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INTRODUCTION 

Have you ever wanted to build your own DS-1 Distortion, but could only find work-a-likes, schematics for the pre-мффп άǾƛƴǘŀƎŜέ DS-1 or just plain inaccurate 

schematics on the Internet?  If so, then this document ƛǎ ŦƻǊ ȅƻǳΦ  ²ŜΩƭƭ ƎƛǾŜ ȅƻǳ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ȅƻǳ ƴŜŜŘ ǘƻ ōǳƛƭŘ ŀ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ 5{-1 distortion that matches 

the exact circuit used by the large Japanese manufacturer of the original post-1994 DS-1 Distortion (with the exception of replacing the SIP-8 dual op amp layout 

with a DIP-8 dual op amp layout.) 

Please be advised that both of the DS-1 layouts in this document are a bit more complicated than your average beginner-level project.  Please consider the 

following factors and honestly assess your skill-level before you begin building this project: 

1. The component count is higher than a booster/overdrive/simple distortion (like the MXR Distortion+), which means more places to have to trouble-

shoot in the event of a failure. 

2. The component spacing is rather tight on both layouts, so you will need to solder with care to avoid creating short-circuits via solder bridges. 

3. LŦ ȅƻǳ ŀǘǘŜƳǇǘ ǘƻ ōǳƛƭŘ ǘƘŜ ά{ǘƻŎƪ 5{-м 5ƛǎǘƻǊǘƛƻƴέΣ ȅƻǳ ǿƛƭƭ ōŜ ǿƻǊƪƛƴƎ ǿƛǘƘ WC9¢ǎ in the flip-flop switching circuitry.  Multiple JFETs often need to be 

tested and grouped to get a set of individual JFETs that will work as desired in the circuit.  The topic of JFET matching is beyond the scope of this 

document, but if you wish to learn more about this topic, please read more about it over at GEOFEX. 

DƛǾŜƴ ǘƘŜǎŜ ŦŀŎǘƻǊǎΣ LΩŘ ǊŀǘŜ ǘƘŜ ŘƛŦŦƛŎǳƭǘȅ ƻŦ ǘƘƛǎ ǇǊƻƧŜŎǘ ŀǎ Lb¢9wa95L!¢9Φ  ¢Ƙƛǎ ƳŜŀƴǎ ƛǘ ƛǎ ǇǊƻōŀōƭȅ ƴƻǘ ŀ ƎƻƻŘ ƛŘŜŀ ŦƻǊ your first pedal build, but it will not be 

overly-ŘƛŦŦƛŎǳƭǘ ƛŦ ȅƻǳ ǘŀƪŜ ȅƻǳǊ ǘƛƳŜ ŀƴŘ ŎŀǊŜŦǳƭƭȅ ŀǎǎŜƳōƭŜ ǘƘŜ ǇŜŘŀƭ ǿƛǘƘ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǎƪƛƭƭǎ ȅƻǳΩǾŜ ŘŜǾŜƭƻǇŜŘ ƛƴ ȅƻǳǊ ǇǊŜǾƛous pedal building 

experience. 

  

http://www.geofex.com/Article_Folders/fetmatch/fetmatch.htm
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BUILD A STOCK DS-1 DISTORTION 

This schematic was reverse-engineered by Muhammad Iqbal from images of actual DS-1 circuit boards.  All components in the schematic below are labeled with 

the same labels as the commercially-produced product, so if you find new DS-1 mods on the Internet that reference component numbers on the commercially-

produced DS-1, they will be applicable to this circuit as well.  This schematic includes all of the components from the original DS-1 board, including input and 

output buffers, as well as the switching circuitry. 

This layout has been built and verified as successful by Muhammad Iqbal. 
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The layout below is designed to fit into a BOSS
®

-style pedal enclosure, but may also be fit into a 1790-style enclosure. 

 

Component Layout (enlarged): Ready-To-Transfer: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stock DS-1 Layouts by: Muhammad Iqbal 
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Stock DS-1 Connections: 

 

W1    ς Input 
W2, W3, W4 (VR1) ς 5L{¢ /ƻƴǘǊƻƭΣ мллYʍ [ƛƴŜŀǊ tƻǘentiometer 
W5, W6, W7 (VR2) ς [9±9[ /ƻƴǘǊƻƭΣ мллYʍ [ƛƴŜŀǊ tƻǘentiometer 
W8, W9, W10 (VR3) ς ¢hb9 /ƻƴǘǊƻƭΣ нлYʍ [ƛƴŜŀǊ tƻǘentiometer 
W11   ς Output 
W12   ς Ground to Input Sleeve 
 

W13 ς Effect Switch, SPST Momentary 
W14 ς Board to Input Jack Ring, then Battery Negative (-) 
W15 ς +9V to LED (+) 
W16 ς Battery Positive (+) 
W17 ς Effect Switch, SPST Momentary 
W18 ς Power return from LED Negative (-) to flip-flop switching circuit 

 

Stock DS-1 Parts List: 

C1 ς лΦлпт˃C 
C2 ς лΦпт˃Cκрл± 
C3 ς лΦлпт˃C 
C4 ς 250pF 
C5 ς лΦлсу˃C 
C6 ς omitted in original 
C7 ς 100pF 
C8 ς 1˃Cκрл± 
C9 ς лΦпт˃Cκрл± bt 

C10 ς лΦлм˃C 
C11 ς 0.022uF 
C12 ς лΦм˃C 
C13 ς лΦлпт˃C 
C14 ς м˃Cκрл± 
C15 ς пт˃CκсΦо± 
C16 ς 470pF 
C17 ς 470pF 
C18 ς 220pF 
C19 ς 220pF 
C20 ς лΦлпт˃C 
C21 ς лΦлпт˃C 
C22 ς лΦлм˃C 
C23 ς млл˃Cκмс± 

R1 ς мYʍ 
R2 ς птлYʍ 
R3 ς млYʍ 
R4 ς мллYʍ 
R5 ς мaʍ 
R6 ς мллYʍ 
R7 ς птлYʍ 
R8 ς млYʍ 
R9 ς ннʍ 
R10 ς мллYʍ 
R11 ς мллYʍ 
R12 ς omitted in original 
R13 ς 4Kтʍ 
R14 ς 2Kнʍ 
R15 ς 2Kнʍ 
R16 ς 6Kуʍ 
R17 ς 6Kуʍ 
R18 ς млYʍ 
R19 ς мaʍ 
R20 ς мaʍ 
R21 ς млYʍ 
R22 ς мYʍ 
R23 ς мллYʍ 
R24 ς млYʍ 

R25 ς млYʍ 
R26 ς мллYʍ 
R27 ς мллYʍ 
R28 ς рсYʍ 
R29 ς рсYʍ 
R30 ς рсYʍ 
R31 ς рсYʍ 
R32 ς мaʍ 
R33 ς мaʍ 
R34 ς omitted in original 
R35 ς 3Kфʍ 
R36 ς мaʍ 
R37 ς мллʍ 
R38 ς omitted in original 
R39 ς птYʍ 
R40 ς мYʍ 

D1 ς 1N4004 
D2 ς 5.6V Zener 
D3 ς omitted in original 
D4 ς 1N4148 
D5 ς 1N4148 
D6 ς 1N4148 
D7 ς 1N4148 
D8 ς 1N4148 

Q1 ς 2SC2240* 
Q2 ς 2SC2240 
Q3 ς 2SC2240 
Q4 ς 2SC2458** 
Q5 ς 2SC2458 
Q6 ς 2SK30A*** 
Q7 ς 2SK30A 
Q8 ς 2SK30A 
 
LED1 ς 3mm Red LED 
SW1 ς SPST momentary 
VR1 ς мллYʍ [ƛƴŜŀǊ tƻǘ 
VR2 ς мллYʍ [ƛƴŜŀǊ tƻǘ 
VR3 ς нлYʍ [ƛƴŜŀǊ tƻǘ 
 
IC1 ς NJM3404AD 
NOTE: 
The NJM3404AL SIP8 dual op 
amp is currently used in post-
1994 DS-1 pedals.  This chip is 
available in DIP-8 format, but 
the older M5223AL and 
BA728N dual op amps are not.  
LŦ ȅƻǳΩǊŜ ƎƻƛƴƎ ŦƻǊ ŀ ǎǘƻŎƪ 5{-
1, try the NJM3404AD (DIP-8) 
in this layout. 
 

*2N5088 transistors may be 
used in place of 2SC2240 
transistors.  You will need to 
orient the pins differently, as 
the 2SC2240 are B-C-E and 
2N5088 are C-B-E. 
 
** BC549 or BC559 transistors 
may be used in place of 
2SC2458 transistors.  You will 
need to orient the pins 
differently, as the 2SC2458 are 
B-C-E and BC549/BC559 are C-
B-E. 
 
***2N5457 transistors are 
somewhat close to 2SK30A 
transistors.  You will need to 
orient the pins differently, as 
the 2SK30A are S-G-D and 
2N5457 are G-S-D.  If you want 
to purchase 2SK30A 
transistors, Small Bear 
Electronics has them. 

http://www.smallbearelec.com/
http://www.smallbearelec.com/
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Stock DS-1 Wiring: 

The diagram below is a 1:1 scale image of an installation of the Stock DS-1 in a 1790-style enclosure. 

 

1:1 
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Stock DS-1 Enclosure Drilling Template: 

Print out this page, cut out the diagram below and place it on top of your 1790-style enclosure, folding the smaller rounded rectangle over the edge and tape 

everything down securely.  All holes are sized according to manufacturer specifications.  Since there are variances between hole sizes required by different 

manufacturers, you may need to reduce/enlarge some of the holes to fit your components.  It is a good practice to purchase a dial caliper and measure the exact 

parts you plan to use before drilling any enclosure, but this template should work for most components available. 
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BUILD A TRUE-BYPASS DS-1 DISTORTION 

¢Ƙƛǎ ǎŎƘŜƳŀǘƛŎ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ōȅ .ǊŜǘǘ aƛƭƭŜǊ ŦǊƻƳ aǳƘŀƳƳŀŘ LǉōŀƭΩǎ άBOSS
®

 DS-1 Distortionέ ǎŎƘŜƳŀǘƛŎΦ  !ƭƭ ŎƻƳǇƻƴŜƴǘǎ ƛƴ ǘƘŜ ǎŎƘŜƳŀǘƛŎ ōŜƭƻǿ ŀǊŜ ƭŀōŜƭŜŘ 

with the same labels as the commercially-produced product, so if you find new DS-1 mods on the Internet that reference component numbers on the 

commercially-produced DS-1, they will be applicable to this circuit as well.  This schematic does not include all of the components from the original DS-1 board, 

as it removes the input/output buffers and the switching circuitry. 

This schematic also includes Robert KeeleyΩǎ ά{ŜŜƛƴƎ 9ȅŜέ ŀƴŘ ά¦ƭǘǊŀέ ƳƻŘǎΣ ǿƘƛŎƘ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ-ŘŜǇǘƘ ƛƴ ǘƘŜ άRobert Keeley DS-м ά{ŜŜƛƴƎ 9ȅŜέ κ ά¦ƭǘǊŀέ 

Modsέ ǎŜŎǘƛƻƴ at the end of this document.  Please note that circuit components that map to the original DS-1 circuit have red lines, whereas the Keeley mods 

have orange lines.  You can build this design with or without the Keeley mods, but if you do not include the mods, please be sure to install jumpers between the 

ǇŀŘǎ ƳŀǊƪŜŘ ΨCOMΩ and Ω1Ω on the SPDT1 and SPDT2, as indicated on the Component Layout.  I would recommend installing the Keeley mods, as I have designed 

it to allow switching between either Keeley diode mod individually, or you can switch the clipping diode mods off altogether and have a nearly-stock DS-1 sound. 

¢Ƙƛǎ ƭŀȅƻǳǘ ƛǎ ǳƴǾŜǊƛŦƛŜŘ ŀǘ ǘƘƛǎ ǘƛƳŜΣ ŀǎ LΩǾŜ Ǝƻǘ ŦƛǾŜ 5{-м ǇŜŘŀƭǎ ƻŦ ǾŀǊƛƻǳǎ ǾƛƴǘŀƎŜǎ ŀƴŘ ƳƻŘǎΧŀƴŘ L ǊŜŀƭƭȅ ŘƻƴΩǘ ǿŀƴǘ ƻƴŜ ƳƻǊŜΦ  LŦ ȅƻǳ ōǳƛƭŘ ǘƘis successfully, 

ǇƭŜŀǎŜ ƭŜǘ ƳŜ ƪƴƻǿ ŀƴŘ LΩƭƭ ŎǊŜŘƛǘ ȅƻǳ ŀǎ ǘƘŜ ƛƴƛǘƛŀƭ ōǳƛƭŘ ǾŜǊƛŦƛŜǊ ƛƴ ǘƘƛǎ ŘƻŎΦ 
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The layout below is designed to fit into a Hammond 1590BB-style enclosure. 

Component 
Layout 

(enlarged): 

 

Ready-To-
Transfer: 

 

  
 
True-Bypass DS-1 Layouts by: Brett Miller 
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True-Bypass DS-1 Connections: 

IN    ς Input 
W2, W3, W4 (VR1) ς 5L{¢ /ƻƴǘǊƻƭΣ мллYʍ [ƛƴŜŀǊ tƻǘŜƴǘƛƻƳŜǘŜǊ 
W5, W6, W7 (VR2) ς [9±9[ /ƻƴǘǊƻƭΣ мллYʍ [ƛƴŜŀǊ tƻǘŜƴǘƛƻƳŜǘŜǊ 
W8, W9, W10 (VR3) ς ¢hb9 /ƻƴǘǊƻƭΣ нлYʍ [ƛƴŜŀǊ tƻǘŜƴǘƛƻƳŜǘŜǊ 

OUT ς Output 
GND ς Ground 
+9V ς +9V Input 
LED+ ς Current-limited + 9V power to status LED (LED1) 

True-Bypass DS-1 Parts List: 

C3 ς 47nF 
C4 ς 250pF 
C5 ς 68nF 
C7 ς 100pF 
C8 ς лΦпт˃C 
C9 ς лΦпт˃C 

C10 ς 10nF 
C11 ς 22nF 
C12 ς 100nF 
C14 ς 1˃C/50V 
C15 ς пт˃CκсΦо± 
C16 ς 470pF 
C23 ς млл˃Cκмс± 
 
MC1 ς 47pF 
 

R5 ς мaʍ 
R6 ς мллYʍ 
R7 ς птлYʍ 
R8 ς млYʍ 
R9 ς ннʍ 
R10 ς мллYʍ 
R11 ς мллYʍ 
R13 ς пYтʍ 
R14 ς нYнʍ 
R15 ς нYнʍ 
R16 ς сYуʍ 
R17 ς сYуʍ 
R18 ς omitted in TB layout 
R23 ς 100Kʍ 
R24 ς млYʍ 
R25 ς млYʍ 
R39 ς птYʍ 
R40 ς мYʍ 
LR1 ς пYтʍ 
 

D1 ς 1N4004 
D4 ς 1N4148 
D5 ς 1N4148 
D8 ς 1N4148 
 
LED1 ς 3mm Red LED 
 
MD1 ς 1N4148 
MLED1 ς 3mm Red LED 
MLED2 ς 3mm Red LED 
 
SW1 ς 3PDT latching 
SPDT1 ς SPDT toggle, ON-ON 
SPDT2 ς SPDT toggle, ON-ON 

Q2 ς 2N5088* 
 
VR1 ς мллYʍ [ƛƴŜŀǊ tƻǘ 
VR2 ς мллYʍ [ƛƴŜŀǊ tƻǘ 
VR3 ς нлYʍ [ƛƴŜŀǊ tƻǘ 
 
IC1 ς NJM3404AD 
 
NOTE: 
The NJM3404AL SIP8 dual op 
amp is currently used in post-
1994 DS-1 pedals.  This chip is 
available in DIP-8 format, but 
the older M5223AL and 
BA728N dual op amps are 
ƴƻǘΦ  LŦ ȅƻǳΩǊŜ ƎƻƛƴƎ ŦƻǊ ŀ 
stock DS-1, try the 
NJM3404AD (DIP-8) in this 
layout. 
 
 

*2SC2240 transistors may be 
used in place of 2N5088 
transistors.  I have designed 
this layout around the 
2N5088, so if you want to use 
2SC2240 as in the original, 
you will need to orient the 
pins differently, as the 
2SC2240 are B-C-E and 
2N5088 are  
C-B-E. 
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True-Bypass DS-1 Wiring: 

The diagram below is a 1:1 scale image of an installation of the True-Bypass DS-1 in a Hammond 1590BB-style enclosure. 

 

1:1 

 

 

  








































