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RSD-10

SPECIFICATIONS

Power Source
Current Draw
Input Level/Impedance

Output Level/Impedance :
: More than 10K$2

: Max. 2000ms

. 2ms to 2000ms

: Direct : 10Hz to 30KHz ("} dB)

Output Load Impedance
Sampling Time

Delay Time

Frequency Response

Residual Noise
Dimensions

Weight
Option

: 9V DC (BOSS AC Adapter PSA-100, 120, 220, 240)
: 100mA @ 9V
1 —20dBm/1ME2, —10dBm/47K )

—20dBm/2K&2, —10dBm/2K$2

Sampler/Delay : 20Hz to 7KHz (i13 dB) (FINE x 0.25)

: —95dBm (IHF-A) LEVEL Switch @ —20dBm
1 218(W) x 169(D) x 44(H)mm

8-9/16"" (W) x 6-11/16"(D) x 1-13/16""(H)

: 1kg/2 1b 3 oz
: AC Adapter BOSS PSA-100, 120, 220, 240

Pedal Switch DP-2

Foot Switch FS-1

Pad Controlier BP-1

Rack Mount Adapter RAD-10
Micro System Rack BMR-6

CIIB0SS RSD-10 SERVICE NOTES

First Edition

(2 each)

Top Panel Removal Screws LED
3 x6mm BH Fe C1 BC

SLP-144B-40
(156029144)

Switch SUN-192H

(B1u?;:§r? ?TSKG )307G Button TK-307G
. (2247060500)
(2247060500) © Pot. EVH-6PA332B14  10KB (13219302) |
. Knob green (2247026000
?Y“;}i';ﬁfg'\‘ 1019 @® Pot. EVH-6PA332B14 10KB (13219302) Jack
Knob green o Knob blue :22473262‘)30’ HLJ-0520-01-110
Pot. EVH-6PA332B14 10KB (13219302 13449125)
(2247026000) Knob yellow (2247026100) {
o Pot. EVH-6PA332B54 50KB (13219342) Pin Jack
Knob orange (2247025900) SQ3096
Jack AC Adapter ‘(,J/:;‘:Z?SJS)
HEC-0470-01-630
49711
(13449711) BN

Front Panel
(2221076000)

Top Cover
(2202030000)

LED
SLP-153B red
(15029190)

Switch SUN-19HS
(13129357)

Pin Jack Switch SUN-191H
Bottom Panel Jack Jack $Q3097 © (13129355)
(2281049000} 4 (square mat) HLJ4305-01-3090 HLJ0520-01-010 113449619) Button
(2235012000) (13449262) (13449126) (12470514)
RRoland Printed in Japan BB-2 1

PARTS LIST N=Y-UX}

CASING # -2

2221076000 Front Panel F-DRVIF
2281053000 Bottom Panel L=
2202030000 Top Cover by THri—
2225023700 Shield Plate DY

KNOB, BUTTON vv3, %2>

2247025900 Knob orange i LEVEL (EFFECT)
2247026000 Knob green i FINE/PITCH (DELAY/SAMPLER)
2247026200 Knob blue " TRIM (PLAYBACK)
2247026100 Knob yellow LEVEL (FEEDBACK/OVERDUB)
2247060500 Button TK-307G gray K POWER/EFFECT
12470514 Button LEVEL
JACK Yxv7

13449125 HLJ-0520-01-110 phone

13449126 HLJ-0520-01-010 phone

13449262 HLJ-4305-01-3090 phone

13449618 SQ3096 w/switch pin INPUT
13449619 5Q3097 pin OUTPUT
13449711 HEC-0470-01-630 AC ADAPTER
SWITCH XSy ¥

13129355 SUN-191H LEVEL
13129356 SUN-192H EFFECT
13129357 SUN-19HS POWER
13119813 SRN-1019 RANGE/MODE (DELAY/SAMPLER)

PCB ASSY ERFTERSE

74131520

MT BOARD (PCB 2292029601)

Replacement PCB includes SUB board.

HisH e IEN & LTIt

SUBJEMAGHET,

74131530 SUB BOARD (PCB 2292029601)

IC

15229811 RDD63H101P-G-SH C-MOS gate array

15179315 MSK4164NP-15 64K DRAM

15159148 HD14002BP dual 4 input NOR gate

15159104H0 HD14011BP quad 2-input NAND gate

15159115H0 HD14066BP analog switch

15159141 HD14040BP 12-stage binary ripple counter/divider

15159301H0 HD14520BP dual binary up counter

15159118H0 HD14081BP quad 2-input AND gate

15159111H0 HD14046BP phase-locked loop

15169516 TC74HCO2P quad 2-input NOR gate

15219143 HPC~1571C compander NR

15229809 BA-634 T-flip-flop

15219161 NJIM2072 signal level sensor

15199136 TA78LO07AP +7V voltage regulator

15199115 MC79L05CP ~5V voltage regulator

15189111J1 NJM-311D comparator

15189185 M5223L op amp

15189188 M5238L op amp

15189136 M5218L op amp

TRANSISTOR br5»v 2%

15129120 25C2240-GR

15129108 2SC945P

15129136 25€2878A

15119111 2S5A970-GR

15119105 2SA733P

15139101 2SK30A-Y FET

15139107 2SK117-Y FET

‘DIODE &1 4—-F

15019209T0 $5500G

15019125 155133

15019103 152473

15029190 SLP-153B red & LED

15029144 SLP-144B-40 red 4 LED

POTENTIOMETER KV a1~4

13219302 EVH-6PA332Bl14 10KB FINE/PITCH (DELAY/SAMPLER)

TRIM (PLAYBACK)

LEVEL (FEEDBACK/OVERDUB)

13219342 EVH-6PA332B54 50KB LEVEL (EFFECT)

13299140 HO651 10KB 4 trimmer

13299156 HO651 22KB 4% trimmer

13299160 HO651 100KB FWE trimmer

13299151 HO651 2.2KB el trimmer

RESISTOR ##

13919134 RKM14L492-103F R-2R ladder network

13919118 RGSD-16L104G ladder network

MISCELLANEQOUS %0t

2348017400 DC Cord 0.5m pCa-F

13529126 EXC-EMT103C T4 - . EMI-filter

2341053500 y-FM4axs4% 10P connector w/lead

13429177 IL-S-10P-S2L2-EF y-ritax2% 10P connector w/lead



RSD-10

APR. 1986
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CIRCUIT DESCRIPTIONS

Although the RSD-10 has both sampler and delay capa-
bilies, the following description mainly concentrates on
sampler feature, assuming that most of readers are
familar with the basic of digital delay circuit which is
well explained on the service notes of Roland SDE-
1000/3000, BOSS DE-2, etc.

[SAMPLER RECORDING MODE Fig. 1 |

The input audio signal coming into S/H (IC1 pins 1 and
3 of Sub board) is passed onto the next stage on a
TRIGGER puilse (RECORDING START, causing COST)
which enables the Main Controller IC9 to start timing
the recording circuits. The trigger puise is derived from:
Input audio signal proper—in MODE [A]l (Auto
Recording mode)
or
External control signal (keyboard, pad or pedal)—in
MODE [B] (Manual Recording mode)
Upon receiving a RECORDING START (COST) signal
through Counter Start/Stop Controller (detailed in
COUNTER START/STOP section), the Main Controller
IC9 cordinates the following processes on the audio
input signal. The processing timing being based on the
master clock, which in turn is controlled from Keyboard
Interface. See these sections for detail.

Sample and Hold circuit for extracting an instantane-
ous amplitude of the audio signal

Analog-to-Digital Converter (ADC) for obtaining the
numerical data to the audio amplitude in PCM form.

Storing of the PCM data into the RAMs 1IC11 — IC16
for later retrieval
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[SAMPLER PLAYBACK MODE Fig. 2 |
There are combinations in sampler playback mode:
modes [A], and (TRIG) or [D] (GATE) with dif-
ferent control inputs. Of these variations the following
two combinations are discussed in this section:

MODE [D] with a Dynamics keyboard control
MODE [Clwith a Pad or Pedal control

MODE D with a Dynamics Keyboard Control

A keyboard audio input is converted into the three
signals at the Keyboard Interface (refer to KEYBOARD
INTERFACE for detail).
TRIGGER Pulse
........ Starts sampler playback circuitry (de-
tailed in COUNTER START/ STOP
CONTROLLER)
VOLUME CONTROL Signal
........ Determines the level of the sampled
sound through Dynamic Sensor IC3
(detailed in DYNAMICS SENSOR)
PITCH CONTROL Signal
........ Controls the rate of memory accessing
(and D/A, S/H) timing of the Main
Controller 1C9 through the Master Clock
GENERATOR IC10. The resultant effect
is a shift of sampled sound pitch.
Also used for PLAYBACK TRIM (de-
tailed in PLAYBACK TRIM section)
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MODE C with a Pad or Pedal Control

[Control with Pad Input

The basic three controls are produced in the following

ways:

TRIGGER Pulse

........ Produced at the Pad Interface. Starts the
sampler playback circuits (detailed in
COUNTER START/STOP CONTROL-
LER).

VOLUME CONTROL Voltage

........ Also developed at the Pad Interface.
Applied to the control input of VCA of
Dynamics Sensor which determines the
level of sampled sound (detailed in
DYNAMICS SENSOR).

PITCH CONTROL Signal

........ When KEYBOARD jack is not engaged,
this signal is delivered from FINE/PITCH
part of the Keyboard Interface: The
pitch of the sampled sound is controlled
from the FINE/PITCH control knob.

| Control with Pedal Input
The basic three control signals are produced in the
following ways:
TRIGGER Pulse
........ Produced at the dedicated TRIG circuit.
Starts the sampler playback circuitry.
VCA BIAS CONTROL Voltage (instead of VOLUME
CONTROL Signal
........ TRIG output is sent to IC5 pin 13 (Pad
Interface) where it is converted to a fixed
voltage and then applied to Dynamics
Sensor as a VCA BIAS VOLTAGE for
keeping the sampled sound level constant.
Note that this BIAS is also developed
during disengage of PAD IN jack in mode
. [B] or [C]in Delay or Sampler mode.
Pitch Control Signal
........ In the same way as in the Pad Control
Input mode.
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|KEYBOARD INTERFACE Fig. 3

This stage generates a TRIGGER pulse, PITCH CON-
TROL signal and VOLUME CONTROL signal from a
single keyboard audio input.

This part consists of PLL (phase locked loop) with
switchings to select the time constant of the LPF. While
only the SW1 is closed, the time constant is small and
the VCO can track the quick changes in a pulsive or
attack portion of a keyboard audio. After the SW2 is
additionally closed, the time constant becomes large and
the slower PLL reaction makes VCO frequency stable,
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When KEYBOARD Jack is left disengaged
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from the VCO. The VCO frequency is now
relies on FINE/PITCH control. With this
configuration neither trigger nor volume
control is supplied from the Keyboard Inter-
face.
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|[PAD INTERFACE Fig. 4

This circuit generates, from a pad input, a VOLUME
CONTROL signal whose level is proportional to that of
the pad signal, and affects the volume of the sampled
sound. Also generates a TRIGGER pulse for starting a
record or a playback process.

When the voltage from Envelope Follower [IC17b
exceeds the threshold of the Level Comparator IC17a,
Q6 is conducted by a narrow positive going pulse and
discharges hold capacitor C26 by 30%. C26 is then
charged to the peak voltage of the envelope through D20
and holds the voltage. C26 will discharge on the next
TRIGGER by 30%. If the peak of the next envelope will
not exceed a voltage that forward biases the D20 against
C26's residual voltage, C26 will remain 30%—discharged.
That is, the new pad input only resets the hold circuit
and discharges the capacitor by 30%.

Another stage ICba, b and IC6a in this interface is used
for generating VCA BIAS voltage— see SAMPLER
PLAYBACK MODE, PEDAL CONTROL INPUT.
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This circuit determines the reproduction period of
sampled sound. At the same time the sampler playback
starts, the 15-bit binary counter (IC10 and IC12) is reset
on a COUNTER RESET signal and starts counting the
PITCH CONTROL (sampling clocks). The 8-bit counts
from the counter causes the DAC (RA1) output voltage
to ramp from 2V toward 7V. Since the intervals of the
sampling clocks and the memory address steps are the
same, the DAC output ramp time can be correlated with
the RAM memory length; 7V being the end of memory
address. The comparator 1C13a turns Q20 off when the
DAC output voltage exceeds the voltage set by PLAY-
BACK TRIM, shutting in the sampled sound.
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This circuit controls the volume of sampled sound, with
the control voltage derived from a keyboard audio signal
or a pad. Exampled in Fig. 6 is the flow of control
signals when in @ mode (GATE PLAY) with the
volume of a sampled sound being controlled from a
dynamics keyboard.

The VOLUME CONTROL signal from the Keyboard
Interface is rectified and applied to the variable gain cell
(VCA).

The VOLUME CONTROL signal is replaced by the
voltage from Q9 of Pad Interface when pad output is fed
to PAD IN jack in sampler [A] , [B] or [C]mode. If the
PAD IN jack is not engaged in either of these modes or
delay mode, IC3 is kept at the fixed gain determined by
the BIAS VOLTAGE on pin 1.

|$14+ 322 & HER Fig. 6
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[MASTER CLOCK GENERATOR Fig. 7 B

Master Clock Generator IC10a, b starts oscillation on the
positive going edge of PITCH CONTROL from the Key-
board Interface, output frequency being approximately
5MHz.

The Main Controller 1C9, when being fed with the
MASTER CLOCKs, completes a cycle of writing or
reading of the RAM memory by the 64th clock and
swings SAH to high. The SAH resets the Master Gene-
rator and keeps it at rest till another low to high transi-
tion of PITCH CONTROL occurs. In this way, although
the frequency of the MASTER CLOCK remains constant
the -frequency of clocks of the timing generator inside
the Main Controller varies in proportion to the change of
PITCH CONTROL frequency. The clock rate of the
timing generator determines the timing of ADC, DAC,
S/H and RAM accessing. Therefore, when the PITCH
CONTROL lowers in frequency, the clock rate of the
timing generator lowers and consequently the pitch of
sampled sound also lowers.

|[vx%-s0y 7@ Fig.7 |
FHIRBE (IC10a,. b)), F—F—=FAV/EZ~T 2 — R}
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EEAHNT 5. 2D SAHEESTRFEER ) £ b3,
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DEDPEy Far b o VEFOREHMENE, A€
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51D LFAEDHBRLIL B vRE + 0y 21E M.
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|COUNTER START/STOP Fig. 8

This circuit handles the start/stop of the memory
address counter in the main controller 1C9. Whenever a
TRIGGER pulse is applied to the base of Q4, it causes
IC7a and b to have pulses of opposite polarity. The
COUNTER START signal on S pin of IC7c and d
enables them to generate pulses of Q (L to H) and Q (H
to L). Q removes COUNTER STOP (COST), allowing
IC9 to access to the beginning of memory address
(RAMs IC11 — IC16). At the end of memory address
IC9 pulls TEMP low, signaling the IC7¢c, d to generate a
COUNTER STOP signal (Q = L to H). This memory
access cycle of one-trigger/entire address can be inter-
rupted by a new TRIGGER pulse input during memory
access: In this case only COUNTER RESET from pin 3
of IC7a to DATA of IC9 is active; IC9 skips the remain-
ing addresses and jumps to the beginning of the address.
In the DELAY mode COST of IC9 is parmanetly pulled
up, defeating COUNTER STOP, even if developed.

Placing MODE at keeps the two FFs of IC8 in the
reset status. Upon receiving a sufficient level audio
signal, AUTO REC IC6 and Q3 applies a low to S of
1C8a and b which generates AUTO START trigger pulse.
The Q4 and IC7a—d response to this trigger pulse as
mentioned previously: removal of COST (H to L). The
main controller IC9 starts storing data to RAMs, and
when completes accessing to all memory cells develops
TEMP; IC7¢, d pulls its Q low (COUNTER STOP);
IC8¢c, d swings its Q output high (HOLD). The IC9
transfers this high HOLD to its WRITE pin, protecting
RAM:s from being rewritten over the existing data.

To release write protection, MODE switch must be set
temporarily to [B] , then again to [A] .

(9 428—F, Ay 7EBR Fig.8 ]
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ADJUSTMENT Bz I

Adjustments except for the SUB board can be accessed by just removing the top cover.

SUB#— b’RT;llB\ﬂ@?‘EEGi by P HN— RN T TARETTY, TiLORBETHMELTHO0K TS

[1. Power Supply BEOHE ' |

Before performing any of the adjustments, verify the DC supply voltage. It must be within 9.5 + 0.1V
when measured at the POWER switch with the unit turned on. The voltage should be checked even if
- the unit is separately powered from a BOSS PSA AC adaptor. ‘

CAUTION
The followingﬁgjpstments shou!d be performed in numerical sequence.

NOTE
Controls settings not directed will not affect the procedure.

BEEIT, ACTH7 4 - Vv v JOWTFEEMN9.501VTH 3HEMHAT 50

INITIAL SETUP

11l
IC2
PAD PITCH
(KEYBOARD)
‘e O RIT o
RT-2 7
1IC8 RT4, IC3 RT3
4 RT-7 RT-S:
H ) rRT6@ 792‘" 3
CAC I3 e |
on UV
DELAY/SAMPLER
DELAY (RANGE/MODE) [POWER]
P
x10 x 0.25
SAMPLER DELAY/SAMPLER
SUB BOARD MT BOARD (FINE/PITCH)

[2.Clock 20975 | |

2-1. Connect a frequency counter or oscilloscope to the TP-1 (pin 4 of 1C8) on the MT boaljd.

2-2. Set the FINE/PITCH knob at x 0.25, and adjust the RT-7 (CLOCK HIGH) on the MT board for
13.5 + 0.5 us/cycle.

2-3. Set the FINE/PITCH knob at x 1.0, and adjust the RT-6 (CLOCK LOW) on the MT board for 60 +
3 us/cycle. ‘
2—1 TP—-1(MTH—FDICBD4FLV)ILAYuRa—-T%#EET %0

2—2. FINE/PITCHZ%X 0.25/C L CE#IH 18.54 05,518 BRICMT £~ F EORT—7 (CLOCK
HIGH ) %% ¢ 5.

2—3. FINE/PITCH#%AX 1.0 U CREM. 6.0+ 3sikt 2B MTH— FEDRT—6 (CLOCK
LOW) 2% d 3,

|3. Master Clock vzx%—-sn0v%
3-1. Connect the oscilloscope to the TP-2 (pin 6 of IC1) on the MT board.
32. Set the FINE/PITCH knob at x 0.25. '

3-3. Rotate the RT-1 on the SUB board FCCW. Now slowly rotate the RT-1 CW until the pulse width is
1 us. '

3—1. SUBK—~FOTP—2(ICID6FLY) LAY uRa—T4ERT .
3—2. FINE/PITCH#%X0.25iC+ v +d 50

3—3. SUBHE—FOPT—1(MASTER CLOCK) 2EHhoiLicAICEL, »°L RIEH 1sicic
')f:f‘ﬁ'@ltbéo

ATy HER l
4-1, Connect a 150mVpp, 400Hz, 4-0-4 cycle burst signal to the INPUT jack.

| 4. Compressor Distortion Ratio

4-2.- Connect the oscilloscope to the TP-3 (pin 7 of 1C2) on the MT board.
4-3. Adjust the RT-2 on the MT board to minimize the DC drift.

4—1. INPUTY v v 7iC 400Hz, 150mVP.P®D 4—0—4 /N — R MEEAANT 50
4—2. TP—3 (MTH—F-IC-20TEYY)ILt+YuRa—TEERT 3,

4—3. DCLUNUHKEILKE 5K, MTHE—-F-RT—2(THD) 2% 4 3,

|7. Dynamic DC Offset &4+ 32 ADCA 7+ v b |
7-1. Connect a 150mVpp, 400Hz, 4-0-4 burst signal to the PITCH (KEYBOARD) jack.

7-2. Connect the oscilloscope to the TP-5 (pin 7 of 1C3) on the MT board.
7-3. Set the RANGE/MODE knob at the SAMPLER mode ol.
7-4. Adjust the RT-56 on the MT board for minimum DC drift.

7—1. PITCH(KEYBOARD) Y+ v ZiC 400Hz, 150mVP.P®D 4 —0— 4 JH/~— RMEEAEAHT 30

7~:,2._TI,:5_LMT E=F. IC3D TRV ) ILA voRa— L LTS

S '_ ‘ A -

[5. A/D/ABias _A/D/A/S{ T 2 _ |
5-1. Connect a +6dBm, 1kHz, sine signal to the INPUT jack.

5-2. Connect the oscilloscope to the TP-4 (pin 1 of 1C2) on the SUB board.

5-3. Adjust the RT-1 on the MT board for most symmetrical waveform.
5—1. ' INPUT Y% v 2iC 1IKHz + 6 dBmD ¥4 YEAANT 5o
5—2. TP—4(SUBH—~F-IC201FE V) ILAYoRa—7T2ERHT %0

5—3. FHEHNETHMCZ 23BEMT - FEORT—1(AD BIAS) 2%4 2,

[6. Pad Input Offset /¥y KAHZ Z7& v b |

6-1. Connect a —10dBm, 1kHz, sine signal to the INPUT jack. Connect an 800mVpp 200Hz, 4-0-4 (0

equals 12 cycles) burst signal as shown in Fig. A to the PAD INPUT jack.

Here, since a damping wave is also applicable, an electronic metronome or rythm machine (DB-33,
DB-66, DR-110, TR909, TR707, TR606, etc) can be used.

Example: The DB-33 will provide an 800m Vpp pulse train at J tempo.
6-2. Connect the oscilloscope to the TP-5 (pin 7 of IC3) on the MT board.
6-3. Set the RANGE/MODE knob at the SAMPLER mode [B].

6-4. Rotate the RT-2 on the SUB board FCCW (when viewed from component side). Now rotate it CW
slowly until the amplitude becomes 200mVpp. Do not advance the RT-2 for a further low
amplitude. Excessive rotation will increase the level again, leading to erroneous adjustment.

6—1. INPUTY v v ZIiC 1KHz, —10dBm®D Y1 Y&, /¥y FANY v v 7K TROK/LIES (DB—

330 JDfFE5 T, 800mVP.P) 2ANIT %,

6—2. TP—5(MTH—F-IC3DT7HLY)iILtyora 75T 5,

" 6—3. RANGE/MODE 2% 77 « £—F[Blict v }§ 50

6—4. SUBH—FLEORT-2 &Eﬁ(%ﬂﬁﬁb>6ﬁf)b>%%%biczil6@ L. DS 200mVPE. PiC 5o
1T 50

800mV AAAA

Waveform of J From DB-33

7—3. RANGE/MODE%:4 75« £— FDIC kv b T 5o

T—4. PIEHKFE (BSER) K 3MTHE—F- RT—5 25T 2,

N N AT » ‘ M AN A

|8. DynamicBias #1733 23Z, /{72 | ]

8-1. Connect a —10dBm, 1kHz, sine signal to the INPUT jack.

8-2. Connect the oscilloscope to the TP-5 (pin 7 of IC3) on the MT board.
8-3. Set the RANGE/MODE knob at the DELAY mode ms.
8-4. Adjust RT-4 on the MT board for 1.5Vpp. ‘

8 —1. INPUTVY %y ZiC1KHz, —10dBm®D %A YEEANT 50
8—2 TP—5(MTH—F-IC3DTHELEY )IKAYaRI—-TEEHET 5o
8—3. RANGE/MODE%% 1 LA + £— [+ ms ity b3 %o

8—4. MTH—F-RT—4%[EL, FEIN1L5VP.PILIZEHEEY T 5o

1.6V P.P

| 9. Expander Distortion Ratio T %2/t §E%

9-1. Connect a 150mVpp, 400Hz, 4-0-4 burst signal to the INPUT jack.
8-2. Connect the oscilloscope to the TP-6 (pin 10 of IC3) on the MT board.
9-3. Set the RANGE/MODE at the DELAY mode [8.0] ms.

9-4. Adjust the RT-3 on the MT board for most straight DC line.

9—1. INPUT Y« v 7 400Hz, 150mVP. PD 4—0—4 /< — 2 MEEZAST 5o
9—2. TP—6 (MTH—F-IC3D10FL )Lt Yo Ra—7%2HEHT 5,
9—3. RANGE/MODE%7 1 L4 - €—F- [8.0]msicty ¥ 5o

9 —4. DCL~NAWKIEIC 38, MTHE—F-RT—3 (THD) 2% 3,

\' d

C

c



