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22 Kayboard Inputs

B8 DT Keyar Cimauits

34 Binary Dividars

Provides Four Pitch Outputs

Al Kay Inputs Sustalnebla lor Percussian
Al Dividers Aesettable

Provides “Any Kay Down™ Indicalion
Eliminatas Multiple-Contact Key Switches

Typaczal Applications

Ganeralion and Keying of Musical Tones
Standand Spinet Crgan Keying (37 or 44 nota
mayboards|

Eeying of Suslained Tanes

Parguggne Effocis

Ganeraling Stalr-slepped Wavelorma
Elestranic Pano

DIVIDER-KEYER

Ganaral Description

The 10430 divider-heyer is a monalithio Integrated cir-
cuit fabricated with P<Cranmal konmipianted MOS ech-
nology. 11 is intandad for use Im spinal organs or athsar
alectronic missical inginaments kaving keyboards of up
1o 44 keys, This devica has 22 Key inputs, allawing all
kaying tunctions for 8 dd nole manual bo be performad
by twe 510430 circuils Each 510430 accepts siv fre-
guencies lrom a fop ocltave synthasizer, such &5 an
S50240, and pravides squarewave culpdiis at 16 food, B
foot, 4 foot, and 2 foot pliches. For esample, if & © key
ks capressed by lsall B kw C Irequsncy Bppeans at the
16 foot outpul, and & C frequency oae oolave higher
appears &l the B fool autaul: ssmilary, the 4 foot and 2
loot culputs provide G frequencies oneand two cotaves
higher, respacitvaly, than the C frequency of tha 8 foot
autput, Al appregriate freguarcy division s parformed
I;i.l :::3: 510430, eliminating the need lor axtemal
Ll i

Elock Diagram

Pin Configurnkion
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510430

Ganaral Description (Conlinued)

The circull alss aliminates tha nesd for mulliple-
comiact key switches and discrete dicde or tamsistor
kayers. Because ol fhe high inpul impadanes of ihe

Absolute Maximum Ratings

MOE kayers ugad in thia alreudll, long sustaln anvesopns
may be obfained by cannacting lowvalue capacitons 1o
tha kaying inguts.

Voltagoon Any PinAlafivetoVey - oo oo
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The SHM30 Divider-Kevar cincuil BCcepts sy frequen:
cies as inputs and wsas these 1o clock stk binary dividar
chairg. Four of [hese chalns consist of six binary
dividers sach and the ramaining two hava five, The six
chaims genesate all [requencies neceasary bo oblain 27,
4, B, and 16" pitches for hall of a 44 key heyboand

The aivipuis of the divider ohains ame routed to ahoppar
kayer circulls like the one shown in liguns 2 When a
negalive vollage is applied to sy “K™ input, four of
thage keyar circuils are lumed an 1o rouls the appg
printe freguencies to sach of (ke four pltch outouts

Flgura 1:
Typleal Time Constanis For Sustain Keying
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Flgure &
Schemalle Diagram of Chopper Keyer Clrouii
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M Inpads: ara four sach of e keys F, F#, G, GU, & A% and C

Six of tha twelve tempared scale freguencies ame ap-
plied 1o e inpula K1 through NE. Typleally, thaes fre-
quencies woulkd be six of the owlputs of a fop oclava
synthesizes, such ag an 50240, In gamnaral, il dossn
mattar which freguangies are appliad o iha N inguts,
alfthowgh this afscts which keyboard keys should be
connecied to the K inputs. One exceplion 1o this
arisas from fhe fact that a 44 nole Eeyboard conlains
more of somea keys inan others. Spacilically, there are
ondy thres mach of the keys, C#, D, Od, and E, bul thare

This results 0 ihe requiremeant that each of the ted
510430 divider keyars in a sysiem taks two fraguen-
ciag from The Tirst group, and Tour Troem ihe second
proup. Stafing this ancthar way, she N1, N2, N3, and
M4 inpuls must hava Irequencies ehosen fram the
proup, F, Fé, G, G&, A, A% B and G, The N§ and NE in-
pute are chosen from e group, G, O, D, and E. The
grampla in Figume 4 shows one divider keyer handling
he nobeg, A, AR B, C, C¥, and D whilg the other doas
tha kaying for DY, E, F, Fi, G, and G#,
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Tabis 1: Relatiznship botween K @=d N Inpuls

QUTPUT (8 PITCH]* OUTPUT (8" PITCH)"
INPUT PIN MO, PN 32 IRPUT PN N, Pik 32
K1 ® Ni—4 K2 15 N3+32
K2 3 Ni=8§ K13 Fs 44
K3 = Ni=18 K14 e b4+ 8
L 2 NY=a2 K15 4 K4 =16
kS Z N2« K18 0 Hd 22
KB 3 N2-8 A 13 HE-+d
K7 4 N2« 16 K18 12 Ni-8
KB 5 Ni-32 K18 1 NE= 16
3] 18 Hlad K20 7 NG=4
K30 17 NI+8 K | WA =8
KAt 16 K3+ 18 K22 g ME- 16

*“To dalerming putpuls for &° pich: muliply & picn o by 2.

T delerminge oafpuis for 2° phch: muBply 3° pReh outd by 4
Ta detorminn netputs for 16 pch: multiphy 8° pich outpst by

K Inputs

Tha twanty-lwo iInputs are connacied aither direstly 1o
kay switches of 1o an attackidecay clroult, such as tha
ana shown in Figure 1. Whan a negedive vollage |8 ap-
plied o amy K Iapul, fodr chappar kayer cincults are
furnad on, and the appropriate freguancies appear &l
fhe four piteh autputs. The amount of curant af the
autput is detarmined by tha vollage at the K inoul. As
tha voltege besomes more negathve, mom curman] ag-
paars at the outpul. This will be discissed furthes in
tha seciion on “Piich Culpuis.”™

Conmaclion of 1he K npuls (o ha kay swilches |
dapandent on whiah frequencies are apalied fo which
M Inputs. Tabla 1 shows e relationship betwasn ha
K and N inpuis. If, for example, the tod oclave fnagusan-
cy F, G5B Hz, is appiied 1o the M2 nput, KS shauld
than ba connectad 1o the highest F key an ihe key-
board, KB 1o the next haghest, KT 10 the next, and Ki 1o
ihe kewagl F. If the highest F key is depressed, then
M2+ 4, or 1357 He would appear & the &' Piteh Oulpul. Al tha
same (ime, the 18° pitch, & piich and 2° pitah outputs
would provide, respactisnaly, 538 Mz, 2794 He. and 5534
Hz An axample of K and N input connecions is glven
in Figura 4,

To control attack, decay. and suestain limes, & clrcul
auch &a tha ona shown In Flgune 1 may be used. Whan
a koywwitch is ciosed, the K inpul changes o —25
valls {Rreugh the time constant of A2 and C1. This

E.58

causas the altmck Hime 1o be abaut Tma I ke sustaln
8 on (Eusialn awiich open), whan the keyswilch is
opened, the K input will chargs slowly back 10 Vs
through [he lime conatam of Ci, A1, and AZ This
rasults In a sestaln ermalope of 2 ims. Lanper Sus-
talns can be obiaired wilh largar capacitors. [| the sus-
taln switch is closed, than tha decay time is governed
by tha time constant ol &1, B2 and A3 || B, In thisax-
amgpia, this non-sustaln decey |s aboul Smea,

PHch Oulpuis

Thee cutpiie labaled 2' plich, 4° pliich, 8 pHich, and 18
plich provide the approprinie frequeancies for [hess
touir pitches dapanding on which K inputs heva boan
salacied, The selecisd frequenciss of the sulputs are
ahowr in Tables 1. The highest oclave of freguenaies is
gbtaingd directly from ihe M inpuls. Althaugh thass
lop octave Irequencies are bufferad Intarmalky, thair
duty cycia depands on the duty cycle af the N inpuis.

Each outpul is oonnected (o (ke owlputs o 22 of the
chopper keyer clrculs shown in Figura £, The chopper
device, D1, [s mwsh lowes in mpadancs than the kegper
dévica 02 Tha oulput woliags ampditude is dependent,
Inemefors, on the ratio of D2 1o the oulput load. Highar
oulpisl sink resisgior values resull in highar cautpo
glgnal amplitudes. However, i1 & impodiani bo keep e
owlpul gink resigtor low In ordar to minimize ihe of.
facis ol intermoduation disiorion bebwesn keyars.
Flgure 3 shows & by peaal outpud wavefomm with a 100

gink ragkstor, Becaisa of tha noad for a low vahis sink
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mealsior and the usus! desimbilfty ol a high signal
amplitude, | may be advisable in some casas to load
the pitah ocutpuls with oparational arnplifors instaad
ol ragkElors.

Vey Input

This supply Inpul bs wsed eocluskaely for the chapper
hi!rﬂ' glrculis (Flpure 2). 11 |5 impoctant that this be a
lew impedance supply in order Bo minimize inbar
madilalion dislartion beiween koyer cincuits,

Thar voltage on Eha supply s kepl low relatha to Ypg
and the K inguts {o insure liaar operation of tha MOS
heying ciroulis,

Rasal Inpul
Applying & Vigg laved lo this input cavses all binary

dividers to ke hekd In tha reael staie. A logic 1 applied
io Aesel causes the dividars to funglion normally, To
pravent poasible phass cancellation betwaen uppsr
and kosar manual syshems, it ls sugpesied that an RG
rifwork be cennected to this inpul so that tha musical
instrumant will be lockad Inte proper phasa redation-
shipa wihan power is first applied. When in ihe resat
condition, all chopper deviess are furmad on 1o fecii-
itate testing,

AK Dutput

Vinensver any key Input Is selected, the AK autpul is
actvaly pulled to Vs to indicated that & key |8 played.
This cutpul |s open ended [La,, ne pull-up devics s pro-
wided, ard may be laM unconnegtad If nod neadad,

Flgure 3 Typleal Keyer Ouiput
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Figure 4 Schematic Diagram of Typlcsl Divider—Keyer Application
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