NOV. 15t, 1982

SH-101

SH-101 SERVICE NOTES

First Edition

SPECIFICATIONS

Keyboard 32 koy, Fscalo
vCco Ronge {167, 8", 4,27
Pulke Width Modulation (50% ~ 0%}
Tune {+50 cent)
' Cutoff Frequency {10Hz ™ 20kHz)
Key Follow (G~ 100%)
ENV Attack Time {1.6ms "V 4s)
Decay Tima {2ms ™ 105)
Sustain Level {0~ 100%)
Relesse Tlme {2ms ~ 105}
Modulator LFQO/CLK HATE {0.1Hz ~ 30Hz)
" Cantraller Portamenio Time {0~V Ss)
Transpose {L/M/H)
Sequancar 100 s1eps max.
TOP VIEW

Output

Input

Power

Power Caniumptlon

Dimentions

Weight

Audio (0dBm thax.)
Phones (85}

Gate (OFPAOV, ON=12V)

CV {1V/1 OCT, 0.435V A5V}
Gate'[+2.5V or mora}

CV [1V/1 OCT, 0~ 7V}

EXT CLK {+2.5 or more)

OC BV ~12V)

Drycells 1.5V x 6 .
or 9V - 12V AC Adaptor

1w

5200w} x 311{D} x 80{H)mm
227 h s W) x 12°/4{D) x 3'/3(H) in.

4.1 kg/8 ib. {without Drycells)

22 123

1.1 Switeh $5B02158 (13159319}
2.} dack HECD470-01-230 113449706)
3. {dack H5.0789-01-020 i13449611)
4, [ Switch SAM1034-K15 $13119303)
5. {Pon EVHASXAP20B15-100KB 113219242}
6.rot, $3018P4D5-100KA 113339420)
7. | Switeh SUT113 113129120}

Button TK-306 112470225}
8. |Por. EVH5XAP20415-100KA  {13219274)
9. [Pot. 52018P405-100KA 133393281
10. [Pot. $2018P405-100K 8 113330329}
11, [Bender Unit  PBS {029H001?

12.
13,
4.
15,
6.
17,
18
19,
20.
21

72

.

Switch SLE823-18F 113139135}
Par. EVHEXAP20A26-2MA 132182785}
Switcte KHD1J801 113169600)
Koyboad SK-331-AR 10041014}
Cace Panel [Cabinet} 0721133}
Switch $SBO2ZF3 (13189121)
Pot. $3016P405-1MA {13339422)
Pot. S2018P405-100KB 13339421)
Juack HL082001010 (13448128)
Jack HLXE2001.110 (13448126)
tnck HEJOTRE-01-030 113449208)
Cace Hattory cover 10654115}

& All 3iide knobts

» All sutary knobs  {D1GHO71)
{018HDB7}  yellow/(016HOSB) qreen/(016H060) ormge

« All LEDs GL8PR2 (15029128)

E2Roland

BA2  Printed in Jepan. 1

BOTTOM VIEW

How to Disassembio
Aemove 2.TP scruws and
10-P tight screwn.

2-TPrcroen {3x10mm}

Haider (D64H1BB) — o

T10Pught serans (3x10mm}

Noto: Ba wuis to uee plastis caews (111 Omrm) Bottom panet (OE5H1IGH

when reassambling.

INNER PARTS LOCATION

Bender board (1491178.1)
e Synth. board {12BH177.2)

Control buard_{149H177.1)
Tm— Jack board A {140H178-2t

Jack boavd 8 NARM178-3) T Fdm (battery cesel (114H008)

MGS -~ |

Plug & card {QSAIH167Y

Cover (065H318)

Holder (068H167)
\,

Holder H158 {064H158)

T

1ch EVQ-PTRI3K

Er_”‘ 13129328}

Cover [0G5HYM )]

01 PESA0-100KY
113219273)

Kncb (016M083)
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BLOCK DIAGRAM

® CEM3330  BLOCK & CONNECTION DSAGRAM
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_D_vjus o Technical Information
= ® Effective from SN-243200.
FUNCTION GW5 4 =% up Bat: = The CPU i i I 8
z 7y Memory Bazk up Batlery T e may overrun if excessive slatc elecuricity is
§8.923::23 32key Keyboard % 1svxe fed through the jacks, eic. To prevent this, the GND of
285507 "F il I the GATE OUTPUT jack on the Jack Circuit 8oard and
emind A et the GND lug on the Keyboard ara connected with a larger
GATE  GAlE v cv wire.
ouT N out I

It is advisable that this precautionary measure ala he
2pplied to the models price 10 SN-243200.

@ if there is an improper connection in the Keyboard kays,
clean the contact {foil pattern) an the side of the Switch
P.C. Board with atcohol.
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SH-101

CPU PROGRAM

The CPU BOCA9-8-7301 controls the various modes and
tunctions of the SH-103 through a series of programmed
steps, as shown in the attached How chart. These actions
are described beiow,

-
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Note:
Steps 3 through 13 sre b series of program steps that
are sequentialiy executed by the CPU at 1.5 to
3.5msec intervals. The CPU can modify this se-
Quence any time new data is input.

1. TESTMODE

The Tast mode allows easy adjustment of the SH-101.
To enter the Test moda, first tuen the power switch Off.
This is nscessary as the Test mode cannot be entered
while the SH-101 is in aqy of the nommal operatng
modes. Now simultancously press both the LOAD and
KEY TRANSPQOSE buttons and turn the power switch
On. The CPU sets the voltage at the KCV and at the
Range to zera and turns tha Gate Off. The unit is
now in the Test Madde. The valtage values at the KCV
and the Range, and the siatus of the Gate change in cach
of the function modes listed below

Function Bution

XCV Range  Gate

PLAY 2,75V ov off
ARPEGGIO DOWN 25V oV sl
ARPEGGIO L&D 4.75v ov On
ARPEGGIO U [ QOn
LOAD ov oV Off

To eater 3 normal mode, aither press the Hald button
down, or turn the power switch Qff and than back On
again.

2, INITIALSET

The CPU pertorms Initial Set when the powsr switch is
turned On or ‘when the HOLD button s pressed during
the Test mode. This operation deletss all the data that is
stored in the buitein RAM, such as Keyboard and switch
made data, but docs not delete the Sequencer data.

3. RANGE DATA READ

The CPU reads and inemorizes the posstians of the VCO
Ranga, TRANSPOSE (L. M and H} and GATE/TRIG
{LFO) swilrhes.

4. RANGE DATA QUTPUT

The CPU sends the YCO Range data {read in Step 3) to
tha DA Converter where 1t 1s converted into analog-
equivalent values

Range Selector Range Data
o y T
8 2v
4 v
2" v

il the CPU contains Key Transpose data {stored during
step 8 of the previous program execution), the Key Shift
data is added 10 the Range Selectar data. For example.
it the user selecis the lowest F-key and sets the Range
Selector o 16, the Range data value will be 0417V,
Likewise, if the user selects a highes C-koy and sets the
Range Selector to 2°, the Range data value will be 5V,

5. KEYBOARD READ

The CPU uses a 4 x B matrix to 12ad the sumber and
position of the keys being pressed on the keyboard,
a0d determines the outpul pricity ol the CV data and
whiether new Gate signal shauld be output according to
the key mode {LEGATO or NON-LEGATO) and the set
tings ot the panel controls {PORTAMENTO, ARPEG.
GIO, GATE/TRIG, etc.)

6. CLOCK CHECK

Any variation in the voltage of the Clock signal (LFO or

EXT CLK) is detected at the T1 serminal. 1f a low Clock

signal twrms high, TR1T iaverts it to law and sends it to

the CPU, which then performs the following uperations.

{s} Generates Random data.

(b} Prepares the data for Arpeggio and Senuencee
playing.

7. RANDOM DATA OUTPUT
The CPU outputs 10 the O/A Converwer the random dsta
generated and storad in step 6{a).

8 FUNCTION SWITCH READ

The CPU scans all the function switches in wrder to
detect any changes made hy the user, {1 an On/Off
change is datectad. the CPU jumps to the appropriate
swep.

Refer to the tlow chart. The CPU ean rdetect the OnfOtH
status of the HOLD function at both the Panal button
and the Pedst switch, When the KEY TRANSPQOSE
button is pressed and a new key selected, the CPU iden-
tifits the key that was pressed on the keyboard and thus
identifies the key (pitch) to be wansposed,

8. LOAD

If a Keybaard key, the LEGATO (HOLD) button of the
REST (KEY TRANSPOSE)} button is pressed, the CPU
stores that information in the RAM, then jumps to step
12, if nu key o button is pressed, the CPU jumps
directly to step 12,

10. PLAY

In the Play mode, the CPU reads the Senuencar data
stared in the HAM and orepares both the KCV and Gate
data, then jumps to step 12,

11. ARPEGGIO

1f the CPU detects during step 6 that the Clock signal
has tutned high, the CPU prepares the KCV data accord-
ing to the urder of the key numbers stored in the 4-byto
(32 kays} Arpegaio Key Buffer, then jumps 10 step 12
If the Clock Signal remains Tow, the CPU jumps directly
10 slep 12, .

12, GV OUTPUT
During the Arpeggio and Sequencar Play modes, the
CPU sends ta the D/A Converter the nacessary CV data

for cxecoting the elevant steps for  Arpeggo o
Sequencer  ploying., Dunng  all other  owdes, (e
TBANSPOSE Swilch data 1L, M or H) s erther added 1o
ot subtracted front the Keyboard informartion, and the
sesitlting value is sent 1o the D/A Converien £ xamples of
this apacation are shawa halow

Transpose Switch CV Data (At

Key
Position D/A Conversion)
L Lawsst T 0417y
v Lowest F 1437y
H Luwest F 2319v
H Higlunt 50V

13. GATE & LED DATA OUTPUT

Port 2 af e CPU nuiputs the Gate, Clock Reset (CLK
AST) am) LED Hjumination signals. The Clock Reset
swnal resets the Clack signal wheneser 3 key on the key-
bouttl is peessed while vither the GATE/TRIG Selector
i set (o LFO or the ARPEGGIO made is activated. The
LED Uumination signal illuminatas the LEDs above the
functina switches, hul does not illuminate the LEDs for
the LFO and pownr switchas.

At the end of stap 13, the CPU returns to program 3 and
repeats the sequonce of s1eps from J through 13,
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ADJUSTMENT PROCEDURES

Precautions:

The arder of the adjustment procedures tn these adjustment specifications
were detenmined assuming that the SH-1D7 unit has not been adjusted at aif.
Theretore, when only a few sections are to be adjusted, pkase keep the
tollowing points in mind.

& When sdjusting the VCO Width, VCO Tune, and/or VCF, be sure that the
D/A Converter adj has flrst been {This is becouse D/A
Convactar taifure may attect these circuit.}

* Becausa the VCO Width and the VCO Tunes intaract with each other, be
sure to perform both adjustments.

Fang Kavnoard

Keyboard of the 54-101
" Wiven tha VCO Range Is 31
© 8 9ad the Tranzposs
SV swizh to MIDDLE, A4
comrepands to 442Hr.

. D/aCO

Preparations:
#Connect the digital voltmeter {with more then 4 significant digits] to the
CV OUT jack.
sWhile pressing both the LOAD button and the KEY TRANSPOSE
button on the SH-101 unit, turn the Powsr Switch On. {The SH-103 unit
is now in the Test mode.}

(A] D/A Tune

1. Confirm that the LOAD and TRANSPOSE LEDs are illuminated.
it any of the LEDs other than the LOAD LED is illuminated, press the
L.DAD button,
Adjust VR-2 (D/A TUNE) on the Synth, Circuit Board until the digital
voltmeter reads OV ¢ ImV,

(B} D/A Width (+5V}

1. Press the PLAY button.

2. Adjust VR-1 (+6V]} nn the Synth. Circuit Board until the digital vott.
mater reads 2.76V & imV.

(C) D/A Linearity

1. Press the ARPEGGIO DOWN button,

2. Adjust VR-3 (D/A LINEAR) on the Synth. Circuit Board until the digital
valtmetes reads 2.5V + ImV.

(D} Repeat the above procedures {A) through (C) until 3il the voltage read-
ings are within £ ImV of the specifications.

2, VvCo ADJUSTMENT

Praparations:

if the unit is In the Tast mode, releass the moda by eithar presting the
HOLD button or resatting the Power Switch 10 On.

St the pane! controls as shown in Fig. 1.

sConnect the otcilloscope to SH-101 OUTPUT, Supply the refsrence F
note (based on A = 442Hz) to the scope EXT. [nput for the Lissajous
figura.

Fig. 1

{a}

{8}

Ta for the d of the the VCO Tune
Circuit 1t designad so that 8 +15V voltage can be supplied or inhibited.
{The positian is shown in the circuit diagram with the ; mark.)

tf the adjustment cannot be praperly performed by adjusting VR-7,
short-circuit the braak in the pattern on the back of resistor R102. it itils
already bridged or wired, open 1t.

VCO Width

Hold the F5 key down, and adjust either VR-7 (VCO TUNE] or VR-9
{TUNE]} unti} the Lissajous figure is motianless.

Hold the F3 key down, and adjust VR-§ (VCO WIDTH} until the figura
is again motionless.

The F5 pitch will vary as VR-6 {VCO WIDTRH) is turned.

Repeat steps 1 and 2 until the F3 and F5 figures ars motiontess.

VCO Tune

Place the unit in the Test mode. (While presing both the LOAD butten
and the KEY TRANSPOSE button, turn the Powar Switch On )

Press the U & D button.

Confirm that VR-9 {TUNE} is set in the center pasition.

Adjust VR-? (VCO TUNE) until the output value is 442H2,

Range Width
Place tha uait in the Tast mode.

Press the U & D bution.

Press the UP buttoa, and adjust VRE (RANGE WIDTH) until the autput
pitch is the same as the autput pitch in the U & O mode.

2

{D} Puise Width
1. Set the WAVEFORM 10 U,

2. Adjust VR-2 [D/A TUNE]} until the mork/space ratio is 1:1.

3. VCF ADJUSTMENT

Preparations:

#Set tha panel controts as shown in Fig 2.
*Connect the oscilluscope 1o the SH-101 OUTPUT.

Fig. 2

1. Hold the A4 key down, and sel the CUTOFF FREQ. for approximately

tkH2,

2. Alternatsly, play the F4 and F5 keys, and sdjust VR-8 (VCF WIDTH)
until tha F5 figure cycle i twice the F4 cycle.

LFO MOD OFFSET

Preparation:
eConngct the digital volt-
metes o test points TP-1
and TP-2 on tha Bender
Circuit Board a3 shown in
Fig. 3.

I, Adjust VR-3 (D/A LINE-
AR} umiil the voltmeter
reads O 4 2mV,

Notw:
The adjustment can be per-
formad from the direction
of the foil pattern.

100ee
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_SH-10t

CIRCUIT DIAGRAM & CIRC%)IT BOARD DIAGRAM

i

e JACK BOARD A BENDER BOARD
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CIRCUIT BOARD DIAGRAM

CONTROL BOARD  View from foil side

A SYNTH BOARD
OPH177-2 (149H177-2) (peb 052H398C-2)

CONTROL BOARD OPH 177-1 {148H 177-1) {nch 052H398C-1)

3981
RO
sho10 canuDL'bDXW N

il
e

SWITCH BOARD
OPH177-3 (148H177-3) (pcb 052H338BC-3}

1 T T T 1 T T T T

10 11 12 13 14 15 16 17 18
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Lrorim\:l AN SH-101 BLOCK DIAGRAM
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Specifications

e SH-101 . Monophonic Synthesizer
Keyboard 32 key, F-scale
VCO Range selector knob (16',8", 4', 2')

Pulse Width Modulation knob (50% ~ min.)

PWM Mode selector switch (ENV/MANUAL/LFO)
Modutation Depth knob

Tune knob (x50 cent}

Source Mixer Ml Level knob
A Level knob
SUB Osci Level knob
SUB Osci Waveform selector switch
{1 OCT Down T} /20CT Down TU /20OCT Down iL1}
Noise Lavel knob o

\/CF Cutoff Frequency knob (10Hz ~ 20kHz)
Resonance knob {0 ~ Self-Oscillation)
ENV Depth knob
Modulation Depth knob
Key Follow knob {0 ~ 100%)

VCA | ENV /A /GATE T Lselector switch

ENV Attack Time knob {1.5ms ~ 4s)
Decay Time knob (2ms ~ 10s)
Sustain Level knob {0 ~ 100%)
Release Time knob {2ms ~ 10s)
Gate-Trigger selector switch (GATE + TR!G/GATE/LFO}

Modulator LFO/CLK RATE (0.1Hz ~ 30Hz)
Rate Indicator
Waveform { \v / T4 /RANDOM/NOISE) selector sw;tch

Controller Volume knab
Portamento Time knob (O ~ 5s)
Portamento Mode selector switch (AUTO/OFF/ON)
Transpose switch (L/M/H)
VCO Bend Sens knob
VCF Bend Sens knob
LFONMQOD knob
Bender lever {with LFO MOD SW)

Sequencer LOAD button and indicator
(100 steps max.) PLAY button and indicator
Arpeggio UP button and indicator

U & D button and indicator
DOWN butten and indicator

Hold HOLD button and indicator
Ke‘va_r'anspose KEY TRANSPOSE button and indicator
Welght 4.1kg/91b (without batteries)
Accessory 2.5 m connection cord , BR-2 (UM2} x 6

Specifications are subject to change without notice.






