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preaam memory results from an instructionset consisting of 44% one-byte, 41% two-byte, and 15% three-byte instruc-

i

Nith a 12 MHz crystal, 58% of the instructions execute in 1us, 40% in 2us and multiply and divide require only

4w+ Among the many instructions added to the standard B048 instruction -set are multiply, divide, subtract and

Corfare
w
TREOUENCY RST/VPD 2
REFERENCE | : COUNTERS vsg'lcc g
r+'-'£"“— —————————— }—*——_““‘l "TALL_..’ T ey & 1 vee
z = o JRSp— i D ﬂ-.o i D 2 Po. o ADD
ey, n e -—
128 BYTES TWO 16-8IT st z 3 PO.1  AD1
H v [ioyerneg DATAMEMORY | |TIMER/EVENT I 1= Do’ ok dhod 4 PO.2  AD2
g woA1 8 UM COUNTERS I XTAL 2 sy bol /1 5 P0.3  AD3
! o | == | @ pS PO.4  AD4
[ Poon Lt it | EANOD— soor 2 0= 5 : 3bro6 Abg
i ¢ SEN-=— a751 :,.. < g DpP0.7  AD7?
1 I! : II | ALE/PROG=— — 0. 3pEEA/vDD
1 b — ALE/PROG
| postel SFSEN :
' ” oo Mt | e [ = SRl
] INTER- mm" 1o EULL DUPLEX UART | [Axo—= " ww e Y e g FP2.6  A13
I SYNCHRAONQUS SHIFTER Txtw— [ e oo | —= | D [P2.6 A12
N et o nes IR rout™ o B PPz Al
———md PO S J | « & - 10
s |9<d] vl e < P22 A9
WItARUPTS CONTROL PARALLEL POR T | o] e || 8 P2.} A
‘ ROL TS SERIAL SERIAL Loy [isod e | o]0 P2.0
ADDRESS/DATABUS IN  OQUT ° < -
AND 1/O PINS
8 Fiwr, 1. Figure 2. Figure 3.
lock Diagram Logic Symbot Pin Configuration
—47 -



|
|
|
i

D,O——W_Zl:?ﬁc +5V)
D o2 23 WR -

D,0—]3 2——oRD
0,0—a 21f——oC5
0,0—s 20f -0 A,
b,0-——ig 19 —oA,
b,o—7 18F——0CLK2
b ,o——1{8 17}—o0uT 2
CLK go———19 16——0GATE 2
ouT po—ryil 15——oCLK 1
GATE 0o—{11 14 ——©0GATE 1
GNDo—12 13——auT
O, ~ D, : Dats Bus {8 bit} \ER: Write Command or Daté
CLK N : Counter Clock Inputs €5 ! Chip Select
GATE N ; Counter Gate Inputs Ao ~A; : Counter Select.
QUT N : Counter Quiput '
RD : Read Counter

[PD8253C-5
PROGRAMABLE INTERVAL TIMER

Ay VDD
Age AL
A,r]s A,
Ads. AW
A,ds . 08
Age Ay
Az E—é—
Ase o,
/0,9 1o,
io,0010 o,
70,4 1O 5
anod Nos
- TCB317AP:
{2048 x 8)

CMOS STATIC RAM .

(or MSM 5128-15RS
or MB 8417A.15

)

vee 40 48 40 30 30 30 CLOCK

N RE LR RIREE

{24518 =]t e

CLEAR 1018 1D 20 23 7Q GND ©. 8

SN74L8175

QUAD D-TYPE FLIF-FLOPS "

(8K x 8) UV ERASABLE PROM

1€ 2C 3¢ 4C. BC .
16 1151 [14f |13 112l 1] _j100 ) 9]

- [¥] For total compatibility and
upgrafiabili:y from the 2732A and
ROMs provide a trace 10 pin 26.

2764

INPUT <4

(lml — [

m‘.‘.;;E
IN, s E
IN, ~» [5]
N, - [7]

IN, _.E
' VS,E

™, s >
, be
INy — E—D [K_

s

) 0, )
] o,
E -0,

1::';'].-.0.”

—-D[“d 14} —0,

-—D [h— 18] 0, |
_&I{‘« 18] —0, -
“V‘]«q 17 —+04

¢ 7C. COM

1 2 3
- 1B. 28

I

4 5 G 7118 )

.- 4B-. EB B. 78
ULN2003A =

- DARLINGTON TRANSISTOR ARRAYS

C T SN74LS 367
. HEX BUS DRIVERS

o E GND....

MB45E3P

8-UNIT 500mA SOURCE TYPE
DARLINGTON TRANSISTOR ARRAY

~ 3TO B-LINE DECODERS/MULTIPLEXERS

~_ DATA OUTPUTS
Yl YI Y! Y] Yl Yl Y1
EH'REIRIEBERE

LTI

l

1112713045
A 8 CGZAGZBG1
SELECT ENABLE CUTPUT

1
HiEE
Gl v,

SN74L5 138

ND

. bCTAL D-TYPE LATCHES

ENABLE
Vee sa 8o 70 70 84 &0 S50 5Q VCe 80 80 7D 70 60 6D 5D 50 CLOCK
2041911 sl 1sphallihzidn 19 170 1sl 15| 14 [a3 J12Ed 1
CHEY (EY ASHED) (B

1 afl4r-s{1sfl7118{12lro T 2pnafarisisfrrq18flao

©QuTP kT (o) ouTel 10 20 30 4 D
CONTROL . - CONTROL S
. SN74LS 373 ! SN74LS 374

' OCTAL D-TYPE FLIP-FLOPS

e
Rect, Cap 1 {1 T8} Roct. Cap 2
Hect. In 1 {,7_ Rect.In 2
sccauni 3] . {14 scceninz
ano [4] 3 vee
P OUTPUT inv. In 1 [E 112} v, tn 2
HHR,1[E RuR,Z
Quiput 1 E Output 2
THD Trim 1 {8] (9] THO Trim 2

NES71N
COMPANDOR

BUFFER

J

i

it
Iy

L) [ 3] L () Lef L2F Lel Qe
g 5 2 5 & 5 5 5 8
> & = ¢ 7 B & E
z £ @ = 8 = =
z 5 = = o [=]
5 = 2 g S & =
z z I~ = w =
S 5 &
8 2
BAG110 V.C.A.
INDEX 16 15 i4 13 12 11 10 9
6 0o o 0 0 6 O ©@
A2 _J
B é,’ (0§
(T
¢ © © 6 ¢ 0 0 ©
PIN T 2 3 45 6 7 &

Al BY C! p1 g1 F1-GI A2 B2 €2 D2 E2 F2 Q2

151313214161012351‘19
i . é
: COM1 COoMZ

LB-402

CP1

cpP2

O—)

256 Stage
INCS BBD
# A . 5
VGG GND - Vpp
MN3009

256-STAGE BBD
some [ /.
Q CONTROL E ? 18
out [ 3 14
caA E 4 13
cag E 5 12
c3A I: 6 n
cis l: 7 10
’GND_E 8 8

:

7 )J0UT

8}jouT2

:] w

j SI1G IN—

[ c1a

] Frea conran
] s

j c2A

j c8
i

SSM 2044

4 POLE VOLTAGE CONTROLLED FILTER

R

PIN 18

40w
-0
tHe-ourx
440 x
[ ot o an o
t+4-—oeo

He-ce =

-_n—oz-.'S'

g

tHeoso

5z

[ L e r
t+H4Cn~
4oz 0

a0—4i4vom

TLR-370



ERRATA $X-210 Service Manua

Page Error Correction
VOLUME o ﬂv;;r.;.ms
HEADFHONE . . FTE'WEONE
JACK S IACK
HEAD & HEAD 3 J e
P out e 3 out
7 ™ 4 e evec S 4 e ceved
32 ks~ - S
[ k _ R
R ¥ 0N 3
.3 \,’7 3 '
] RN . ] - ’L -J-” . . -
RIGHT ' . : 'ﬁ'ﬁp‘r‘
out out
——v e
out ouT
Additional illustrations - .
- CP3 . e
Page 13 ﬂg? . Page 21_ gcps
— Notes — : B : — Notes — . i -
22 1. Unless otherwise specified, all transistors {Q17-24) are Part | 1. Unless otherwise specified, all transistors {Q17-24) are Part
No. 28A780. S No. 28A798. = .
A B U
111 {/ P — . ]
S 7 1 Fa o ;
g P -
7 7 I
A et 22 W
.29 < \D [—-z | I——.,
. I——ll I'—::
[+ | ¢ [ |1
LR 1 B
- (i T
NL/ 4
1] vé
¥5 ¥5
32 ya yd
¥3 ¥3
] 13 I q ¥ n
% 2 ( s 2 e
. n \‘—/ 21
_— o
=0 x0
=1 x1
L -

M 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 00—07 (ADQ-AD7) output the muiti-
plexed data and lower half of the address to the DATA and

— ADDRESS-BUSes—while the-next ei%ht 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
{AQ—A7} from the multiplexed data {ADO—-AD7).
9.1 PROGRAM

The $X-210 program is stored in the component (16
{Part No.2764}, an 8kilobyte 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 located
in the component 112 (Part No.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.TLOB2), together with the ladder network
built up of 10 kOHM and 20 kOHM resistors, form a 10-bit
digital-analog 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 128 {Part No.TLOBO) to form an B-bit analog-
digital converter for the PITCH BENDER circuits. = -
9.4 500 Hz OSCILLATOR o '

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 $X-210
panel’ : o . .. A . S
8.5 480 kHz OSCILLATOR

~ The other oscillator in the component 118 provides the
components 14 and 156 {both Part No.8253(2M}) with the
master clock signal for the envelope generators, ' '
9.6 MASTER OSCILLATOR . . i,
The circuit containing the transistors: Q1 and Q3
generates the master frequency {spproximately 4 MHz) for
building sounds. .

9.7 DCO PULSE GENERATOR

Together, the components 11, 12 and 13.'(Part Nos.8253

{2M)/{4M)) generate the DCO PULSE from data supplied
by the CPU. The pulse outputs (DCO-DC7) are then fed
into the SAWTOOTH GENERATOR on circuit board
SYN-43, ) ‘

9.8 SHIFT CIRCUITS L
The components 17 and I8 {both Part No.ULN2003AV)

shift the input voltages—EG PULSE and KEYING

SIGNAL, respectively—from O vs, +5V t0 0 vs..+1 bV,

9.9 PULSE INPUT PORTS . ;

The components 110 and 114 (both Part No,LS367) are
input ports for the pulses returning from the KEYBOARD,
PANEL, and INCREMENTER. . B

9.10 KEY SCAN::... =« S

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,

8.11 DELAY CIRCUIT .
The eight elements of the components 121 and 122
(Part Nos. CD4001 and CDA4011, respectively) form a

monostable vikrator which momentarily blocks the output
and thus efiminates shock noise when changing tones,

9.12 CASSETTE INTERFACE
The component 125 {Part No.TL211} is an amplifier
\;vhich converts data from the cassette player into the digital
orm,

9.13 CASSETTE INTERFACE

The transistors Q2 and Q4 (Part Nos. A564 and 536)
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: K57 is attached to only five keys so the component
sends only five pulses.

If none of the keys are depressed, noné of these pulses
return to the components 110 and 114 {both Part No.
LS367). The microprocessor repeats the scan until receives
such a puise. : -

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 11, 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
the channel so that the circuit board SYN-43 can. generate
the sound. _ B _

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 114 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. ' L

10.4 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.TL0O80), 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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105 PANEL SCAN '

The PANEL SCAN is essentially the same as the KEY-.. - e

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-

?Iram._ﬂow._ Otherwise, it simply proceeds with the current

' 10.6 TAPE INTERFACE ‘

-The hardware component of the tape interface consists

of only the circuitry centered on component 125, The buik

m CIRCUIT FUNCTIONS

1. SAMPLE & HOLD

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

Components 111—114 {Part No,CD4051BE) are multi-
plexers which distribute the SYN-42 digital-analog con-
verter time sharing data.

The transistors Q; and Q; form an antilog circuit
which-converts-a-linear-input-into-a-logarithmic output. The

of the formatting is handled by the.computer program,

e [ FT3 BANK BANK
& TOme DATA g TONE DAYA rg-- TONE DATA .pnu TONE DATA
, ———— e ———

j TN E

— L — =T
S e ied Cak patcmy: [ GAPIIOOMN GAF (}400HH GAP LMOOMSY g0
PP R Cmick CHECK CHECK € e

AL (T s B (1 by1sh " SUM L tytn)
" The data transfer itself only takes about 20 seconds,

11. INTERRUPTS

The SX-210 Uses three different types of interrupts,
fn order of decreasing precedence, they are:

111 LED INTERRUPT

All LEDs on the panel flash at the fréquency of BO0O Hz . .

provided by the oscillator in component 118, This interrupt
keeps the LED from fiickering. . -7 -

11.2 PORTAMENTO/GLISSANDO JNTERRUPT

This interrupt’ occurs only for PORTAMENTO/GLIS-
SA_NDO notes. This interrupt uses the CPU's internal timer
s0 it can occur at frequencies of up to 5 kHz.

11.3 LOW FREQUENCY OSCILLATOR (LFO):
INTERRUPT . - :

[ The low frequency” oscillator fiinction is handled .7 et
entirely with interrupts. The only physical correlate is the  ©.

-Output terminal 10 the SAMPLE & HOLD circuit, .

e This imern{p.t_- 100, uses the CPU’s internal timer;' but
the frequency is controlled by the LFO SPEED setting. ..

The rnaximgm frequency is 300 He,
Processing affected includes DELAY, VIBRATO,

PITCH BENDER, VCF MODULATION, VCA MODULA- - -

TION and EG TRIGGER. There are two LFO out :
. puts:
VCF_ MODULATION and VCA MODULATION (S/H).

component 1/2 12 (Part No.TLO82) then converts the out-
put current value into a voltage, which is negative, ]

A zener diode supplies a —10V power supply at pin 7
of 111,

Also attached to pin 3 on the 111 component is a WZ-
081 component which serves to protect the integrated cir-

cuit. .

The 1/2 12 {Part No.TL0O82) circuit below the antilog
circuit is an adjustable temperature compensation ampiifie;.
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 & 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, L

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

The two dicdes 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 2 high input impedance, this output
acts as a latch.

2. NOISE GENERATOR S

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

This circuit uses two 1/2 128 {Part No.TL082) com-
ponents to amplify, in two stages, the noise generated by
applying a reverse bias between the base and emitter of the
transistor Q8. o

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-hit DCO PULSE GENERA-
TOR {Part No.82563) on circuit board SYN-42 reaches the
base of transistor QA, it short-circuits the coilector and
emitter so that the condensor discharges and the operational
amplifier (OP AMP) outputs starts rising from OV once
more. (see Figure 1}~ - o

- 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
iarge amplitude waveforms formed when the frequency
suddenly changes, producing a phase difference between
the outputs of the timer and the SAMPLE & HOLD circuit.

20N
§
1031

9K
VIN gma—AAA—

For a fixed V:N f

2, /M\/]K/‘/
T DCO pulse discharges
condensor

IR ‘

For a fixed V|, the slope remains constant. As a result, the
amplitude decreases in inverse proportion to the relative
frequency. Therefore, V|py is made proportionsl 1o the fre-

quency,
<Figure 1>

4. PULSE WIDTH AND SUB 0SC .-
(SYN-43 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 kOMM resistor. The S/H (PW} output is
divided with a 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 compoenent
{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}
{SYN43 CIRCUIT DIAGRAM (2/2)) _
Central to the VCF circuit is the 1D component (Part

No.SSM2044). E )

Pins 1 and 15 are for the noninverting {NON INV} and

"~ INV inputs, respectively, Both inputs are grounded through

470-chm resistors to provide bias.

Pins 2 and 13 control-the RESONANCE and CUTOFF
frequencies, respectively. These inputs can be linear because
the 1D 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 1D component {pin 3} is a current. A
second 1/2 E {Part No.NJM4558) converts this into a voli-
tage supplied to the check pin of each channel,
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W PARTS LIST

235740 - SYN-42.{1)
235741 SYN-43 (1}
. 235742 . SYN45 (1) ..
| 235743  SYN-46 (1)
. 235744  FH-07 - m___;__-__..-.JAPAN -
235745 FH07 {2) °  CEE, SAA
. 235746, FH-07 (3}~ OTHERS
235747 _FH-07. (4)  ~ usA "
' 235748 FHO7 (5) ‘_ csA
235753 . FHO7 (B) © U NE BRI
. 235749 SYN-44, 47, PS-33, JA-06 m JAPAN
. 235750 SYN-44,47,PS-33,JA06 (2) USA
235751 SYN-44,47,PS-33,JA06 {3} _ CEE, SAA NE
235752 SYN-44,47,PS-33, JA-06 (4} CSA ... o
| 708028 BATTERY  GBEO3
© 800084 POWER TRANS' . TSE218D™
: POWER TRANS  TSE-218U
- POWER TRANS.. .. TSE-218I SO
| - Lo o POWER TRANS. <TSE218BE. v oo
- 710368 VOLUME . 2 =GM70E BOKB ».o . v o
| . 713616 POWER SWETCH WK2A44
! | 787302 KNOB - RVT4, .
© 787422 KNOB.. ... . ..SVT4 {YELLOW)
| 800079 KNOB ~ RVT10
787329 - SENSOR LEVER e
| 787376 CODE WINDER -.
- 789322 SHIELDEDCODE 25M
| BO0D78  SW. GUARD w7 /i s vy o
' 800080 VOICE PLATE_ ’
80008t NUMBER COVER
C- SCALE KEYBOARD

800073
; FKEY .

A KEY Lt rn e s
BKEY

TP R REY

#KEY :

DATA CASSETTE TAPE

SIDE BOARD (RIGHT)

SIDE BOARD (LEFT)

800094
900215
900220

ESK7013 o

708102

710412

706077

- 706301

SYN-42 . .
706025 IC " C-MOS 4001 BP
11706029 IC C-MOS 4065 Adjustment Voice Identifier Procedure
706039 ICH CD 4011
- 706069 'IC ‘TLOg2CP 6. VCF OFFSET Note: Set the parameters to the follow values:
;. 706080 IC C-MOS 40498 RESONANCE VCE CUTOFF . 50
. 706088 IC- “TL 080 adjustment QESUH ] RESONANCE . o8
TRANSISTOR 2SA564R : MOD {KCV, LFO,EG}) ©
. 706123 TRANSISTOR 289553666 ¢ KEY all off and C1 (CH.1) only
706544 Z.DIODE WZ-052 8 After setting the tone memory switches to A-1, examine the
706917 IC SN74LS367N SYN-43 check pin #8 trace on an oscilloscope sei 1o its maxi-
706929 IC T 8N74LS373N mum range. .
706939 - I1C .- - SN74L5138 R . Turn the VCF OFFSET (CH.1) adjuster (=7) until the wave-
706986 1C" 8253C8 T B form {or trace) is centered on the OV line, -
L 706996 IC: . . . MBTALS374. ... i After turning the VCF RESONANCE LEVEL {CH.1} adjuster
710 'OSC COIL " 95MH : L iy {#23) counterclockwise to start the signal, trn it clockwise to
800044 RESISTER - RM 8-332J s the exact level at which the signal stops.
800046 " IC ' P80G31 ' ‘ @ Repeat the above procedure for the A-2 through A-B tone
: 151 . s ' control settings (connecting the oscilloscope to check pins
: 800047 I¢ MSM5128-15RS . #9 - #15 and using the corresponding of adjusters) to adjust all
. 800048 IC TCAOHO32P L eight channels
© 800049 IC ULN2003A -
800050 IC TL311P
800053  X-TAL HC18/U12.000MHZ 7. VCF CUTOFF Note: Set the parameters to the follow values:
900841 IC 2P25A MBM2764-25 {CH.1) adjustment i ’T’—'F ] VCF CUTOFE 50
- DIODE - 152473 - Ltuiu RESONANCE 99
‘ ' ' MOD (KCV, LFO,EG) = ©
. : After setting the tone memory switches to A-1 and the SUB
SYN-43 OSC switch to ON, write into A-1,
: : ‘ . Vi 2. With the oscilloscope attached to check pin #8 on the SYN-43
- 706025 IC C-MOS 4001 BP P circuit board, turn the VCF CUTOFF (CH. 1} adjuster (#15) on
.. 708032 IC C-MOS 40818 _ R the SYN-43 circuit board until the amplitude is at its maximum,
e 706042a : IC C-MOS 40138 Set the tone memory switches to B-1 and make sure that the
706051 “IC_ - C-MOS 40508 : i pitch is still approximately the same when heard through the
706069 “C .- FER TLO82CP o rmonitcr amplifier.
[cr- NJM-4558DD . il
~ 708102 TRANSISTOR 2SABB4R
706123 TRANSISTOR 25C536G 8. VCF CUTOFF : Connect the SIGNAL OUT terminal to the monitor amplifier.
706141. TRANSISTOR 2SA798 {CH2—CHB8) 'l: 'TGF LJ {Or, alternatively, use 3 headphone.)
706301° DIODE 152473 ' . Change the tone memory switches to B-2 to compare channels
706502 Z. DIODE WZ-100 2 1 and 2. Turn the VCF CUTOQOFF (CH.2} adjuster (#16) on the
706511  FET 25K440D SYN-43 circuit board until the pitches agree.
706937 IC BAB110 8 Repeat this process for channels 3 through 8, changing the
800051 IC .CD4066 BE tone memory number and turning the appropriate VCF CUT-
800056 IC 8SMT2044 - _ OFF adjuster (#17 — #22).
800057 Z.DIODE WZ-081 i B - '
- 800140 IC © CD4051 BE : I 9. KCV LEVEL / Note: Set the parameters to the follow values:
. adjustment HEL ”99 C-1 Signal generators all OFF
. . VCF CUTQOFF 50
C RESONANCE - a9
P LFO EG - . 0
Qscilloscope range 200 psec/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 scaie. )

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 horizontal 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 lower end of the keyboard.




B ADJUSTMENTS

{Page 51 ~ 53)

adjustment

Adjustment ;- Voice identifie_t:'l_; 5:,::: _Pro_cedure
10, ANTILOG AMP. - T ’ ' < .- After setting the tone memory switches to €2 and connectmg
adjustment PL. SUIS the SYN-43 check pin #4 oufput 1o the' oscilloscope, turn the
- SN teito s " ANTILOG OFFSET adjuster {#1) untii the duty is 50%.
" Note: Use the 200 usec/div ra_nge of the oscdloscope. .
11. Vd(‘:AtOFFtSET'“ S P I,”-H Hnd 11T With the same connections, change memory switches to c- 3'.
! CLET TIJU- |72 Tumn the VCA OFFSET adjuster (#5) until the level is’
co ~ minimum.
12. NOISE LEVEL ;. Attach a millivoltmeter 16 ‘check pin #7 and turn the NOISE
adjustment ' oo LEVEL adjuster {(#6) on the SYN- 43 c:rcu:t board until the*
oo level is <10 dBm. Sty . : i
i Note: Useamllhvoltmeter e St
: The RMS readmg shou!d be approxlmately 1 8 volts cey
13. ENSEMBLE DEPTH Connect the oscilloscope to check plri #4 on'the SYN-44 c;rcuui '

board and turn the ENSEMBLE DEPTH adjuster (#1) untll the-.
waveform measures approximately 2. 5V peak to- peak LR

14,

Signal-to- nouse rano
check

With the panel VOLUME at the maximum (10) set the output
L SHSN.. (cs) :

- Shift the tone memory switches between C-4 and c-5.
» The signal-to-noise ratio should be at least 70 dB; - -

* level selector switch {located on the rear panel) to the +4 dBm

position, and attach the millivoltmeter to the SIGNAL ouT
{LEFT) socket.

ADJUSTMENTS
Adjustment Voice ldentifier Procedure
1. 'Panet check 1. Holding down the lowest C-major chord {C6-E5-GB), switch on
the power,
2. Hold the chord for 1 or 2 seconds and then release.
GSSS 5 3. Al LEDs should start flashing.
Flashing 4, Press each switch on the panel.
HHXX 8. Thecorresponding LED should stop flashing.
. _ o 6. [f the MEMORY PROTECT switch on the rear panel is in the
- PROTECT position, the LED in the MEMORY WRITE switch
Jj will keep flashing even when it is pressed.
N I " Flashing 7. - When the LEDs for all the switches are out, the diagnostic
routine will automatically proceed to STEP 2: PITCH BEND.
ILIL 8. * To bypass any or all of the panel check, press the C6 key once.
Use the same key 10 signal the end of steps 2-4. .
2 PITCH BEND 17,’-7 758 1. Turn the PITCH BEND adjuster (#1) on the SYN-42 circuit
adjustment L_ “board until the last three digits of the VOICE IDENTIFIER dis-
. h -7E7 . play read either 7E1 or 7E2.
e ' d 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.
A R Ty Ty}
FILs g 3. Press the C6 key once to proceed to the next step.
= - {The same applies to steps 3 & 4.)
NI OO
i 11
3. MASTER '0SC . - 1. Set the MASTER TUNE control in mid-position.
- adjustment {}SL,\SS 2. Turn the MASTER FINE TUNE adjuster {#2) on the SYN-42
circuit board until the VOICE IDENTIFIER display reads in
l the range 440.81-440.88,
L”L’IS\ EL” Note: This is the only step requiring a turiing screwdriver,

4, TEMPERATURE Lt 1.- Turn the TEMPERATURE COEFFICIENT adjuster {#2) on the
COEFFICIENT S - LILJ "SYN.43 circuit board until the voltage at check pin #2 is 4.50V.
aq1ustmen( Note: Use a digital voltmeter to measure the voltage.

5. KCV OFFSE'I; f— ! ‘ T 1. “Turn the KCV OFFSET adjuster {#4) on the SYN-43 circuit
adjustment HL- 05' ’ " board until the waveform at check pin #1 is centered on the OV

i line.
Note: Use the oscilloscope's maximum voltage range.

2. Simultaneously press C6 and F#% 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 proceedmg to the next
step. f

()
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RESETTING THE $X-210 TONE MEMORIES

Subject;

We have received reportg that SX-210's tome memory sometimes. does not operate

as 1t should, We hereby advige yoy of the problem, ita T99t cauge, and the

. Countermeagure; . . - e it e

This fault bah?be cleared by erasing the contents of the RAM and feturning thea
to thelr initial values, (Note, however, that the existing contents greg lost
in the Process,) : . -

Procedure: o _
1) Turn the S$%-210 QFF,

2) Reapply the pQwef"vhiié'pléying the Jowerpost C-mAjog_cborq_C6~gS—§§_(see
3) Release the chord. - _ _
These two steps load the self-diagnostic program into the CPU (Part No.8031,

I23 1in Figure l)- * The CPU will atart by fl@ﬁ.hing g};el;}r ILEDand im.i.iCFPOZ on
the panel, : A :

4) Press the two keys C6 and Fi's 8imultaneously to_terminate"chs self~diag~
. nos;ip program. : ' o

ple

oreauisslasna CDEFGHIIJKLMN QPG g

= J
3

L grig >

_'The SX—?lO will then be'feédiito playﬂexcépt that'tﬂé”cbutentdfc_:thé RaM will
. contain test data copied from the S5X~-210's EPROM (Part No,2764 (2P-254), 116 in

Figure 1). To restore the contents of the tone memories, use the MEMORY WRITE
function or ‘input back-up copies through the cassette interfaca.
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Bpproprigre couatermeasure, |

frablea; - _ ) _ o _
Predaing 4 rone memory key--for example, C-f--sometimes refupny the 8%-210 to

A~l OF produces tong effactg ¢iffevent from thoge deéired:

Causa: ..

Thé BAM (Part No.5128-15, I12 in Figure 1) on the printed circuit board SYN-42

contains incorrvgcg data. This data cap be written intq BAM aw Lhe result of
Fhyee gstieng; . . A

1).sxgmal ghocks ..
2) replacing & circult ‘board
3). teplacing an IG, LSI, of other elgwent ou & circuit hogrd
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T.S.B. ~ 0043
Sept. 13, 1983

Mistriggering in the VCA EG Cilrcuits

Subjectf

We have received reports of trouble with the SX-210's synthesizer. We
“hereby advise you of the problem, its root cause, and the appropriate

countermeasure.
Problem:

On voices with short ATTACK, DECAY, SUSTAIN and long RELEASE, the kéjboard
will intermittently mistrigger and sustain the note.

Cause:

The problem lies in the VCA EG circuits on the printed circuit board
SYN-43. Faulty output from IC 4066 causes:the comparator (IC 4558)

to mistrigger.

Countermeasure:

This fault can be removed by connecting the comparator's No.2 pin to the

+15 V terminal (pin No.8) through a 4.7 MOHM resistor.

(Repeat the above for all eight (8) channels.

, Ao . s 5 - -’r\\ .

Note ‘ _ _ o . _
' The above modifications Have already been implemented for models shipped
during or after August 1983.7 /., .
{Serial No§ . K-5808 and later) °
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