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Paper Organ
. (Electronic Keyboard IC) i

Features
m Typical 3V operating voltage and low power consump- m On chip modulator for external RC envelope
tion m Vibrato effect
8 Piezo direct drive capability m Wide Compass:
& A magnetic speaker can be driven by connection of a @ Direct 14 key application (C5-C6),
PNP transistor Max. 26 key application (C4-C6).
a 64 KHz clock ® Direct 15 key whole tone application . ..........
® Fasttestcapabilty .. UM3522AD {C4-C6) (mask option) '
#8 RC oscillator with one external resistor ® LED can be driven by connecting an NPN transistor
® With key priority 8 Auto-Oscillator — Off function

General Description

The UM3521A series are fow-cost CMOS LSlIs designed envelope and buzzer can be driven directly.

for use in keyboard instruments. Features include wide-

range compass, maximum of 2 octaves, by piano and CMOS technology used to produce these devices results
organ tone. A number of keyboards can be chosen using in very low power consumption.

pin select options. It has a Preamplilfier on chip for
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Absolute Maximum Ratings® *Comments
DCSupply Voltage .. .............. —0.3V t0 6.0V Stress above those listed under “Absolute Maximum
Input/Output Voltage . . .. .. Vsg ~0.2V1o Vpp +0.2v  Ratings” may cause permanent damage to the device.
Operating Ambient Temperature . . . . . . . —10°C 10 60°C These are stress ratings only. Functional operation of

o o this device at these or any other conditions above those
Storage Temperature . . . ........... -55"Ct0 125°C indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Electrical Characteristics
(Vgs =0V, Ty = 25°C, Fgge = 65536 Hz, unless otherwise specified.)

. Parameter Symbol Min, Typ. Max. Condition

'Oﬁerating Voltage Vop 2.0V - 5V

* Operating Current Ipp — 2.5mA 5mA Vpp =3V, No Load

Vpp = 3V, OSC Halting
Stand-by Current Ists - - A all output pin unload
Input Voltage-High ViH- |Vop-o0.2v - Voo
Input Voltage-Low ViL Vss - Vgg+ 0.2V
L"lp”_‘ E‘:s"em M In 3uA - auA | Vpp =3V, Vi, — k45) =3V
MTO Drive Current Y] 1mA - - Vpp = 3V, Vou =156V, CD2=23V
MTO Sink Current IS 1mA - - Vpp =3V, VgL =16V, CD2=0V
MTO Drive Current ImD 1TmA - - Vpp =3V, Vou =186V, CD2=0V
‘MTO Sink Current Ims 1 m/} - - Vpp =3V, VgL =15V, CD2=3V
Input Current {2) OSC1 li2 —30nA - 30nA Vpp =3.3V, Vosc1 =0-33V
0SC2 Drive Current loss2 BOuA - - Vpo =2V, Vosct =0V, Voscz = 1.1V
0SC2 Sink Current loss2 BOWA - - Vpp =2V = Voser, Voscz = 0.5V
ENV Drive Current lep 400pA - - Vpp =2V, Veny = 1.1V
E;eql_”;my Deviaton 1 wrie | —10% - +10% | Vpp=3v
: Fosc (3.3V) — Fogc (27V)
Frequency Stability | AF/[F =" - 20%
Fosc (2.7V)
FLAG Drive Current lFLAG 200uA - - Vop =2V, VgLag = 1.1V
i -5
H
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Pad Description
Pad No. Dasignation _ Description
1 0SsCO RC oscillator pad or inverted clock output
2 0sci RC oscillator pad
R 3 FLAG ' This pad is used for driving LED
4 K1 Direct key signal input K1
5 K2 Direct key signal input K2
6 K3 . Direct key signal input K3
7 K4 Direct key singal input K4
8 K5 Direct key signal input Kb
9 K6 Direct key signal input K6
10 K7 Direct key signal input K7
) 11 K8 Direct key signal input K8
12 K9 Direct key signal input K9
13 K10 Direct key signal input K10
14 K11 Direct key signal input K11
15 K12 Direct key signal input K12
16 K13 Direct key signal input K13
17 ’ K14 Direct key signal input K14
18 K15 Direct key signal & control input
19 ViB Low frequency signal
20 VSS Negative power supply
i 21 ENV Enveloping circuit: terminal
22 CcD1 Singal differentiated terminal 1
23 . CcD2 ~ Signal differentiated terminal 2
24 - MTO " Modulated tone signal output 1
25 MTO Modulated tone signal output 2
26 Voo Positive power supply

Note: For UM3522AM Pad 4 is K5, Pad 5is K14, Pad 6 is Ky3, . ... . , Pad 17 is K, Pad 18 is K,

1-36
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) Application Circuit
{The envelope generator can be disabled by connecting ENV pin to Vss).
THE UM3521A HAS 6 KINDS OF APPLICATIONS
A. 8 Key Application (8 whole tones)
Vbp
PIEZO
100K 10MF r:oo.EIF 0.01uF []
. ENV CD1 CD2 MTO vig
_I__ Vss 10MQ2
osc1
= UM3521A 0sC2 500K §2—-500K§2
‘Vpp o— Vbp {typ. 520K}
sw Ki K3 K5 Kg Kg Ky Kypp Kz
In 8 key application, execute serial connection from low
scale to high scale keys such as:
Ist ..o, K; to CH
20d i K3 toD5
7t'h .............. K12 té) B5 €6 D5 E5 F5 G5 A5 B5 CB
8th .............. K13 to C6 (key) Ky K3z Ks Kg Kg Ky K2 Ky
B. 13 Key Application (8 whole tones & & semitones)
VbD :
:3 PIEZO
100K ATUF— 10‘1,: ooosuF—o O1uF [”
ENV , CD1 CD2 MTO viB
_'__ vss 0OSC1 10!\49
= . UM3521A

BOOK 22— 550K
°:§N VoD . 0sc2 {typ. 520KS2)

Ki Ka K3 Kg Ks Kg¢ ¥ Kg Ko Kip Kp Kpp Ky

/SN A S SN S SN AU Y AN Y Y A
EERERERESEREE

VpD

st oo, Ky to C5
20d. . K, to C6%#
: : cs# co# rs¥# os# st
12th. ... Kia to B5 C5 D5 E5 FE GB A5 BS Co
13th...... [ Kis to C6 Ks Ka Ki Ko Ky
(key) Ki K3z Ks K 8 Ko Kp Ky

/

R aauer e e e e o
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C-1. 17 Key Application {10 whole tones & 7 semitones)
Vbb
PIEZO
100K 2 4.7UF— 10pF°°°5“F °°|1ﬁF—|[]|_—|
ENV CD‘I CD2 MTO
Vss Vi 10M2
0osc1
\J-"_— UMss21A osc2 B00KS2--550K §2
VoD O_SW VoD {typ. 520K$2)
Ky Kz K3 K4 Ks Kg K7 Kg Ko Ky Kyy Kypp Kis
T 19 Jd4d 49 _
: ) 4
PR
\ ] 1 ' 1
'\i et e te
In 17 key application (G4-B5}, connect as
follows: )
st ..... Same procedure as 13 key application,
(K3 is disconnected)
2nd..... Connect (Ks‘Ku) to Kys as shown in # # ) # #
the application circuit above. Ga™ A4 ce™ DS Fo as¥ as#
G4 A4 B4 C6 D6 EB F5 G5B A5 BS
(key) Kg Ky Ko K Ky Ko Kyt
: Kg Ko Kpp Ky K3z Ks K¢ Kg Ky Ky
Kis Kis
C-2. 17 Key Application (10 whole tones & 7 semitones)
Vop
PIEZO
100K 2 4.7uF-1ouF 0.005uF — OOFF__ID}__|
ENV CD1 CDZ MTO vIB
Vss 10mMQ
: J__— OSsC1
= UM3521A - ) 500K 2—550K 2
VoD o—-\SWQ— VoD oscC. (typ: 520K $2)
Ki K2 K3 Kg Ks Kg K7 Kg Ko Ko Kp Ky Kis
Q;}Ig,gﬁll J 1.1 '
TR MM:}M
'E ! D] ‘e te—1 e te_'a
)
f 1-38
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In 17 key application {C4-EB), connect as
follows:

..... Same procedure as 13 key application.
{Kg-Ky3 are disconnected).

2nd . . ... Connect all of low keys (12 keys) to K;s T ca¥ pa#t patt Ggatt asH cs¥# ps#
as shown in the application circuit CA D4 E4 F4 G4 A4 B4 C6 D5 E5
above. {key) Ky Kg K7 Ko Kp K2 Kq
Ki Ka Ks K¢ Kg Ko Kig Ky K3z Ks
Kis Kis

D. 25 key Application (15 whole tones & 10 semitones)

VoD
_ PIEZO
100K 4.7UF—104F I‘l’_{osl_‘_":_lom“':
ENV CD1  CD2 MTO MTO v
B
v
_£_ ss st osci > 10MS2
) 21A 500K 2—550K 2
VoD N VoD osc2 {typ. 520KS2)
swi- Ky K2 K3 Kg Ks Kg Ky Kg Ko Ko Kn Kp K13 Kis
i i i ] 1 t ] H I ' 1
?r h h :”1 ?1 :“1 : ﬁ : } ﬁ
T T T T T T t T T
] 1 I i t i i 1 t 1
? ? '} I} .\I \i } B )
in 25 key application, connect as follows:
Ist .o, Same procedure as 13 key application.
2nd ... Connect all low keys (12 keys) to K g as shown in the application circuit above.
cafpa  ratcatas#  csFos?  ro¥ o5t as?
C4 DA E4 F4 G4 A4 B4 C5 D5 E5 F5 G5 Ab BS C6
{keyl K2 Kq K1 Ko Ky Kz Kq K7 Ko Kp
Ki Kz Ks Ke Ksg Kig Kz K Kz Ks Kg Kg Kp Kpp Kig
Kis Kis
1-39
A

Po{wered» by Ilener com Electronlc L|brary SerV|ce Copleght 2003




UNITED MICROELECTRONICS 92 DEI ﬁaaSEEémuuuUSﬁﬁ*E“lW

9325812 UNITED MICROELECTRONICS
uMe

220 00599

D7-27 /5
UM3521A/22AD/22AM

THE 'UM352_2AD HAS 156 KEY WHOLE TONE APPLICATION (MASK OPTION)

15 Key Whole Tone Application (C4-C6)

VoD
PIEZO

R 100K é %:

4.7UF—10UF ‘m[_f’#I_F_—_Io.ofL__{ i ‘—L
13

. LED B MTO
Vo o\ VoD ENV Dt CD2 MTO MTO viB o
SW 0SC1
FLAG UM3522AD 0sc2 §
Vss 500K §2—550K§2
Ki Ko K3 Kq Ks Kg Ky Kg Ko Kio Ky Kpp Ky Kpg Kys | (v 520KS2)
in 15 key application, execute serial
connection from low scale to high
scale keys such as:
L S K; to C4
2nd ...l Ky to D4
: : Cq Dy Eq F4 Gg Agq Bg Cs Ds Es Fg Gs As Bs GCg
14th ............ K4 to B5 K1 K2 K3 Ka Ks Kg K7 Kg Kg Ky Kip Kiz Kj3 Kig Kis
15th ............ K]s to C6 : )

THE UM3522AM HAS 15 KEY WHOLE TONE APPLICATION (MASK OPTION)

UMB3522AM is as same as UM3522AD except the sequence of bonding pads (K;~Kjs).

Vpb

PIEZO

a S}“ o 00SHF ~001E 0 .
100K TUF- |_4|__| ’—| I—I

% Leo ENV CD1  CD2 MTO
VDD o— Vbo :
swW
UM3522AM
FLAG
Vss .
Kis Kig Ki3 Kip K Kip Kg Kg  Kq

MTO

Kg Kg Kq K3 Ky

vie

0osC1
0sc2

Ky

RN RSN RN RSN N

IRARRRRARE

LA

IRRE

o—1

)

10MN

500K §2 ~550K 2
{typ. 520K §2)
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Bonding Diagram
Pad No. X Y
1 -832,10 ¥49.96
: 2 -816.09 542,04
[1] [z [o] 2] [21] 3 832,10 34168
: 4 —816.10 141.99
2] 5 ~816.10 -214.12
UM3521A/22AD/22AM 6 -816.10 ~414.02
; 7 —~837.95 768,10
E] Y 8 —848,11 -967.99
N ] 9 —492.00 -967.99
E] E 10 —292,10 -967.99
X ~ 1 68.07 —967.99
(5] (0,0 N 12 267.97 —967.99
: 13 611.87 -9y0.92
E] 14 816.10 —997.97
15 816.10 -638,05
16 816.10 —437.80
IJ_E| 17 812.04 — 7595
18 812.04 123.95
(e] [o] [i9] E @ [13] [4q] 19 82804 389.89
20 830.07 595,88
— 2 830.07 947.93
1.98 mm unit: gm 22 585.98 963.93
. 23 356.11 984,00
24 4597 947.93
25 ~309.88 945.90
26 —615.95 981.96
Ordering Information
UMB3521A has 8, 13, 17, 25 Key Applications.
UMB35622AD is 15 key whole tone Application.
UM3522AM is mirror type of UM3522AD (interchange
the pad locations of K; —K;s).
1}
1-41 !
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