OCT. 1986 DR-220A/E '

DI30SS DR.220A/E SERVIGE NOTES]  °°%seH it

R . ‘ @ Place the DR-220 upside down O it Fisid. kT 2 41T,
First Edition |

then remove the battery cover. - e,
@ Remove 2.6 x 6mm P type tapping A T7—2ffuTtng sy ey

SPECIF|CATIONS screws (3 pcs) on the bottom case. EZ2.6X6M p& A P3KEIZT T,
© Turn the DR-220 over. Grasp the © Lr—20LCDMAEHS, X10D

Memory Capacity : 32 Preset Rhythm Patterns Sound Sources: ' ICD side of thehupper case :and BRICHLBE Er—2& Fr—2%

32 User’s Programmable Rhythm Patterns DR-220A Bass Drum I then separate the cases as shown PEEANG) ) )

Songs 128 bers x 8 (with Song Chain: 256 bars) Snare Drum in Fig. 1. ‘ °
Tempo : ) =401t0 250 Closed Hi-hat/Open Hi-hat l
Output : Max. Level 2.6 Vpp 2KS2 Rim Shot/Hand Clap |
Noise Level : Less than —80dBm (IHFA) Hi Tom/Mid Tom/Low Tom Fig. 1
Power Requirements : 6V DC (Batteries SUM-3 x 4) Crash Cymbal/Ride Cymbal

or AC Adaptor BOSS PSA-100, 120, 220 or 240 Accent
Current Draw : 30mA DCat 9V
Battery life : Approx. 30 hours (SUM-3) DR-220E Electronic Bass Drum { Battery Cover
Dimensions 1 239(W) x 75(D) x 31(H)mm Electronic Snare Drum 1 2202577000 (DR-220A)

9-7/16 x 2-15/16 x 1-1/4 in. Closed Hi-hat/Open Hi-hat ! 2202577100 {DR.220E)
Weight : 3560g/120z. including batteries Cowbell/Slap ‘ :
Accessories : SUM-3 dry cell batteries x 4 Electronic Hi Tom/Electronic Mid Tom

BOSS Original Case x 1 Electronic Low Tom
Options : Connection Cord PJ-1 China Cymbal/Cup

AC Adaptor BOSS PSA series Accent \ \

e e &\i\
@—® Tapping Screw
gm__? %ﬁ@,‘f\go% &/@\L 2.6 x 6mm P type (3 pcs)

Jack mini L Switch SSSS52031A ‘ VOICING Board
SG8026 (1315932900) ’ 7314230000 DR-220A 2 x 5mm Fe, P, Cm
(1344940100) Knob 7314330000 DR-220E o & 2K2n:8bs12500
(2248512500) (pcb 2292538700)
L Jack “
HEC0470-01-630 ’
(1344971100)
——LCD Top Case Jack Mono Shield Cover
(1502943900) DR-220A (2201568700) dark gray HLJ0520-01-110 2225524300
DR-220E (2201568800) silver (1344912500) )
) . Bottom Case S
S ! 2201568900 DR-220A
e I 1’ 2201569000 DR-220E CSmt——— Knob 2248512300 DR-220A

| [ (o MT HT cey
DELETE INSERT COPY REPEAT

| 7

l CLEAR 12/16 TRIG IN CHAIN

2248512400 DR-220E

® @

2 x 5mm Fe, P, Cm

RIM HCP CH OH

PHONES  OUTPUT

g p—————— |

| o] * 51’ (4 pcs)
|
| =] =] BD ) RCY ACC SW BOARD |
|L! starre | [ storconto | ENTER—j ﬂ (7314231000) '
————— === | (PCB. 2292538600) : Rubber Switch
L J (A: 2249512600)
{ B o (E: 2249512700)
—— Display Window L— Rubber Switch (28 Contacts) Jack mini Stéres ubber Lonnector
DR-220A (2202576800) DR-220A (2249512600) HSJ 0022 A 2e (2343532800) Top Case®
DR-220E (2202576900 -220E (22 oty
( ) DR-220E (2249512700) (1344942300) (A: 2201568700)
LCD (E: 2201568900)
(1502943900) r——TerminaI Plate D
Battery Cover | Bottom Case Assy ——— Knob (2345516600)
DR-220A (2202577000) DR-220A (2201568900) DR-220A (2248512300) .
DR-220E (2202577100) DR-220E (2201569000) DR-220E (2248512400) Tarminal Plate B
Pot. RS20411AA-100KB _ (2345516400)
(13339349) Display Window - 1 Plate C
{ — Tarminal Plate

(A: 2202576800)
(E: 2202576900)

%W PICTURE DR-220A % I\

S— ==

N (2345516500)

Terminal Plate A ———
(2345516300)

=Roland Printed in Japan BD-2




DR-220A/E | OCT. 1986
'\
IC DATA f
|
1/0 16 DESIG 1/0 16
GATE ARRAY ’ PIN | DESIG. | PIN | DESIG. PIN | DESIG. | PIN | DESIG. CPU NO| 170 DES NO| 170 | DESIG | NO | 1/0 NO |1/ OEs
—— 1 170 Par {21] 0 s22 |41 o sa |e1]1/0 P10
MB670120 \ L I = ol N LA L #PD7514G-236 20 10| pao |22| 0 | s21 || - NC 62| 0 P33
‘ 2 vss | 22 06 42| vss 62| AR16
PIN ASSIGNMENT | 3| a4 | 23 vSs 43| Rsto | 63] vss 8] — X2 12| - N 143] 0 > 168190 i
al X1 [24] 0 | 0 s2 |6a| - vssS
64 41 “ 4 A2 | 24 00 a4 | K2 64| DAO 520 T Tes 1 o P31
65 U i lIH ‘ 40 ‘ 5 | a3 | 25 05 as| cko | 65| DAY PIN ASSIGNMENT O T | WS 1251 0 | 19 |45) 0 S - —
== - 4 0
=] —— 1 6 A7 | 26 01 46| CcK1 66| DA2 64 4 6 ez 2‘75 0 | S18 ]46] 0 ?0 : P
—— | - 17 | INT1 1 I
e 7 A8 | 27 04 47 81 67| DA3 6 H' ’ ‘ I H‘ . 4 wer jery o S i N 6 y o
= = 8| o | coM3 28] 0 S1 48| 1 RESET |68 | 1/0 S0
— TOP VIEW — ' 8 A6 | 28 02 48] e0] 68] M — _-——O 29 16 4 1 |69 ] 170 | por/sck
P —— “ 9 A9 | 29 03 49| 83 | 69| o0AS —= — 9] 0] coe 0 [ 51 [49] ! a o
pu— — — —— 0| 0 oM1 | 30 S14 |s0| - c2 |70 1 IN
— ® — 10 AS | 30 | ROWR s0l 82 | 70| on6 —] TOP VIEW —— ¢ 0 - -
80 N 25 1 a1 | 31 INH 51 85 71| oAz f— —— T 0| COMOS1] 0 | S18 |51]1/0 P73 || 1/0 =
f— — 1 0 P72 | 72| 110
TS T I T ) I = o ] 2 R Y Y
N —— - 71 |
| 13 A4 | 33 VoD 53 B4 73| VoD 80 25 13 z $30 : :’3 : '/z o :j ;0 =3
14 S: 0 ! 1
PIN FUNCTIONS M| A6 | 34| TeO ] S4] 87 f 74] QN 1 I”HH”H”WHI ”24 > = - P = =
15 A3 | 35 162 55 86 75| DA10 15) 0 528 0 S10 |55| 0 f : =
76 | |
NAME PIN | I/0 DESCRIPTION 16 A0 | 36 TCL 56| ALEL 76 | DA11 6] 0 S27 136 0 $9_|%6] 0 P21/PT°$B 7? |;o =
7
vdd 33 - power supply +5V 17 A2 37 TCKO 57 | ALEH 77 A 7 0 S;: 3 ((: Sg :; (/)0 P20/P213 %170 p—
- 1 S: |
7: 18 | RoMs | 38 | TCK 58| cs | 78 8 8| © ® S S Ea o
- 1 4 I
n 2 = 5 e o P ™ = c gl o s24 |39) 0 s6 |59 1/0 Ps e -
Bl - GND 20 07 | 40 X2 60| ©of | 80| RAMs 2] 0] S8 4]0 | S5 Jeojiso /
52 .
63 | -- ‘\‘ PORT ASSIGNMENT
X1 39 1 Xtal terminal (2.4MHz) )
X2 40 0 NAME N
i : BLOCK D'AGRAM PI I/0 DESCRIPTION
RST 61 I reset input (low active) ,
RSTO 43 0 reset output (high active) :’ldd 22 T ggwer supply +5V
KO B o 300KHz 53 b
CK1 46 0 external clock output 25KHz ( Vle3 5
CK2 44 0 390.625Hz [ MODE 2 vie2 6 I power supply for LCD
cs 58 1 chip select input ("L"=ROM, "H"=RAM) | ; vicl 7
WR 59 I memory write request [ | [0/'(0 P — > TGO CcoM3 8
OE 60 I output enable | Tckd > > TG2 | | [} LCD common signal output
ALEL 56 1 low address latch enable | COMO 11
ALEH 57 I high address latch enable | S31 12
w10 | ) o
Bl 47 | 170 szl 22
B2 50 | 1/0 S20 24
B3 49 | 1/0 | |
:g g:la i;g adderss / data bus (to CPU) ADDRESS zif zz (o] LCD segment signal output
86 55 | 1/0 COUNTER ﬁ | |
B7 54 | 1/0 ggpg sq a
ROMS 18| o ROM select (low active) :> 3 e
RAMS 80 (] RAM select (high active) | |
RDWR 30 | o read/write ("H"=read, "L"=write) :> ADDRESS $0 a6 |
A0 21 ‘ SELECTOR
Al 19 X1 4 CK1 ( 25KHz )
A2 17 ( :) :> AO-A16 INT1 a7 || 1 external clock in  CK2 (390.625Hz)
Az i ‘ cLl 49 CKO (  300KHz )
A4 13 | P73 51
A5 10 | | | 0 key scanning signal output
AB 8 | CS P70 54
A7 6 0 address bus (to CPU) | AR16 > P13 %5
A8 7 | !
:?o 12 i —> 225 _'—_'j,> 00-07 P'IO s{
4 I key scanning data input
All 11 ALEH < Ptlss 71
Al2 4 . |
A13 5 } ALEL $ ROWR P60 74 |J
Al4 3 P53 75
Al5 1 | |
Al 14 | -
| - <_—_> « i) P50 78
~ ” BO-B7 ol =< 5 P43 79 ||1/0 adress / data bus
Dl 26 > & <z :> DAO-DA11 P42 80
D2 28 OF —— - :3(1) é
D3 29 1/0 data bus (to memories) J
D4 -
o4 ;Z WR P22 55 0 TRIG OUT signal
D6 22 1 B
o 22 < § | oM P21 56 0 LED
DAO 52 35 : P20 57 cs ( "L"=ROM, "H"=RAM )
| | 0 12 bit sound data output { P33 62 OE
o | molE |
A 77 | o ] [ ; 2
B 78 0 ] DMUX channel select CKO ~at— P30 56 ALEH
C 79 0 CK1 - - = A .
vH a1 o [} oMUX inhibit l &3 TIMING -8 INTO 70 I TRIG IN signal
TG0 ) trigger output[ channel 0 ] RSTO = GENERATOR :?NH RESET a8 | 1 CPU reset ( high active )
G2 35 | o channel 2 . 503 5
MODE 32 I pulled down = DR-220A mode select i
pulled up = DDR-220E j P(l)l 69 J I pulled down, input port, unused
oM 41 I pulled down,sound data output mode select
AR16 62 1 pulled down,address bit 16 X2 3 -= NC Xtal terminal for count clock, unused
TCL 36 I pulled up CL2 50 - NC RC terminal for system clock, unused
TCKO 37 I pulled down ch test Voo Vss RSTTCL X1 X2 (NC) 23 - NC
TCK1 38 | 1 pulled down / (NC) a2z | - Ne




DR-220A/E

CIRCUIT DESCRIPTION

The DR-220 incorporates a multi sound source system
in which plural sound data stored in a ROM are called

by a multi-address counterin the timesharing fashion.

The data read are converted to analog equivalents via
a DAC. The system has found applications in many
Roland and BOSS products. Built in the DR-220 is the
most advanced Roland’s custom-gate array MB670120.
The gate array has some associated stages not found
on its predecessor.

The sound ROM, 1C2, contains 11 sound data which will
be be read sequentially by the 6 counters in the gate
array. The data are then converted to analog voltages
via an R-2R ladder resistor and op amp, IC5. The DMUX,
ICB6, connects the signals to correct audio channels,
respectively.The gate array generates not only multi-
ple addresses but also the CPU system clocks, CKO-CK3

-- can be said to be the central part of the DR-220.

1. Timing Generator

The timing generator in the gate array generates
various clocks ( see figures below ) from the 2.4MHz
ceramic externally connected to X1 and X2 terminals.
These clocks determine the channel for a given out-
put sound and the timings of the data reading and
whole system functions.

SYSTEM CLOCK

3.3us
225ns—=H-
ot | | |
1 |
o 13.3us 26.7us o

i
!

(300KHZ)

(25KHz)

« J
~4f

1.28ms
(390.625Hz)

v 1.28ms

2. Memory Accessing

The CPU, 1C101, accesses memories ( RAM, 1C3 and ROM,
IC2 ) through the gate array. The address as well
as data are transferred over the data bus between
gate array B0-B7 and CPU |/0 ports. The procedures
are described briefly-as follows.
2-1. CPU - selects a memory with the CS:
low CS=ROM; high CS=RAM
2-2. CPU - places the upper addresses A8-A15 on
B0-B7

2-3. CPU - pulls ALEH low

GAte array - latches the upper addresses into

an internal latch

1BEER

DR—-220TCRVILFERIYATLHNEAENTNET,
PIFBRIATLER. ROMERMENTNDIEADS
BORET —9%. VILF - PREUANDYIRZE > THD
BTHPELER, PFOTBRECEBRIDIH/ATT. A
RERECO-SYRSRURARBTEAENTVFEITN .
AHETE. BIOBESWEERBEDRWVWT — 2L 7%
PRUR - HDOVIELTERBENTVWET,.
BBRROM(IC2)RD1 1BROYOIRT -9, 7
kP2 (IC1)D6FPURIL PEULARANDYIIZ
SOBRFTHHEENIEZHR-2RII-ER (R19) &A
NPT (1C5) TPFOTBRERCEREINET. DEIZ
DMUX (IC6) EE>THBEFrRIL (Z0v7TA,
B. CRE>TR&ED) ANBAENFT. T —~PL T
PIFPRELUADH. CPUDYRATLDOw?D CKO.
CK1l. CK2 S&XUIJEYRBRELFT. LEN DT,
DR-220TRT—tPL7DABFKOPONESREZR
BELTWDHEERFTo

.94 -5
~kPLADI9CZYT - VIR -9IIZIB 2.4MH 2z

2I0v7H8 X1, X2 GFEHIENTHEFT, 97
SVIYIRL-9 OWNREE FTRERLEFT. IND
@ 20923, BOHIBL 97IVT PWN FuUxR
LVOBREUICE® VAT LEROBEI =T HRFI
20T, DR-220DMNEBEEIF .

S 3

DMUX TIMING

enllo 1 2 3 4 s|lo 1 2 3 4 s|

A b l I ' l l (75KHZ)

6.67us

(150KHZ )
msausJLJaasus

2. XE) TR
CPU(IC101)R@7T—rPLrEBUTHAE') (RA
M IC3. ROM IC2)RCPIOCALFT. PKL AR
U7 =987 -+7LDBO0-B7&CPUDI /OR—
FREATEXRENFT. MEBELRDEDTI,

(1) (CPU) PORRATNEAEIECSTER
CS:L=ROM. H=RAM
BO-B7ALI7’KLUR (A8—-A
15) 48N
(3) (CPU) ALEHZELICT?D

(¥—=h7L4) ALEHQUTFHOT. PRL 2R
ERBPRLUADYFIRZTwF

(2) (CPU)

2-4. CPU - places the lower addresses AO-A7 on BO-B7
2-5. CPU - pulls ALEL low
Gate array - latches the lower addresses
2-6a. Data Reading
When the CPU pulls OE low,
outputs data on BO-B7.
2-6b. Data Writing
The CPU represents data on B0-B7 and then a
low WR.
The gate array writes the data into the RAM ICS.

the gate array

1. Rend Timing (ROM)

cs
60u S | S52uS 63u S N
|
80-87 )'( AB-A15 X AQ-A7 RGN Valld DATA
80usS 104 SCHAX)
L
ALEH
132uS
ALEL
192u'S 60uS
OE

3. Sound Output

The following discussion is limited to a description
of open hi-hat, OH, in the manual mode. The encircled
figures refer to those in the diagram that follows.

@ Upon pressing OH button, the CPU sends, via gate
array, to the RAM, IC3, an 8-bit data OH "Out data”.
The OH out dta contains:

OH "Level data” that has been set from the front

panel using OH LEVEL, and OH "Channel data” that

specifies sound to be generated.
@ RAM addresses 0-5 are memory space for working
area which is divided into 6 with no. 4 being assign-
ed to sound channel 4 which will store OH Out data.
® The gate array is scanning over RAM addresses 0-5
every 6.67u4s. Upon detecting OH out data in the
location 4, it starts address counter no. 4. With
the counter no. 4 output, the &gate array reads OH
wave data from the corresponding memory loca tion in
the ROM, 1C2, through the data bus D0-D7, and repeats
reading at 40us intervals as the counter increments.
@ The gate array processes the 8 bit data based on
OH Level data, converting it to a 12-bit data and
placing it on DAO-DA11.
® The 12-bit data is converted to the analog voltage
at the DAC output consisting of R19 (R-2R ladder
resistor) and IC5 and is sent to 1CB, DMUX.

(4) (CPU) BO-B7ATPKLR (A0-AT)
ZEN
(5) (CPU) ALEL%ZLET?D
(¥—=+r7L4) ALELOUFHODT FhHirPK
LAZEZvF
(6A) FhiLe
(CPU) OE%LICTD
(¥=+r7L4) F—-9%BO-B7AYEN
(6B) #HAAK
(CPU) BO-B7AF—9%&HNAL. WRZEL
232
(F=br7LA4) T-92WOAIRAMICEBAS

2. Write Timing (RAM)

B0-87

ALEH

ALEL

S8uS S7usS . S7us

AB-A15 X A0D-A7 X DATA

80usS

132uS

192u 8 28uS

3.EHL
VIaPNTHA=T Y - N1 /\wk (OH) 2B 186 %
PlELCHRAZEDNF T NDROESEI TOTO Y 7-P
DESIZHML FTo

® CPURL, OH RI9UHFBaEnNdE. /SRILD OH -

LEVEL DO®EElCMmLU.Z OH " LEVEL” F-9
SKXV. OH #RT OH " CHANNEL” F—-9%.

8wyk~® OH " OUT ”"5F—-9 &UT ¥—k7L

1Z7MTLT RAM I1C3 NEVAIFT,

@ RAM @ 0-5FB#HREO—*F>7JI'JPT. 0 #55

DYDIDIUE « FeRIVCENEFNFOY T NTVET,
OH " OUT " F—-9R 4FvUXRIL CHMT D4 &

CBZAFNFTo

® 7—-kPLAE. RAMD 0-5&i#% 6.6 7uS B
CRFeLTHD. 4RI " OUT ” F—9 8=
DFENTHNE. FrURIL 4D NOVIERI—REE,
ZOLNEICHBITSD ROM (I1C2) PRKLAND OH
DORET—9%. F—9/NA DO-D7 %#&BLT 40uS
BleHPAIFITo

@ 7—-~PLARCOKKT—-9%. OH LEVEL 7
—QIBETOTULNINERLE® DAO-DAL1IND12
EYRDNSUILT 9L THALET,
(R-2RJ9Y—#HH) & 1C
(1C6) A

® C2OF-91E. R19
S5TPHrO7BRELCERENIEER DUMX
ABNFTo



OCT. 1986

) ® The DMUX passes this signal onto output
only during a low INH after the ABC clocks has
sented "4" (001).
DR-220A (MODE=" L")
ch voice bytes
0 Bass Drum (BD) 2K
1 Snare Drum (SD) 6K
Low Tom (LT) 16K
2 Mid Tom (MT) 16K
Hi Tom (HT) 16K
) 3 Rim Shot (RIM) 2K
Hand Clap (HCP) 4K
4 Open Hi-hat (OH) 14K
Closed Hi-hat (CH) 2K
5 Ride Cymbal (RCY) 18K
Clash Cymbal (CCY) 30K

WAVEFORM DATA READ CYCLE

pin 1 ® DMUXRB. FvIYRIL-LLI~20v9 A BC#w
repre- 4(001)t@%t\lNHﬁD—@@\OHgélﬁ

2 heodnLFEd,

DR-220E (MODE="H")

ch voice bytes
Electronic Bass Drum (BD) 4K
1 Electronic Snare Drum (SD) 8K
Electronic Low Tom (LT) 16K
2 Electronic Mid Tom (MT) 16K
Electronic Hi Tom (HT) 16K
3 Cowbell (CB) 2K
Slap (SLP) 6K
4 Open Hi-hat (HT) 14K
Closed Hi-hat (CH) 2K
5 Cup (CUP) 10K
China Cymbal (CHY) 32K

1
]
]
re
!
]

1.674 S
1 6.674S 1

Address
¢

RAM TS lof 4] 2 3] 4] 5]
1
— ch I__ch ch ch ch ch
ROM TS 0 y 2 3 | 2] L%J [%2
]
]
! Ve
00 - D7 ) L) Ve VN a\ Van\
G ¥
DAO-DA11  chs X cho X cht Y ch2 X ch3 Y cha Y chs
(12bit) T !
% o
¢ 2.5u8S
When ““OH" button is pressed in Manual mode.
CPU GATE ARRAY RAM ROM
% (1¢101) (1c1) (1¢3) ‘ (1ce)
3 ' WAVE DATA
) @ @ SCANNING o
7 »{ 4 [ TH70
( | om "our paTa"
3 ‘ﬁ MULTIPLE !
5 & 3 ADDRESS ‘
g - COUNTER ‘ 2
M cho {
7o E 2 o
t I che SELECT DATA |3
5 = | ool _staar mis_ | T o
% chS OH
ADDRESS COUNTER OUTPUT
< ' 5
SA { OUTPUT LEVEL DATA
1 Press " OH" o7 WAVE DATA @
AY
S g i 00
LEVEL
. | CONVERTER ( |C5) DMUX)
4 SWITCH MATRIX @ (R1g) (ICS .
01
0A11 { g |
s N oac ® otfte
DAO -y oS AMP
> VOICE SIGNAL 0_3_1.2 (|c5)
0 CHANNEL SELECT CLOCK a1
{é N sl

INH

NOTE:

Low Pass Filter/Envelope

Channels 0(BD) and 2 (TOM) of the DMUX undergo vari-
cutoff low pass filtering through Q8 and G9, respect-
ively. When the gate array counter 0 starts, the 160
pulse is charged onto C27 whose envelope contours the
Q8 cutoff point.

TROUBLESHOOTING GUIDE

First see whether the problem resides in the CPU or
the gate array.

The followings is a gereral reference to their
functions and defective symptoms.

FUNCTIONS
CPU Scans switches; drives LCD;

fla§hes LED;

processes TRIG IN and OUT;

writes sound Out data into RAM 1C3
during sound reproduction cycle

|
GATE supplies CPU system clocks;
ARRAY achsses memories; performs sound

reproduction

DEFECTIVE SYMPTOMS

CPU no sgund (al'l voices); unable to
read switches;

failure in LCO driving;
incofrect LED flashing;

falsg TRIG IN/OUT

GATE no sound ( some of the followings

are functioning);

ARRAY | LED flashes after rhythm starting;
LCD reads other than sound names;

test mode works;

initialization completes;

switbhes are read

timbre is not what it should be

CAUT ION
R19 R-2R Ladder Resistor
Handle with care frangible components inside.

&%

Q—=N27 4NV —/TrRXa-7r
DMUXWBHNDS55, Fv2xRILO (BD) &2 (TOM)
CRAYRADTZED O-NAT7«1IL9— Q8. Q9N %
NENEHRENTVWET. ¥~ 17DHHV9 0 HR
I9—rTDE. TGO SO RIHINILA K C27 A
Fe—IEN. Q8 @ HYLAD EIVRO-ILTD I
INO-TERELF T,

HEZH Eoe b
WEEZWFCE. FTCPU. Y-~ 7. ODLWITNICER
B H2ONERBHI2EAWETT . BEHBOBRES.
KRB FRASEROBEOTT,
ERCHNNST . FTBBREEERBLTCF S\ CP
U20v7CKO-CK20DBBE&EADTT.,. BRERD
I1C 50RTBBS. 7~ 7L+ BBRECLEBAKL
TUL & Do

HEEBIE

CPU| A1/ vFRA¥v>Y, LCDRR. LEDER
TRIG INJTRIG OUTQRE
BHELE. SELTF—-9DRAMADEBENAD

T—k | CPUZRFTLI20OYIDHS
AL | ABINDPIERA, BHLLARE

N RIEIR B

cPU 5Pl

A& (£88R) | F® (BL. FTRO—BIIFR
AA W FgGEbIA 28T D)

T OBE
AY-—~EDLEDRE
LCDRRAR SRVBZEMR<LCDRR
TARE-RORF
LEDRERS 1T P24€8->3>
ATV FHmDiAD

TRIG IN/
OUT RK% BEeFAR

ER

R19 R-2RI¥—EHOMBEWFIZONWT
BHAASLACHEODOTRREUIIRNBORSEL
TF&L,



TEST PROGRAM (LcD CHECK)

Press and hold TEMPO and LEVEL and switch the

TAF £F=F(LCD Fxv2)

TEMPO K#Y:rLEVELK?Y

v % [A B

power on. The LCD will

light all the segments,

WMZAWLEBEBRIFHEATS. %xr7n7§Aﬁ

. o . i1 e DL 77X EHBELTLE
indicating that the unit is in the test mode. E#HL. LCDOZE” o ’iTV v M
. #SHIFT K% %# ZH¥F7 X bR
Press SHIFT several times, and the LCD alter-
) [T 7 Ay b afTicP 0 LY L7,
nately lights full-seg and half-seg.
Note that the unit will remain in this mode
until it is turned off.
[__sTep [1]2]3]4]5]6]|7[8]9[1011]12[13[14]15[16 STEP O I I I
|PATTERN 0|0 |e[e|o|e[e|e[o[o|e|o|e|e|o]e PATTERN [e[e]| | [e]e| | [e]e] | |e|e] | |
SONG [TEMPOMEASLEVEL| PATTERN | INSTRUMENT SONG [TEMPOMEASLEVEL| PATTERN | INSTRUMENT
(e D D A D D A ) 1 ey Ky
rt:nntullwlwtu_"l - H..._L.L. /AN
REPEAT| DELETE INSERT | COPY TRIG IN INSERT TRIG IN
MODE|] SONG PLAY CHAIN PATTERN PLAY MODE|] SONG PLAY |
SONG WRITE STEP WRITE TAP WRITE | STEP WRITE
Full Segment Half Segment
LCD Lp-B9112A1
SEG VS COM MATRIX
SEG CcoM 0 COM 1 CoM 2 COM 3 S SN Y Soerowa . o
 [Toos 11 o : G e B SRR RERIE ]
S1 10-seg 1 h K o g I N A B A N SN SN AU O SN SN S S O 11
S2 14-seg #1 J m n f 4 N
S3 | PATTERN 7-seg 12 b | cory a 1234567 8 910111213141516
©0000O0OCOGOOGOOOOOOOEO
S4 | PATTERN 7-seg #2 g e d £
S5 | PATTERN 7-seg #1 b c| CHAIN a TEMPOMEASLEVEL
S6 | PATTERN 7-se #1 g e d f )-[ “' “ (] '_:‘ ] '.Q—'l“.l '.‘-'Z'
S7 | PATTERN 16 @ | PATTERN 15 @ e STEP 13,14, 15, 16 ) ’ ’) ’) ’ j_’, , IIM 1] ’I/M
S8 | PATTERN 14 ® | PATTERN 13 @ REPEAT DELETE INSERT cop
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CERAMIC RESONATOR

12389763 CSA 2.400MK 2.4MHz
IC
15229854 MB670120 gate array
15179252 u PD7514G-236 CPU
15179796 TC531000P-7464 CMOS mask ROM (Sound ROM) DR-220A
15179797 M5M23C100-511P CMOS mask ROM (Sound ROM) DR-220E
15179317 TC5517APL CMOS S-RAM
15169515 M74HCOOP H CMOS quad 2-input NAND gate
15159113 HD140518P CMOS single 8 channel
multiplexer/demultiplexer
1518381380 M5216L OP amp
151838128 M5236L voltage regulator
TRANSISTOR
15119125 2SA1115-F PNP
15119605 2SB646-C PNP
15129137 2SC2603-F NPN
15129612 2SD1469-R (Selected) NPN
DIODE
1501920870 S-55006
15018125 1SS-133 rectifier
15019413 MTZ5.18-T77 5.1V zener
RESISTOR ARRAY
13919146 RKM14L503F (Selected) R-2R ladder network
or
13919177 24B-147-ME2 R-2R ladder network
NOTE

When replacing the resistor array with the other type, also

replace R32 and R13 with

ones to the table below.

PARTS LIST
CASING
22015687 Top Case DR-220A
22015688 Top Case DR-220E
22015689 Bottom Case Assy DR-220A
22015690 Bottom Case Assy DR-220E
(Bottom Case Assy includes the following 3 parts.)
Bottom Case
Terminal Plate A
Terminal Plate B
22025770 Battery Compartment Lid DR-220A
22025771 Battery Compartment Lid DR-220E
22025768 Display Window DR-220A
22025769 Display Window DR-220E
PCB ASSY
7314230000 Voicing Board (pcb 22825387) DR-220A
7314330000 Voicing Board (pcb 22925387) DR-220E
7314231000 Switch Board (pcb 22925386)
(Switch Board includes the following CHIP parts.)
Chip transistor 2MB709-S PNP
Chip Diode MA-151K single
MA-151WK double
RLZ4.7A zener
BR1102P LED red
Chip Resistor RPC10T 0%
RPC10T  100J
RPC10T 150J
RPC10T 1.8KJ
RPC10T 3.9KJ
RPC10T 47KJ
RPC10T  100KJ
Chip Capacitor ECUVIE104ZFM 0.1u«F 25V
KNOB
2248512300 VOLUME DR-220A
2248512400 VOLUME DR-220E
2248512500 POWER
LCD
15029439 LD-B3112A-1
INDUCTOR
12449266 BLO1 RN1-AB2 Ferrite Bead
JACK
13448125 HLJ 0520-01-110 monaural QUTPUT
13443401 SG 8026 mini TRIG IN, TRIG OUT
13449423 HSJ 0922-01-1140 mini, stereo  PHONES
134439711 HEC 0470-01-630 AC adaptor DC 9V IN
SWITCH
13159329 SSSS 52031A POWER
22495126 Rubber Switch (pad) DR-220A
22495127 Rubber Switch (pad) DR-220E
POTENTIOMETER
13339349 RS 20411AA-100KB 100KB VOLUME

BAPLZBOMERTBRL EBEEF. R3I2ERT13DEETELDK
DSEZEBELTTFEL,
Resistor Array R32 R13
RKM14L503F (Selected) 82K Q 100K 2
24B-147-ME2 39K 47K Q2
CONNECTOR
13429808 PS-30SD-D4TS1-1 30P Voicing brd
13439249 PS-D4T1-PKL1 30P Switch brd
23435328 Rubber Connector LCD
MISCELLANEOUS
13529133 RC Network EXR-P101K274C
13529137 RC Network EXR-P122K683C DR-220A
23455165 Terminal Plate C
23455166 Terminal Plate D
22255243 Shield Cover Bottom Cover
22015713 Soft Case
12569105 Dry Cell SUM-3S 1.5V



