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W SPECIFICATIONS, PANEL LAYOUT

SPECIFICATIONS

KEYBOARD

61 keys

DCO

Range
Wave Form

168" 4°
1

mJ
.

PW/PWM Mod.

Frequency Modulation

Bend Depth
LFO Mod. Depth

Sub Osc
Noise Level

KEYBOARD
ASSIGN MODE

Poly 8
Poly 4
Mono

Chord Momary

VCF

Cut-Off Frequency
Resonance

Modulation

KCV Mod. Depth
L.FO Mod. Depth
EG Mod. Depth

VCA

Modulation

Level
1LFO Mod. Depth

PANEL LAYOUT

VCF-EG
VCA-EG

Attack Time
Decay Time

Sustain Level
Release Time

HPF

Cut-Off Frequency

LFO

Wave Form

M~
SN

7

Reverse

Speed
Delay Time

EFFECT

Ensemble

Portamento
Glissando
Speed

Hold

CONTROLLER

VCF-EG/VCA-EG

LFQ Trigger

Pitch Bender

Hand Controller
Bend Depth

LFO Modulation

Disable
Start

Total Volume
Master Tune

MEMORY

Memaory Write
Memory Change
Name Enable

VOICE IDENTIFIER

16 Segment LED x

INCREMENT
NUMBER DISPLAY

7 Segment LED x 2

TAPE INTERFACE

Tape Enable
Save
Load
Verify

REAR PANEL

Signal Out

Left
Right

Level Select Switch

Headphone

Tape Save & Load

To Tape
From Tape

Memory Protect Sw

POWER CONSUMPTION

40W

DIMENSIONS

880(W) x 400(D) x 128{H) m/m

WEIGHT

12.2 kg
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B KEYBOARD CIRCUIT DIAGRAM

SYN-42 -
— -
slzlalelz]elels Cr T
A O T T R
| & — ? . & \ . 2 2
2 * -&-
[ + S -
> — &
& o 1
. . !
— \
|k T | A

High

T ©

x 8

SULITTINI Y

s L

x 8 x5

'o,o—-«
—C o0—i¢
O

+—Q o0—i¢
—Q_o—i¢
o

—Q 0—i¢

l—o

f

T

ﬁ
CT e T
Q=N IO~ :
glelelelelelele S O |
I R T I T I

SYN42 =




B SYN-42 CIRCUIT BLOCK LAYOUT
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W SYN-42 CIRCUIT DIAGRAM _ MICRO COMPUTER : - -
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"B SYN-43 (1/2) CIRCUIT DIAGRAM
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HPE CTO
VCA LEV
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— Notes —

4, Resistors R439-462 are semi-variable resistors, VR (Part No.
HOB "1A),
5. Myie condensors C216-223 are all Part No. 333.

3. Resistors R367-422 are metal-clad. (Tolera ite: 1%)
Resistors R423-430 are carbon resistors. {Tolerance: 2%)
Resistors R431-432 are high-stability resistors.

1. Unless otherwise specified, all transistors (Q17-24) are Part
No. 25A798.
2. Unless otherwise specified, all diodes are Part No. 152473.
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B SYN-44 CIRCUIT DIAGRAM ENSEMBLE & HEADPHONE AMPLIFIER

» Noncombustibity Reg, (47gtm4)
22 o
101 .n : CDA0S3BE
v ababi 21 3 Ceramic 12,13 : NES7IN
2|22 an Capacitor
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2 Dg : Wzo0s2
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1 .47
w0 04
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[ I
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- - - - - - - SYN-44 - - - - - - -
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B SYN-44

s

TK~TI34 94v—-0

1.

—-26 —

27—

- . - .

— Notes — - :

Diodes D4-5 are Part No, WZ-052. »
Unless otherwise specified, diodes (D6-23) are all Part N
182473.

2. Connecting leads J1-55 are 0.6 mm diameter, lead-plated wir:
3. Carbon resistors R153-154 have tolerances of 2%.



B SYN-45 CIRCUIT DIAGRAM LEFT HALF PANEL
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B SYN-45
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- Notes —

1. Unless otherwise specified,
all diodes (D1-28) are Part
No. 152473.

2. LEDs D29-36 are Part No.
SLR-34UR.

LEDs D37-56 are Part No.
SLR-34GG. '

3. Connecting leads J1-156
are 0.6 mm diameter, lead-
plated wires.

4. SLR-34UR
SLR-34GG

—r

@

PUSH

g BUTTC!
AFZ-02Z.
TACT S
KHC10C
174

SYN
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CIRCUIT DIAGRAM RIGHT HALF PANEL
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B SYN-46

Unless otherwise specified, all diodes (D1-34) are Part No. 1S2473.
2. LEDs D35-50 are Part No. SLR-34UR.

-~ Notes —

1.

LEDs D51-68 are Part No. SLR-34GG.
3. Connecting leads J1-76 are 0.6 mm diameter, lead-plated wires.

—_ R

—-34 —
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B |.C. INFORMATION

8031

SINGLE-COMPONENT 8-BIT MICROCOMPUTER

® 8031-Control Oriented CPU With RAM and 1/0

¥ 4K x 8 ROM/EPROM ® Boolean Processor

¥ 128 x 8 RAM ® MCS-48 Architecture Enhanced with:

& Four 8-Bit Ports, 32 1/0 Lines ® Non-Paged Jumps

® Two 16-Bit Timer/Event Counters ® Direct Addressing .

® High-Performance Full-Duplex ® Four 8-Register Banks

® Serial Channel ® Stack Depth Up to 128-Bytes

® External Memory Expandable to 128K ® Multiply, Divide, Subtract, Compare

® Compatible with MCS-80 /MCS-85 ® Most Instructions Execute in Tus
Peripherals B 4us Multiply and Divide

The Intel 8031/8051/8751 is a stand-alone, high
reliable +5 Volt, depletion-load, N-Channel, silicon
the hardware features, architectural enhancements
cost effective controller for applications requiring u

storage.

The 8051/8751 contains a non-volatile 4K x 8 read-only program memory;
32 1/0 lines; two 16-bit timer/counters; a five-source, two-
either multi-processor communications, 1/O expansion, or
The 8031 is identical, except that it lacks the program m

-performance single-chip computer fabricated with Intel’s highly-
-gate"HMOS technology and packaged in a 40-pin DIP. It provides
and new instructions that are necessary to make it a powerful and
p to 64K bytes of program memory and/or up to 64K bytes of data

a volatile 128 x 8 read/write data memory;
priority-level, nested interrupt structure; a serial 1/0 port for
fuil duplex UART: and on-chip oscillator and clock circuits.
emory. For systems that require extra capability, the 8051

can be expanded using standard TTL compatible memories and the byte oriented MCS-80 and MCS-85 peripherals.

The 8051 microcomputer, like its 8048 predecessor, is efficient both as a controller and as an arithmetic processor.
The 8051 has extensive facilities for binary and BCD arithmetic and excels in bit-handling capabilities. Efficient use of
program memory results from an instruction set consisting of 44% one-byte, 41% two-byte, and 15% three-byte instruc-
tions. With a 12 MHz crystal, 58% of the instructions execute in 1us, 40% in 2us and multiply and divide require only

4us.  Among the many instructions added to the standard 8048 instruction set are multiply, divide, subtract and

compare,
L7 d
2
FREQUENCY RgTIVPD @
REFERENCE COUNTERS Vss)| s
r+—+ ____________ *.. *_........_.-' XTAL 1 = e Y ey S T
' D-.C ‘.O -y 2
Hosciiaton | f sose evres 128 BYTES TWO se.8rv I T bout = boe - 3
& Ry DATA MEMORY TIMER/EVENT x> 4
| TIMING tios 8 8780 COUNTERS I XTAL 2 »outs] oy 5
J— le | | W 8
=3 | EA/vDD— e am] & 7
8031 [T 8
I [ sos1 L I PSEN-—| 8051 [oo 2 8
e 8751 e
: cPy U U | ALE/FROG=—] 270 |
Pl
i e O
PROGRAMMAB LE &
| 54K-BYTE BUSD PROGRAMMABLE SERIAL PORT | Econpany [~ J "
| EXPANSION o FULL DUPLEX UART | [pxo—— o . ) ) 5
INTER=] CONTROL SYNCHRONOUS SHIFTER IXD e | el ot o | e | XD
| | |ETo—e |7 o e |
e RUPTS INTT et E” oo | ot g}
i ¥ i - I |93 »out<] funed z
INTERRUPTS CONTROL PARALLEL PORTS SERIAL SERIAL :‘.—::_ -~ : J: a
ADDRESS/DATABUS IN  OUT <
AND 1/0 PINS
Figure 1. Figure 2. Figure 3.
Block Diagram Logic Symbol Pin Configuration
g

472 -



B |.C. INFORMATION

Dot 1 ~ 240 VCC (+5V}
D (Ot 2 23p——o WR
- D ; Ommeneemed 3 2o RD

D, 0—mq g 2 CS

0 ,O—d g 20b0 A |

D, 016 19p—0A,

D, o7 18— CLKZ

D, 0q8 17 perm QUT 2
CLK 0o——i9 16 OGATE 2
ouT go———d10 15}mm0 CLK 1

GATE 00——q11 140 GATE 1

GND Ot 12 13[——-—OOUT 1

0,~ D, : Data B’us {8 bit} ij : Write Command or Date
CLK N : Counter Clock Inputs CS : Chip Select

GATE N : Counter Gate Inputs Ao ~A; © Counter Select
QUT N : Counter Output

AD : Read Counter

uPD8B253C-5
PROGRAMABLE INTERVAL TIMER

1
2
3
4
5
[
7
8
9
10
11
12

TC5517AP
(2048 x 8)
CMOS STATIC RAM
(or MSM 5128-15RS)

or MB 8417A-15

Vee 40 43 4D 30 38 3Q CLOCK
61 [18]f1a] [r3] izl [1ilfiol @

A,.Cl2 -

'y

Prp Py

INPUT <

ooorF ¥

{1} For total compatibility and
upgradability from the 2732A and
ROMs provide a trace to pin 268.

2764
(8K x 8) UV ERASABLE PROM

13 0. )
0 o,
7 o,
73 —o.
g o,
. 7 0,
] o,
i —o |
18] GND

IN, —[T]
IN, e [7]
INy — [3]
uN‘QE
!N”*E
IN, — [6]
tm_qz
m,_.@

v [

> OUTPUT

$¢¢¢¢¢i%

(AEIEIRIEIRIL

|

MB4563P
8-UNIT 500mA SOURCE TYPE

DARLINGTON TRANSISTOR ARRAY

Vee G2 BA 6Y 5A SY 4A 4Y
16 [is] [ral Jr3L 12l i1 fiol |9

1 28 48 5B 7B
ULNZ2003A '
DARLINGTON TRANSISTOR ARRAYS

i

P

DATA OUTPUTS

Y, Y, Y, Y, Y, Y, ¥,
BIEIIEEIERIRIE

b4l LJ
lq! LT T 1T
1234 fis[i6f]7]18

A B CGIAGIBGI v, GND
SELECT ENABLE OUTPUT

SN74LS 138
3-TO 8-LINE DECODERS/MULTIPLEXERS

ENABLE
Vce 8a 80 7D 70 6Q 60 5D 50 CLOCK

200 1ot 8t 7L el 1611401310120 ]11

e By

Cl) [E3Y
AT [

BEE

1j12ji3ilarisjisfjz/|8
CLEAR 101 10 20 2Q 2Q GND

SN741L8 175
QUAD D-TYPE FLIP-FLOPS

ANAMGLY 3K ERA

b I CHRCANE. R K R

1 1A 1Y 2A 2Y 3A 3Y GND

SN74LS 367
HEX BUS DRIVERS

SN74LS 373
OCTAL D-TYPE LATCHES

e e
Ti2f131af1sfieri7y18gi9r|10i

Qu 10 2 30D 4 o}
CONTROL

SN74LS 374
OCTAL D-TYPE FLIP-FLOPS



pnn—

1l »=A8 |14
J=A+BM=€§T&:{ A — Voo
A i (14 Vpp B""z"' 13 H
2 13 H 3 12
B -5 o - pl .
i 12 G ! ) b 1 °
k 4l K=C7B 11 M k 4] LEF LY
10 L
AL O
w7 R o-E 2 ¢
* == e T M=GH 8
Ves—L] — £
CD40018
QUAD 2-INPUT NOR GATES cD40118

QUAD Z-INPUT NAND GATE

VDD

s
SET, §]

: ~Dx ?_ F/F _?, Q,
CLOCK, 3] 1 q
RESET, %

SET, J 12
0. 3] 73 %
cLock, o q,
RESET,
. 17
Vss

CD40138
DUAL D-TYPE FLIP.FLOP

(I Y

I
Iro
# ]

gz:

m O O o>
b
- (4]
t i
-~ A o« -
[ W
T MO O @i i

£13

L]

;

1
IN/OUT™ 14 vDD
SIG.A
OUTIlNl:,ELJ—g CONTA
ouT/INS 12 conTp
SiG.B 4 1
IN/OUT— L. IN/OUT
SiIG.D
5 10
'N’OUT{g\; ‘é%%,;m bxorby CONTg 2] — QUT/IN
OUT/IN CX or C¥ aE}'N/OUT CONTc-S— 9 OUT/IN
vee g . SiGC
* vss 4 — IN/OUT
CD4053B CcD40668B

TRIPLE 2-CHANNEL
MULTIPLEXERS

TLOBO, TLOBOA
JG OR P DUAL-IN-LINE
PACKAGE (TOP VIEW)

OFFSET

OUT NULL
COMP  Vee+ PUT (N,)

7
OFFSET INV. NON Vee—
NULL IN. INV.
COMP.  pUT INPUT
(N,)

TLO8O

QUAD BILATERAL SWITCH

cD4069uUB
HEX INVERTER

TLOB2, TLOB2A, TLOB2B
JG OR P DUAL-IN-LINE
PACKAGE (TOP VIEW)

NON
INV.
INPUT

INV
OUTPUT INPUT

INV NON
INPUT INV
INPUT

QUTPUT vee-

TLOB2

JFET-INPUT OPERATIONAL AMPLIFIERS
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W [.C. INFORMATION

N

A G=A A -B-D—?-G =A
8 2[>ofn-3 8 2> .g ‘
h CHANNELS
c 2z §,-¢ ch-Q -0 tN/OUT{ \éoo
= CHANNELS
INJO = COM. IN/OUT 1
D —Do‘ =D o N0, o CHANNELS { 9 IN/OUT
1INI2k - INJOUT  nR A
E K =g E 11 12 K=E VEE g
14 15 = Vss
F L=F E 14 15 L=g
1 .
Ve acmm 1
Vss*g——
Vss & Vee™
CD4049UB CD4050B CD40518
HEX INVERTING BUFFERS HEX NON-INVERTING SINGLE 8-CHANNEL
BUFFERS MULTIPLEXERS
VDD 4B 4A 4Y 3B 3A Y
v
??4 14] [13] [iz] [11] [o] [ [&]
A 4
8 7 3
C 5
0 H D4« |
E _8
G 11
S B v ED]
17
Vss UJ 2 'ij 5 6 l_’IJ
1A 18 Y 2A 28 Y Vss
cD4a0o818 TC40H032
QUAD 2-INPUTS AND GATE QUAD 2-INPUT OR GATE
Vee+r C B/S E
CATHODE
ANODE
REF
E IN+ N~ Vcc—
TL311 TL431

JFET-INPUT DIFFERENTIAL

COMPARATOR WITH STOROBE

AR

ADJUSTABLE PRECISION

SHUNT REGULATOR
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IN <3> 2568 :tgge
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B CIRCUIT FUNCTIONS

1. SAMPLE & HOLD

{SYN-43 CIRCUIT DIAGRAM (1/2))

Components 111114 (Part No.CD40518BE) are multi-
plexers which distribute the SYN-42 digital-anaiog con-
verter time sharing data.

The transistors Q, and Q; form an antilog circuit
which converts a linear input into a logarithmic output. The
component 1/2 12 {Part No. TL082) then converts the out-
put current value into a voltage, which is negative.

‘l ﬁ\ zener diode supplies a —10V power supply at pin 7
of 111.

Also attached to pin 3 on the 111 component is 8 WZ-
08‘1 component which serves to protect the integrated cir-
cuit,

The 1/2 12 (Part No.TL082) circuit below the antilog
circuit is an adjustable temperature compensation amplifier.
Its primary function is to compensate for the differences in
resistance produced by temperature changes.

Further down is the KCV amplifier built around the
component 13 (Part No.BA6110). Even when the KCV
LEVEL is zero, pin 1 outputs the time sharing information
from this component to the channels. The component is
current-regulated through pin 4 so it has a transistor (Q3)
which converts voltage into a current. The base voltage has
sufficient bias to ensure that the input-output characteristics
are linear even when the emitter voltage (the input) is in the
vicinity of zero.

The input to 113 (Part No.CD4051BE) comes directly
from the digital-analog converter so is not temperature-
dependent.

The SAMPLE & HOLD output from pin 13 passes
through a low pass filter made up of a 1-kOHM resistance, a
1 uF capacitance, and a 1/2 1107 (Part No.NJM4558). This
filter smooths out pulse width modulation (PWM) wave-
forms with high low frequency oscillator {LFO) frequencies
to eliminate noise.

The VCF CUTOFF and low frequency oscillator (LFO)
outputs from the 114 multiplexer (pins 13 and 14, respec-
tively) are mixed to yield a single output FLFO,

The two diodes attached to pin 12 on the 114 moulti-
plexer are to prevent the envelope generator from oscillating
when the sustain level becomes negative.

The output from the component 110 {Part No.CD4050
BE) is not linear, but digital, alternating between 0 and 5V.
Since theCMOS IC has a high input impedance, this output
acts as a latch.

2. NOISE GENERATOR

(SYN-43 CIRCUIT DIAGRAM (1/2))

This circuit uses two 1/2 128 (Part No.TLO82) com-
ponents to amplify, in two stages, the noise generated by
applying a reverse bias between the base and emitter of the
transistor Q8.

3. SAWTOOTH GENERATOR

(SYN-43 CIRCUIT DIAGRAM (2/2))

As mentioned earlier, the input voltage {Vin in the

accompanying Figure) applied to the 39 kOHM resistor is
negative. This means that the operational amplifier (OP
AMP) output rises at a rate proportional to this voltage
value.
Each time a pulse from the 16-bit DCO PULSE GENERA-
TOR (Part No.8253) on circuit board SYN-42 reaches the
base of transistor QA, it short-circuits the collector and
emitter so that the condensor discharges and the operational
amplifier (OP AMP) outputs starts rising. from OV once
more. (see Figure 1)

Two 10 kOHM resistors divide this output in half for
output to the ANALOG SWITCH (1/4C: Part No. CD4066).
This terminal is also clamped through a diode to the voltage
output from the 1/2 11 (Part No. NJM4558). This clamping
not only protects the ANALOG SWITCH but also blocks
large amplitude waveforms formed when the frequency
suddenly changes, producing a phase difference between
the outputs of the timer and the SAMPLE & HOLD circuit.

2200
03 O oco f

Forafixed VIN >/
\'»
Xy

\ DCO pulse discharges
condensor
4f.

For a fixed Vi, the slope remains constant. As a result, the
amplitude decreases in inverse proportion to the relative
frequency. Therefore, VN is made proportional to the fre-
quency.

<Figure 1>

4. PULSE WIDTH AND SUB 0SC

(SYN43 CIRCUIT DIAGRAM (2/2))

The other 1/2 A (Part No. NJM4558) is a comparator.
The sawtooth waveform from its noninverting (NON INV)
terminal and the SAMPLE & HOLD output from its INV
terminal are combined to produce the pulse width modula-
tion (PWM) output. This output in the range 15V is
reduced with 240 kOHM resistor. The S/H (PW) output is
divided with @ 39 kOHM and 47 kOHM resistor. This out-
put provides a bias so that the PMW output has the same
mean value for all values of PULSE WIDTH.

The component 1/2 B (Part No.4013BE) is a frequency
divider which outputs a square wave with a frequency half
that of the digitally controlled oscillator (DCO). The inte-
grating circuit ‘between the oscillator and this component
(made up of a 100 kOHM resistor, a diode, and condensor
#101) uses the base capacity of the transistor QA to assure
correct operation.

5. VOLTAGE CONTROLLED FILTER (VCF)
(SYN-43 CIRCUIT DIAGRAM (2/2))

Central to the VCF circuit is the ID component (Part
No.SSM2044).

Pins 1 and 15 are for the noninverting (NON INV) and
INV inputs, respectively. Both inputs are grounded through
470-ohm resistors to provide bias.

Pins 2 and 13 control the RESONANCE and CUTOFF
frequencies, respectively. These inputs can be linear because
the ID component incorporates linear-antilog converters.
The cutoff frequency changes approximately 10 octaves
for every 1V change in the output of the 1/2 E (Part No.
NJM4558), a component which simultaneously mixes the
outputs of the SAMPLE & HOLD CUTOFF, SAMPLE &
HOLD KEY CONTROLLED VOLTAGE (KCV), and VCF
envelope generator and reverses the polarity of the output
waveform,

The output from ID component (pin 3) is a current. A
second 1/2 E (Part No.NJM4558) converts this into a vol-
tage supplied to the check pin of each channel.

- 47



6. CHANNEL VCA
{SYN-43 CIRCUIT DIAGRAM (2/2}))

The CH voltage controlled amplifier (VCA) circuit uses
a transistor QB {Part No.2S5A798) with a common emitter
to form a differential amplifier. The emitter's regulating
current is the output from the VCA envelope generator.
The 1/2 125 component and the two 1/2 126 components
mix the outputs from the channels, convert the current dif-
ferential output into a voltage input for the variable input
amplifier.

The remaining 1/2 125 component provides, through a
220 OHM resistor, a bias to the base of the QB transistor
QB. This bias serves the same function as that applied with
a diode to the transistor controlling the component 13 (Part
No.BA6110) discussed in SECTION 1. SAMPLE & HOLD;
it keeps the sound from disappearing as the OB emitter
voltage approaches OV. (see Figure 2) The net result is clear
aftereffects for tones such as PIANO.

Signat

VR

: ?
~
<
If VR is the same as h

the GND ...
/ The sound is cut off
/ at this point.
Vge ‘ »
w
o6v ¢ )

he sound continues
to this point.
GND oE

Y
<Figure 2> _T“_‘VR

7. HIGH PASS FILTER (HPF} AND TOTAL VCA
CIRCUITS (SYN43 CIRCUIT DIAGRAM (2/2))

These two circuits represent variations on the KCV
portion of the I3 (Part No.BA6110) circuit discussed in
SECTION 1. SAMPLE & HOLD. The only differences are
that, in the HPF circuit, the 124 (Part No.BA6110) com-
ponent’s condensor input is connected to what is normally
the current output and the buffered output is fed back
into the noninverting (NON INV) input.

8. ENVELOPE GENERATORS
{SYN-43 CIRCUIT DIAGRAM (2/2})

Note: The two generators are identical so we shall limit
our description to the VCF one.

The normal voltage after no key has been played for
some time is OV at the points P; & P, in Figure 3 (at the
outputs of the component 1/2 G and after the diode
attached to the output of the component 1/2 F {Part No.
NJM45588)). The circuit’s negative logic relies on a normal
voltage of 15V for the KEYING SIGNAL from SYN-42.

8.1 ATTACK

When a key is pressed, the leading edge of the voltage
drop in the KEYING SIGNAL passes through the con-
densor (Part No.103) to feed a negative pulse to the INV
terminal of the component 1/2 F. On the NON INV ter-
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15v U
v GE2

minal, there is only a slight negative balance so the outpu
inverts to +16V The voltage at point P, also becomes 15V
short circuiting the component GE1 and putting point P.
at the EG LEVEL.

On the other side .of the circuit, the AND GATE (a
passes the ATTACK CLOCK signal to trigger the com
ponent GE2 and hence start the condensor 104 chargin
toward the EG LEVEL.

8.2 DECAY OR SUSTAIN

The voltage at P4 is approximately 70% [= 15/(6.8 -
16)] that at P3, the EG LEVEL. When the 1/2 G outpu
(at point P;) reachs this voitage level, the component 1/2 f
inverts once again to produce alevel of OV at point P,. Tht
component GE1 opens to return the point P4 to its pre
vious state.

This voitage drop changes the output of the ANL
GATE (a) to LOW, but resuilts in a HIGH output from the
combination of the AND and NOR gates (b) & {c). Ir
conjunction with the DECAY CLOCK, this output close:
the component GE3 to bleed the charge from the con
densor (Part No.104) to the SUSTAIN LEVEL.

8.3 RELEASE

When the key is released, the KEYING SIGNAL re
turns to 15V, the level which produces a LOW output fror
the NOR gate (c). The NAD gate (d) combines the KEYINC
SIGNAL with the RELEASE CLOCK to close the com
ponent GE4 and divert the condensor’s remaining charge
from the SUSTAIN LEVEL to the circuit GND.

KEYING

our EG LEV
SIGNAL }

GE1

vt/ 103

ATTACK CLOCK ’,I, '
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® CIRCUIT FUNCTIONS

9. MICROCOMPUTER (SYN-42)

The core of the microcomputer is the component 123,
the central processing unit {CPU), a 8051-series 8-bit micro-
processor. The pins 0007 (AD0—-AD7) output the multi-
plexed data and lower half of the address to the DATA and
ADDRESS BUSes, while the next eight pins {20—~27) out-
put the upper half of the address {(A8—A14). The com-
ponent 120 separates out the lower half of the address
{A0—A7) from the multiplexed data (ADO-AD7}.

9.1 PROGRAM

The SX-210 program is stored in the component 116
(Part No.2764), an 8-kilobyte erasable programmable read-
only memory (EPROM). The CPU follows the instruction
steps contained in this program.

9.2 STORAGE

The computer’s 2 kilobytes of main storage is focated
in the component 112 (Part No0.5517). This battery-pro-
tected ROM {?] acts primarily as the TONE MEMORY, but
also serves as a work area for the CPU.

9.3 DIGITAL-ANALOG CONVERTER

Components 126, 127 {combined in Part No.CD4049},
and 129 (Part No.TL082), together with the ladder network
built up of 10 kOHM and 20 kOHM resistors, form a 10-bit
digital-anialog converter which outputs, on a time-shared
basis, the voltage outputs from the CPU’s output port (pins
10—17). This output is used primarily as the voltage output
of the SAMPLE & HOLD function. It is also fed into the
component {28 (Part No. TLO80) to form an 8bit analog-
digital converter for the PITCH BENDER circuits.

9.4 500 Hz OSCILLATOR

The two inverter gates (118) form a 500 Hz oscillator,
the output of which is connected to one of the CPU’s inter-
rupt terminals {pin 33) to flash all the LEDs on the SX-210
panel,

9.5 480 kHz OSCILLATOR

The other oscillator in the component | 18.provides the
components 14 and 15 (both Part No.8253(2M)) with the
master clock signal for the envelope generators.

9.6 MASTER OSCILLATOR

The circuit containing the transistors Q1 and Q3
generates the master frequency (approximately 4 MHz) for
building sounds. .
9.7 DCO PULSE GENERATOR

Together, the components |1, 12 and 13 {Part Nos.82563
(2M)/(4M}) generate the DCO PULSE from data supplied
by the CPU. The pulse outputs (DCO-DC7)} are then fed
iSn\ﬁ?\l ‘{ge SAWTOOTH GENERATOR on circuit board

9.8 SHIFT CIRCUITS

The components 17 and 18 (both Part No.ULN2003AV)
shift the input voltages—EG PULSE and KEYING
SIGNAL, respectively—from O vs, +5V to Ovs. +15V.

9.9 PULSE INPUT PORTS

The components 110 and 14 (both Part No.LS367) are
input ports for the pulses returning from the KEYBOARD,
PANEL, and INCREMENTER.

9.10 KEY SCAN

The component 117 (Part No.LS138) generates the
SCANNING PULSEs sent to the keyboard. Pulses returning
from the keyboard signal the program to generate a sound.
9.11 DELAY CIRCUIT

The eight elements of the components 121 and 122
(Part Nos. CD4001 and CD4011, respectively) form a
monostable vibrator which momentarily blocks the output
and thus eliminates shock noise when changing tones.

9.12 CASSETTE INTERFACE

The component 125 (Part No.TL211) is an amplifier
which converts data from the cassette player into the digital
form.,

9.13 CASSETTE INTERFACE

The transistors Q2 and Q4 (Part Nos. A664 and C536)
cut in the battery to protect the contents of the TONE
MEMORY when the power supply is turned off.

10. PROGRAM

10.1 SOUND GENERATION
The first stage of the program is a KEY SCAN. The
component 117 {Part No.LS138) sends out eight consecu-
tive pulses to each group of eight keys in order from the
lower end of the keyboard through the circuits marked
KS0-KS7.
Note: KS7 is attached to only five keys so the component
sends oniy five pulses.

If none of the keys are depressed, none of these puises
return to the components {10 and 114 (both Part No.
LS367). The microprocessor repeats the scan until receives
such a pulse.

When, however, a key is pressed, the returning pulse
signals the processor to compute, from the pulse timing,
which key has been pressed. The relevant frequency data
for that key then goes to an open channel selected from the
8 provided by the components |1, 12 and |13 (Part No.8253).
It is the channel which outputs the actual frequency. At the
same time, the computer directs the component 18 (Part
No.ULN2003AV) to start issuing the KEYING SIGNAL for
tge changel so that the circuit board SYN-43 can generate
the sound.

10.2 REGENERATING THE SAMPLE & HOLD DATA

The SAMPLE & HOLD circuit forms the interface be-
tween the digital circuits of the microcomputer and the
analog circuits generating the sound output. The program
sets the 31 condensors in the SAVE & HOLD circuit by
inputing the data stored in digital form in the EPROM 126
{Part No.2764) and outputing it sequentially, on a time-
shared basis, through the digital-analog converter made up
of the components 126 and 127 (combined into Part No.
CD4049). However, with the passage of time, the charge on
the condensors fades. Therefore, the computer must repeat
this process at regular intervals to regenerate the data.

Note that this data differs for each tone. When the
tone is changed, the computer completely replaces all data
in the SAMPLE & HOLD condensors.

10.3 INCREMENT

The INCREMENT knob on the panel, as is readily
evident from the SYN-45 circuit diagram, is connected to
only two switches. The position of this knob determines
the relative timing with which these two switches turn on.
The component 14 then outputs this parameter to the
computer.

If the increment knob is off the mid-position, this
parameter is non-zero so the computer adjusts the output
to the synthesizer. The change in parameter then produces
a change in tone.

104 PITCH BENDER

The PITCH BENDER is connected to a self-restoring
rotating rheostat. The analog-digital converter—made up
of the component 128 (Part No.TLO80), the ladder network
of 10- and 20-kOHM resistors, and components 126 and 127
{combined into Part No.CD049)-—changes the electrical
analogue of the rheostat position to a digital input for the
computer. This converter is programmed for sequential
comparisons. The computer, once it has this information,
calculates the proper frequency to be added to the wave-
forms of each channel.
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10.5 PANEL SCAN

The PANEL SCAN is essentially the same as the KEY-
BOARD SCAN and immediately follows it. The only dif-
ference is that only one switch can be pressed at a time.
When one of the panel switches is pressed, the computer
immediately alters the corresponding section of the pro-
%ram flow. Otherwise, it simply proceeds with the current

Oow.

10.6 TAPE INTERFACE

The hardware component of the tape interface consists
of only the circuitry centered on component {25, The bulk
of the formatting is handled by the computer program.

BANK BANK BANK BANK
war  TONEDATA g TONEDATA .cv TONEDATA -p- TONEDATA

FILE START | T—— ¢
YR
R—— -t /) o 77 o 7/ f — 77 CnECK
10sec. 1one at 2480 Hr ! GAP (2400Hz} [/ GAP (2400H2) GAP {2400H2) GAP (240002} SusM

Kev ward (2 bytes) CHECK CHECK CHECK € byesd
SUM (1 byte) SUM (1 byte) SUM (1 bvesd

The data transfer itself only takes about 20 seconds.

11. INTERRUPTS -

The SX-210 uses three different types of interrupts.
In order of decreasing precedence, they are:

11.1 LED INTERRUPT

All LEDs on the panel flash at the frequency of 500 Hz
provided by the oscillator in component 118. This interrupt
keeps the LED from flickering.

11.2 PORTAMENTO/GLISSANDO INTERRUPT

This interrupt occurs only for PORTAMENTO/GLIS-
SANDO notes. This interrupt uses the CPU’s internal timer
so it can occur at frequencies of up to 5 kHz.

11.3 LOW FREQUENCY OSCILLATOR (LFO)
INTERRUPT

The low frequency oscillator function is handled
entirely with interrupts. The only physical correlate is the
output terminal to the SAMPLE & HOLD circuit.

This interrupt, too, uses the CPU’s internal timer, but
the frequency is controlled by the LFO SPEED setting.
The maximum frequency is 300 Hz.

Processing affected includes DELAY, VIBRATO,
PITCH BENDER, VCF MODULATION, VCA MODULA-
TION and EG TRIGGER. There are two LFO outputs:
VCF MODULATION and VCA MODULATION (S/H).



B ADJUSTMENTS

ADJUSTMENTS

Adjustment

Voice ldentifier

Procedure

1. Panel check

Holding down the lowest C-major chord (C6-E5-G5), switch on
the power,

2. Hold the chord for 1 or 2 seconds and then release.

BB{}UQB 3. All LEDs should start flashing.

Flashing 4. Press each switch on the panel.

;X()*(W;X( 5. The corresponding LED should stop flashing.

6. If the MEMORY PROTECT switch on the rear panel is in the
PROTECT position, the LED in the MEMORY WRITE switch

.7_7 will keep flashing even when it is pressed.

I" Flashing 7. When the LEDs for all the switches are out, the diagnostic

L routine will automatically proceed to STEP 2: PITCH BEND.

IL [] 8. To bypass any or all of the panel check, press the C6 key once.
~ Use the same key to signal the end of steps 2-4.

2. PITCH BEND 14 75? 1. Turn the PITCH BEND adjuster (#1) on the SYN-42 circuit

adjustment board until the last three digits of the VOICE IDENTIFIER dis-
757 play read either 7E1 or 7E2.
/ 2. Rotate the PITCH BEND lever all the way in both directions.
The VOICE IDENTIFIER display should read 000 at the
counterclockwise extremity and FF3 at the other.
N ru
1L g 3. Press the C6 key once to proceed to the next step.
{The same applies to steps 3 & 4.)

N C Eg

iy 1t

3. MASTER 0OSC 1. Set the MASTER TUNE control in mid-position.
adjustment 0 7 )

UL”J‘UU 2. Turn the MASTER FINE TUNE adjuster {#2) on the SYN-42
circuit board until the VOICE IDENTIFIER display reads in
the range 440.81-440.88.

{ l 1 0l - - . ,

[N N Note: This is the only step requiring a turning screwdriver.

4, TEMPERATURE N} 1. Turn the TEMPERATURE COEFFICIENT adjuster (#2) on the
CdQEFF'CIENT 5 -HL".J SYN-43 circuit board until the voltage at check pin #2 is 4.50V.
adjustment

J Note: Use a digital voltmeter to measure the voltage.
5. KCV OFFSET -1l ACT 1. Turn the KCV OFFSET adjuster (#4) on the SYN-43 circuit
adjustment H L 3, board until the waveform at check pin #1 is centered on the OV
line.
Note: Use the oscilloscope’s maximum voltage range.
2. Simultaneously press C6 and F#5 once to proceed to the next

step.

Note: The diagnostic routine will replace the contents of the
32 tone memory locations with ROM test data so SAVE the
current data, if required, on tape before proceeding to the next
step.
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Adjustment

Voice ldentifier

Procedure

6. VCF OFFSET
RESONANCE
adjustment

‘m.

RESUIN é’
8

Note: Set the parameters to the follow values:

VCF CUTOFF 50

RESONANCE a8

MOD (KCV, LFO,EG} 0

KEY all offand C1 (CH.1) only

After setting the tone memory switches to A-1, examine the
SYN-43 check pin #8 trace on an .oscijloscope set to its maxi-
murm range.

Turn the VCF OFFSET (CH.1) adjuster (#7) until the wave-
form (or trace) is centered on the OV line.

After turning the VCF RESONANCE LEVEL (CH.1) adjuster
{(#23) counterclockwise to start the signal, turn it clockwise to
the exact level at which the signal stops.

Repeat the abowe procedure for the A-2 through A-8 tone
control settings (connecting the oscilloscope to check pins
#9 — #15 and using the corresponding of adjusters) to adjust all
eight channels.

M

NMCF CUTOFF
i/(CH 1) adjustment

3

Note: Set the parameters to the follow values:

VCF CUTOFF 50
RESONANCE ' 99
MOD (KCV, LFO,EG) O

After setting the tone memory switches to A-1 and the SUB
OSC switch to ON, write into A-1.

With the oscilloscope attached to check pin #8 on the SYN-43
circuit board, tum the VCF CUTOFF (CH. 1) adjuster (#15) on
the SYN-43 circuit board until the amplitude is at its maximum.

Set. the tone memory switches to B-1 and make sure that the
pitch is still approximately the same when heard through the
monitor amplifier.

[

J CF CUTOFF
(CH2—-CH8)

FUTAC 1

Luilr |
11T

CUTOF

Connect the SIGNAL OUT terminal to the monitor amplifier.
(Or, alternatively, use a headphone.)

Change the tone memory switches to B-2 to compare channels
1 and 2. Turn the VCF CUTOFF (CH.2) adjuster (#16} on the
SYN-43 circuit board until the pitches agree.

Repeat this process for channels 3 through 8, changing the
tone memory number and turning the appropriate VCF CUT-
OFF adjuster (#17 — #22).

9 KCV LEVEL
adjustment

KRCV-55

Note: Set the parameters to the follow values:

C-1 Signal generators all OFF
VCF CUTOFF 50
RESONANCE g9

LFO EG 0
Oscilloscope range 200 usec/div

Set the tone memory switches to B-1 and observe the waveform
at check pin #4 on the SYN-43 circuit board.

Adjust the oscilloscope until one wavelength occupies eight (8)
divisions on the horizontal scale.

Change the tone memory switches to C-1 and turn the KCV
LEVEL adjuster (#3) on the SYN-43 circuit board until one
wavelength occupies one (1) division on the horizontat scale.

Note: It is also possible to tune by ear until C-1 is three octaves
higher than B-1. However, in this case, it is necessary to
check the intervals by striking each key in order from
the iower end of the keyboard.
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Adjustment Voice ldentifier yz(r Procedure
10. ANTILOG AMP ol ClHC After setting the tone memory switches to C-2 and connecting
adjustment / L w,J the SYN-43 check pin #4 output to the oscilloscope, turn the

ANTILOG OFFSET adjuster (#1) until the duty is 50%.
Note: Use the 200 usec/div range of the oscilloscope.

.

VCA OFFSET
adjustment

With the same connections, change memory switches to C-3.

Turn the VCA OFFSET adjuster (#5) until the level is at its
minimum,

12

NOISE LEVEL
adjustment

Attach a millivoltmeter to check pin #7 and turn the NOISE
LEVEL adjuster (#6) on the SYN-43 circuit board until the
level is -10 dBm.

Note: Use a millivoltmeter.
The RMS reading should be approximately 1.8 volts.

13.

ENSEMBLE DEPTH
adjustment

Connect the oscilloscope to check pin #4 on the SYN-44 circuit
board and turn the ENSEMBLE DEPTH adjuster (#1) until the
waveform measures approximately 2.5V peak-to-peak.

14.

Signal-to-noise ratio
check

MAX  co
BARSIC cs)

With the panel VOLUME at the maximum (10}, set the output
level selector switch (located on the rear panel) to the +4 dBm
position, and attach the millivoltmeter to the SIGNAL OUT
(LEFT) socket.

Shift the tone memory switches between C-4 and C-5.
The signal-to-noise ratio should be at least 70 dB.
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B PARTS LIST

235740 SYN-42 (1)
235741 SYN-43 (1)
235742 SYN-45 (1)
235743 SYN-46 (1)
235744 FH-07 (1) JAPAN
235745 FH-07 (2) CEE, SAA
235746 FH-07 (3) OTHERS
235747 FH-07 (4) USA
235748 FH-07 (B) CSA
235753 FH-07 (6) NE
235749 SYN-44,47,PS-33, JA-06 (1} JAPAN
235750 SYN-44,47,PS-33,JA-06 (2} USA
235751 SYN-44,47,PS-33,JA-06 (3) CEE, SAA,NE
235752 SYN-44,47,PS-33, JA-06 (4) CSA
708028 BATTERY GB50-3
800084 POWER TRANS  TSE-218D
POWER TRANS  TSE-218U
POWER TRANS  TSE-218l
POWER TRANS  TSE-218E -
710368 VOLUME GM70E 50KB
713616 POWER SWITCH WK2A44
787302 KNOB RVT-4
787422 KNOB SVT-4 (YELLOW)
800079 KNOB RVT-10
787329 - SENSOR LEVER
787376 CODE WINDER
789322 SHIELDEDCODE 2.5M
800078 SW.GUARD
800080 VOICE PLATE
800081 NUMBER COVER
800073 C-SCALE KEYBOARD ESK-7013
C KEY
D KEY
E KEY
F KEY
G KEY
A KEY
B KEY
TOP-C KEY
#KEY
800094 DATA CASSETTE TAPE
900215 SIDE BOARD (RIGHT)
900220 SIDE BOARD (LEFT)

54 —

SYN-42

706025
706029
706039
706069
706080
06085
706102
706123
706544
706917
706929
706939
706986
706996
710412
800044
800046
800047
800048
800049
800050
800053
900841
706301

SYN-43

706025
706032
706042
706051
706069
706077
706102
706123
706141
706301
706502
706511
706937
800051
800056
800057
800140

IC

ic

iIC

ic

iC

iC
TRANSISTOR
TRANSISTOR
Z.DIODE
iC

IC

iC

IC

IC

0SC COIL
RESISTOR
iC

iC

IC

ic

IC

X-TAL

iC 2P25A
DICDE

IC

IC

IC

ic

IC

ic
TRANSISTOR
TRANSISTOR
TRANSISTOR
DIODE

Z. DIODE
FET

IC

IC

IC

Z. DIODE

IC

C-MOS 4001 BP
C-MOS 4069

CD 4011

TL 082CP
C-MOS 40498
TL 080
2SAB64R
25C536G
WZ-052
SN74LS367N
SN74LS373N
SN74L5138
8253C-5
MB74L5374
26MH

RM 8-332J
P8031
MSM5128-15RS
TC40H032P
ULN2003A
TL311P
HC18/U12.000MHZ
MBM2764-25
152473

C-MOS 4001 BP
C-MOS 40818
C-M0S 4013B
C-MOS 40508
TLOB2CP
NJM-4558DD
2SAB64R
28C536G
25A798
182473
WZ-100
25K44D
BA6110

'CD4066 BE

SSMT2044
WZ-081
CD4051 BE



SYN-45

706529
706530
706939
706994
706996
800031
800032
800033
800034
800035
800036

800044 -

800049
900080
900095
900100
900105
706301

SYN-46

706529
706530
800032
800035
900090
900095
900100
900105
706301

LED

LED

IC

IC

Ic

IC
TRANSISTOR
LED DISPLAY
LED DISPLAY
TACT SW
PULSE SW
RESISTER

iC

PUSH BUTTON
PUSH BUTTON
PUSH BUTTON
PUSH BUTTON
DIODE

LED

LED
TRANSISTOR
TACT SW
PUSH BUTTON
PUSH BUTTON
PUSH BUTTON
PUSH BUTTON
DIODE

SLR-34UR
SLR-34GG
SN741.5138
MB74LS175
MB741.58374
MB54563P
25C1652Q
TLR-370
LB-402-AK
KHC10011
SGFVO1T
RM 8-332J
ULN2003A
BLACK
RED

GRAY
WHITE
182473

SLR-34UR
SLR-34GG
25C1652Q
KHC10011
BLACK
RED
GRAY
WHITE
152473

FH-07

8000568 SC COIL

SYN-44, 47 PS-33 JA-06

706071
706077
706080
706101
706102
706319
706502
706507
706544
706906
707019
- 713327
713656
784104
784105
800060
800061
800062
800063
800064
800065
706301

— RR

iC

IC

IC
TRANSISTOR
TRANSISTOR
DIODE
Z.DIODE

Z. DICDE

Z. DIODE

ic

iIC

LEVER SW
LEVER SW
PHONE JACK
SHORT JACK
INCREMENT VR.
SLIDE VOL
iC

IC
TRANSISTOR
TRANSISTOR
DIODE

SC-02-100

MN3009
NJM-4558DD
C-MOS 4049
2S8CB36F .
2SA564R
RB-152
WZzZ-180
WZ-120
WZ-052
C-MOS 405638
NJM-4556D
SLR02337
SLR0O22
EJUBG3
EJUBCS
EVH-5XAK15B54
EVB-VBPS10B14
NEB71

TLAN
25B3841Q
28D1266Q
182473



e

91 1 ‘GND cP1
,, £ |RGND +15V
123 1 1a| 126 v DIA | o 258 458 | ©
P10 127 +15 ¥ 2
A%y e mzé/—/‘—“ (:11)42049 > ég i g I ono Feng
. mai/l- /6 1 |&s il B ! CAF
3 X-TALY P14 i/—-g' DAC 1 o
pisf Po |V
ol LY B -
18 P17}8 311 : 3 | =F A
- X-TAL2 78 - . } b4
58 P27]28 +5am
3 27
P26
26 a14 3l 1o 58
_9 P25 13 3 y2 3.3k
RST p2al28 21& ::32 2: L5138 14 o ” :gs’,%,, ” 474
" > i 4
P2 33 A0 A ¢/ 15 D7 119117~ 1 (2‘ A12 ‘——V-Ec-n
8031 pppfl AL —>%0  pe[tiane] 6 2123)A11 16
P f”‘ Tos D5| (17115 P4 IEPATTNT ENCRE) 15 5.2v
a0 +58 pal(i6N4 § 2224) Aglag 22] M2 ha
AD713 a7 osfusnsl =8 [2a5) aslag 23 512815 |5 1.2
ADB 120 ' 9 As] D2](13)11 3 3 113)_A7jA7 1 1
D514 s373 [1B_as] O 210 & & [[21a)_nslas 2 g‘;M 10~ 2.2k
AD4 7] s A4] Do[(11)9 |BE 3(8) Aslas 3 /e
2K AD3 17]apDRESS]E A3 _ 4(6) aAqla4 4 INHIBIT
31| aD2 alLaTcH [s a2k . l122) 20 CE 5(7) A3]A3 s =hg
EA AD118] 19 Al ” 6(8) A2]a2 6] g_z_ 20 (:’?:001
g ADO 3 2 A0 (20118 79) atlar 7 .
i > . - 1 A A RI""“
3 T ,1,1,10 2;1:;{ < 8(10) A0jaC 8 L.o1
(RXD) P30} 07 ~ A I
ALE ’L12 14) hH12
(Tx0) P31 L7, C 2764 only c DATA BUS
WNTO) P32)i2 & 3 3 , P
Sgryymetry 13 93' T
(INTI) P33E= , 16.6 N ADRESS BUS
1TO) P34 9
20 (1) sk 15 $10 g1l A $12 $13 P14 pro1sl 4, |3 A
(W) P38 o Lt 20 8 J21 (% dar i dd I 121 {21 ¢;;1; Ls138 |2 A3 p
' A Pi12.1 1 A2 N of =lev] ¢
— 17 ,
(RD) P37 *» AD 19 h 12 I3 8 14' Is 13121 ‘/: +5BD oot
M 8253 (2M) 8253 (am) 253 (2M) | 8253 (2m)
07 1 8253 (2Mm) pran '—"—(4 LANIEN o vy e o~ =
0] 29 D6 2 15V +SBD:|ooooc38
ALE PSEN ps 3 J:"s ﬁa;g 14] 7 117l a 18] 3
D4 4 20 "
8 118 so0m: D3 5| DCO DCO DCo EG EG 1714 Is il
2 13 _ 16.24 LS374
12 D2 6 . 1,10
v 470kE 102 o1 7
_._____3|__._| 3 " ’,7—-;29155155192
23jwr = 9]3‘-’~§ g
22|RD ] I b i B B +58
3.3k
3 1
B IR IR I R4 P I Fta‘gég ‘g(%é 2 1] 6] o] 3l2]1 1] 6l s]a}al 2]
EAEEEIEEEEE EEE R ; o e
I 6V oy yLN2003AV g 8 4 ULN2003AV -—rn
i Ao a ne ¢ oc




1LV 18 P17§-// 5'11 4.14L { : 6.8k bl 55 A
X-TAL2 19 519 ﬁ; 1k CD4011 c
Yy =
+58 r27]28 +5B 10k 1% 2P MST 1/4 "
’ x9 12
+ 27 AG 122
G N e ‘58 13
p c h9 i3 - 3.3k
you——FsT pii 25 A12} | |AB 2L Ls1ag [ > %2 (28)(27) y
16/V NRIYR > 1 4](26) (1 24
paoft Al A s 00 b7 e —282 ] a1z 17 .
8031 ppp2l s F>#0  opefuene]| 8 2123)A11 16 2
P21 psiuziis < Do2vatolatois) 15
" oy 8.6
paofii—& i"‘ 85408 paf(18)14 § 22(24) AolAg 22 :‘22&15 14 N
po7|32407 . AD713 2L, a7 o3fusna 29 23025 Aslas 23 5 13 —
+58 3AD AD6_8| 9 as] D2l03M} &g [ 13 _Aarjar 1 1 4
PO AD aosid 20 [is as| otfuzno] &R [Z@ aslas 2| % o cp001
POS| LS373 2] 55 - RAM
" poaf35.4D4 AD4 7 6 a4l D0o[i1n9 |DE 3(5)_Asjas 3 ) ‘o
2.2¢  ppaf8AD AD3 17]ADDRESS|18_A3 _ 416) Aajas 4 b1o  INH
AD2 4JLATCH |s A2 J1122) 20| CE 5(7) A3JA3 5 =hs
Mea pog2LA02 {PSEN> TRTIR CE CD4001
po1j38.AD1 AD118 19 Al 8)_a2la2 sl - D4
% 39 ADO) ADO_3 2_AD (20118 79) A1jA1 7
pond POO N > wi2d
0 g1y 8(10) A0jA0 8 R/W 1
8° chF? 1" 1,10 |2737 ix 101
(RxD) P30l = ALE - Tiz0a ARE A i
(TxD) P31 2 P, 2764 only / DATA BUS
el S
(INTO) P32}! Cﬂ.'z 1 1 P ¢
(INT1) P33 16.6 N ADRESS BUS
ol TOVPIALC 2 0 pit 4 | g2 $13 w14 wioasf 1 I3 ar
Ves (TN P3SES X 8t 1% Ja [l T 121 121 ¢1114l 15138 12 a3 p
iR {WR) P36 A1 20 - $12 13| 1 A2 <
(RO) P37 T 2019 8 {4Mm) 8253 (2M) 8253 (2M) 312 A
8253 (2m) 253 (4M 3
p7 1 B2%3tMm ALER) AN [ e—
0 2 D6 2 5V +SBOOococoo
58 1
ALE PSEN gf 2 Jr fs of14] 7 [17| af1g] 3
! 20 11
D3 5 DCO DCO DCo EG EG 714 { Is 1) :
. 1624 | LS374 ;L_
D2 6 : 1,10
D1 7 .
D0 8 12 ' ’;129156165192
23|WR 8 G @ :5‘ 2 @ |
22]RD ] v b 2 2 +58
121171 13 Kig 10[13]17 9 01 13] 17 N
450 KHe K E N 10113 <[olz| l2gelgl |2 7165} al3]2]1 7]16]5]4i3f2]1
? ry 15V ULN2003AV ? 8 o ULN2003AV Y
& 39 s a8 oc oc
56P & ar 3 Q3 RIEREEEER B 101112;!314\516 33k x 8 10[1i[12[13}14]15[16
Ol 0]l o]l o of of of @ ) < =@ -~ -4 2 e I I 2 2
A564 ey~ - ol ¢
TG Jose e HEEEEEEE 2o SlElSIaLE 3 sldlelelalelal ol &
> 56P ‘=8 ol o]efwlo]~ i
1 I P I 818181818/8/8(8 ! 2|
L«
TSGP $ 18k ::68k 247092 alals 8 8 1818 v
.__.a,__l | A 104 T SYN-43 'SYN-43 SYN43
+ 10u 2680k l






