic calibration is recommended
every year or so. Since precision parts are used in the ADA-200,
care should be taken during calibration.

The ADA-200 has 3 major calibration points. These are:

Clock Frequency Adjustment.
Offset Adjustment.

Width (Modulation Width)
Adjustment.

(1) On A/D converter
(2) On D/A converter
(3) On D/A converter

Besides‘the computer, to which the ADA-200 must be connected,
the following test equipment is required;

(1) Frequency Counter.
(2) Oscilloscope.
(3) Digital Volt Meter.

To begin calibration, turn off the power to the ADA-200 and the
computer, and disconnect the power cord on the ADA-200. Then
lift the chassis cover on the ADA-200 by removing the screws
from the sides of the case. Lastly, reconnect the computer to the
ADA-200 and plug in the power cord and turn the power on.

You are now ready to proceed with the adjustments.

Figure 20.
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(1) Adjustment of the A/D clock frequency (see Figure 20.)

a) Connect the Frequency Counter to the check points *Clock*
and *Dgnd* (ground) on the board.
b) Adjust VR1 so the counter reads 400 kHz (£5%).

(2) Adjustment of the D/A Converter

a) Enter the program for your computer as shown in Figure 21.

b) Connect the DVM to the check points *D/A Out* and
*Agnd*, (analog ground), on the board.

c) Run the test program from Figure 21.

Press the Return key and adjust VR2 to set the offset to 0.00

volts.

e) Press the Return key again and adjust VR3 to set the D/A
Width to 5.0 volts.

f) Press the Return key one more time.

g) Repeat steps c¢) to f) several times until the readings on the
DVM are set precisely to 0.0 and 5.0 volts respectively.

[oR

Figure 21.

PC-8001. MZ-80K /C

18 OUT 128,16

28 INPUT A%

30 0OUT 129,80

40 PRINT "ADJUST OFFSET TO @.eeV"
58 INPUT A$

4@ OUT 129,255

78 PRINT "ADJUST WIDTH TO S.e8V"
86 GOTO 20

APPLET

18 POKE -15482,14

20 IMPUT A%

30 POKE -15487,0

4@ PRINT "ADJUST OFFSET TO @.aeu"
S8 INPUT A%

48 POKE -15487,255

78 PRINT "ADJUST WIDTH TO S.e8V"
ga GOTO ze
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2. Connection to Various
Computers

Figure 23.

memory,
mapped
10

10
mapped
1’0

A15 —r—
|

S |
A ———

Address
Decor der

MEMR

8228/8238

MEMW

1/oR
8228/8238
/oW

Figure 24.

1'0
mapped
1’0

memory
mapped
10

Address
Decor der

The ADA-200 ribbon cable connector requires an 8 bit bidirec-
tional data bus, (DO to D7), 8 address lines, a RD* line, a WR*
line, a Device or Chip select* line, and a ground connection in
order to interface to a computer. The ADA-200 connector has
50 pins which are configured as in Figure 22.

Figure 22.

Signal

o Signal
1 N.C
3 DBe
S DB1
7

4

) O

DBZ
DB3
12 [ 11 DB4
14 | 13 DBS
16 | 15 DB
18 | 17 DB7
20 |19 | ~Be
22 | 21 AB1
24 |23 | mB2
26 |25 | AB3
28 |27 | AB4
38 |29 | @BS
32 |31 ABS
34 33| AB7
36 | 35 RD
38 (37| WR
48 |39 | _N.C
42 | 41 | I70 REQ

_
cwo &l

g%ZZZZZZzZZZZZzZzZzZZZZZZ
SOoO00O0O000O00000000N0000000

44 | 43 N.C
46 | 45 N.C
48 | 47 N.C
S50 | 49 N.C

We will now discuss specific details of hookup to various proces-
sor types.

(1) 8080 type CPUs

8080 systems generally use a system controller such as the 8228 or
8238. On this type of system, use the Memory Read, (MEMR*),
and the Memory Write, (MEMW?*) of the 8228/38 when used as
a memory mapped system. To use the 8080 in the |/O mapped
mode, use the |/O Read, (I/OR¥*), and I/O Write, (I/OW*).

Figure 23 shows a typical hookup for the 8080. The Address de-
coder will be dependant on your particular system.

(2) Z-80 type CPUs

With the Z-80 type CPUs, these lines are already available and are
named Read, (RD*), Write, (WR*), 1/O Request, (I/OREQ*), and
Memory Request (MREQ*).

With the Z-80, connection may be made to directly to the CPU
for an 1/0 mapped system, or alternately, using a simple address
decoder, connection may be made using the High Order address
lines, (A8 to A15), on the CPU. (See Figure 24.)
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(3) The 6800 CPU

The 6800 uses the VMA. (Valid Memory Address), 2 Clock, and
the R/W* lines. (See Figure 25.)

Figure 25.

VMA

A15 -] Address @ ToREa
Decorder

(4) The 6502 CPU

The 6502 uses the 2 Clock and the R/W lines. (See Figure 26).

Figure 26.

Al
° Address —_
SR @) 7o

(5) The 6809 CPU

The 6809 R/W* is controlled by the ‘E’ Clock signal.
(See Figure 27.)

Figure 27.

A15  —r—
|

s Address —_
! Decorder P I/oREQ
A8
o<

Note: The examples shown here relate to the CPU only and not.
to the particular system. Please bear this in mind when connect-
ing the ADA-200 to your computer.
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If the ADA-200 is to be used some distance away from the com-
puter, an extended ribbon cable may be used. However, in order
to prevent capacitive and inductive loading of the CPU address
lines, and to minimize the noise, an active buffer circuit, as in
Figure 28, should be used.

3. Ribbon Cable Extension

Figure 28.
7415244
A7 A7
A6 A6
A5 A5
A4 A4
A3 Q A3
A2 A2
Al Al
A0 1626 A0
sy
A7 O AAA
A6 O VWA
AS O AA
ON:H A4 % W
OFF:L A3 > AA
A2 o WA
7415266
74LS00
7415367
| oREQ | oREQ
WR -c{?o WR
RO G RD
————
D7 G DIR 07
D6 D6
D5 D5
D4 D4
D3 D3
D2 D2
D1 D1
[8l¢] DO
7415245
to computer 4+—— — to ADA-200
Select pins of the same Addresses
with the ADA-200 size.




25

4. 8 Channel Optional Ex-

tension Unit

Figure 29.

Input to
8-ch

INPUT
CHI

Qutput from
8-ch 1

03 i—]ptRq

7415175
+oCtRol———i5 03
{14 02
—{13 01
& f——iz 00
pa -11) ouTsoH

————————4) TO S/H

*|nput Voltage

02 14—
o1 13—
oo — &

OUT 80H lﬁ}—_sr

0-5V

OUTPUT
CH1

3

*Required of refresh.
Output voltage 0 ~ 5V

Note: To use the Extension Unit, it is required to cut the
appropriate jumper wires on the main board.

See Figure 29 regarding the circuit diagram of the 8 Channel Ex-

tension Unit.
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5. Specifications

® Input:

e Output:

®Quantization bits:

®Highest sampling
frequency:

®|nput gain control:

® [nput filter:

o Qutput filter:

®Output load impedance:

® Functions:

®Switches:

®Controls:

®|ndicators:

® Expansion unit con-
nectors:

® Expansion unit:

®Dimensions:

®\\Veight:

®Power source:

2 ch (Lowest input sensitivity
=25mVp-p)
(Maximum input voltage
=50Vp-p)

2 ch(Maximum output level
=5Vp-p

8 bits

44 kHz

0 - 200 times

AC/DC, fo = 20 kHz, 30 dB/oct
fo =16 kHz, 30 dB/oct

1 k&2 or more

INPUT  -ch-1,ch-2

OUTPUT -ch-1,ch-2

SWEEP TRIG OUTPUT

D/A OUTPUT

POWER, INPUT, AC/DC Changeover
(ch-1, ch-2)

LEVEL (ch-1, ch-2)
POSITION (ch-1, ch-2)

TRIG LEVEL

POWER, INPUT OVERSHOOT,
TRIG, READY

2

2-ch expansion unit is installed

333(W) x 108(H) x 193(D) mm
13(W) x 4-1/4(H) x 7-5/8(D) in.
2.7 kg

51b. 15 0z.

AC 117/220/240V 10W

* Specifications are subject to change without notice.



