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BEST-Ao. ”56}0 HT-2880 8 SOUND GENERATOR

A. General Description —

The HT-2880 is a C-MOS LSl chip specially designed for the sound effect
application. It contains eight sections which include tone circuit , noise circuit
and other control logic to generate many kinds of sound , such as Rifle Gun,
Machine Gun, Booming Sound, Door Bell, Alarm and ect.... Customer sound type
can be analyzed and programmed into internal ROM by changing one mask layer

during device fabrication. It is well suited fo'r the various toy applications.

B. Features —
* Single power supply 2.4V~ 3. 3V.
* Low stand— by current : 1, A typically at VDD=3V
* Auto power— off function.
* Eight different sound sections.

* Level hold or one shot play selectable.
¢ Speaker or directly buzzer application.

* Minimum external components.

C. Block Diagram —

........................................................................................
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D. Pad Assignment & Position —

O oogd (]
1 18 17 16 15 14
Y 1301
02 .
O3 HT-2880
4 5 67 8 9101
O O000c00oooca
X . ¥
PAD 1: — 41.00 34.12
PAD 2 : —41.00 —14.30
PAD 3 : —41:00 —22.76
PAD 4 : —41.00  —34.19
PAD 5: —20.03  —34.19
PAD 6 : —8.50 —34.19
PAD 7 1.03  —34.19
PAD 8 11.56  — 34.19
PAD 9 22.09  —34.19

_PAD

PAD
PAD
PAD
PAD
PAD
PAD
PAD
PAD

Chip Size :
1: Testl PAD
2 : Output PAD
3 : Output PAD
4 : Key8 PAD
5 : Key7 PAD
6 » Key6 PAD
7 : Key5 PAD
8 : Key4 PAD
9 : Key3 PAD
X
PAD 10 : 32.62
PAD 11 : 41.08
PAD 12 : 41.08
PAD 13 : 41.08
PAD 14 : 41.08
FAD i 3.82
PAD 16 : —6.71
PAD 17 : —15.17
PAD 18 : — 23.63

95 x 81 (Mil)’

10 : Key2
11 : Keyl
12 : Oscl
13 : Osc2
14 : LH
15 : Test2
16 : Test3
17 : VSS
18 : VDD
Y
— 34.19
— 34.19
— 0.62
23.59
34.12
34.12
34.12
34.12
34.12
Unit : ( Mil)

* The IC substrate should be connected to VDD in PCB layout artwork.

E. Pin Assignment — e
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HT-2880 14
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LH
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Key4
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- F. Pin Description —

Pad No| Pad Name 1o Description
1 VSS Negative power supply, 7
2 VDD Positive power supply.

3 Testl 1o For IC test only.

4 Output 0 Sound output pin.

5 Output 0 Sound output pin, out of phase to pin 4. -
6 Key8 | Key8 input pin, low active.
7 Key7 | Key7 input pin, low active.
8 Key6 | Key6 input pin, low active.
9 Key5 ! Key5 input pin, low active.
10 Key4 | Key4 input pin, low active.
11 Key3 l Key3 input pin, low active.
12 Key?2 I Key2 input pin, low active.
13 Keyl l Keyl input pin, low active.
14 Oscl | Oscillator input pin.

15 Osc2 0 Oscillator output pin.

16 LH | Level hold control pin.

17 Test2 1o For IC test only.

18 Test3 110 For IC test only.

G. Electric Characteristics —

Parameter Symbol Test condition Minimum | Typical { Maximum| Unit
Operating voltage " VDD e 2.4 3 3.3 v
Stand— by current IDD vDD=3V — 1 5 u A
Operating current lop | YOD=3V, No load e 300 600 u A
Output source current| IOH | YDD=3V, VOH=2.5V -1 -2 — mA
Output sink current | 1OL [VDD=3V, VOL=0.5V| 1 2 | — | ma
Oscillator frequency Fosc ~ R=150K(} — 128 — KHz
‘H' input voltage VIH vDD=3V 2.1 -— —_ v
‘L' input voltage ViL VDD=3V — — 0.9 v
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H. Absolute Maximum Ratings — )
Parameter Symbol | Minimum | Maximum |  Unit

Supply voltage VDD —-0.3 5 A"

Input/output voltage Vi, Vo |VSS —0.3] VDD +0.3 | vV

Storage temperature Tstg - 50 125 T

Operating temperature Top 0 70 T

I. Timing Diagram —
(a) One shout mode : (LH=Open)
Keyl~8 __J :

o |[JUUUUUUD UUUUULUUULUUUL]
OSC'"ator _‘I»__J_J_Ju L-I_J—-— LJd I U - b
Output I |
ooty AL TR i

(b) Level hold mode : (LH=VSS)

Keyl~8
e

Oscillator Huuuuuuy Juyuuduuuuy

Ouptut

Ot LTI TAEELEREAELATLY
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J. Application Diagram —
{a) Speaker Application
voo [
VDD O 00 O~ tH ~~
1 18 17 16 15 -14 1 18] N.C.
1301 2 17[JN.cC.
, 3 16 :}—c\!;”r
IOOQ HT- 2880 12D"‘ iyt 4 15 i{f\’iﬂ(ﬁﬂ
8059 12 f 5 HT-2880 14
as Key8= 6 gl
4 5 6 7 8 9101 \heyle= 4. 2= Key2|
d L__] ‘Keyﬁa 8 u E,Key3_
Key5 &= = Key4
. —T— 9 10} b
g, 0,000,001 T ]
K8 K7 K6 K5 K4 K3 K2 Kl
(b) Buzzer Application :
vDD
569% Es
1
Ooo0o S H <
1 18 17 16 15 14 7;7——[1 18[CJN.C.
130F voo—g/g/\,-{: 2 17{]N.C. !
%wom A m e 16 3“"\’%1,
HT-2880 1, =4 15 [ 150K
Buzzer él I Buzzer TC—{7] 5 HT-2880 14
= 03 Key8 = s B Keyl
4 5 6 7 8 91011 (Keyle= . gl o A
0 [:l 00l 0] |Keyb = 8 - :]__E, Key3’
g, 00400400 i
1 1 1111 1] 7 77r
K8 K7 Kb K5 K4 K3 K2 Kl
Keyl : Rifle Gun Key5 : Bombing 2
Key2 : Animal Sound Key6 : Bombing 1
Key3 : TV Game Key7 : Machine Gun 2
Key4 : Dual Tone Key8 : Machine Gun 1

"* The IC substrate should be connected to VDD in PCB layout artwork.
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K. Application Diagram —
(a) Speaker Application
vDD —7;7
VDD O 0goag (I Ao
1 18 17 16 15 14 1 18 ] N.C.
1301 2 17[JN.C.
3 16 :}—~\-L;';‘7
. i SHT 2880.414
3 6 13 }.E- Keyl
4 5 67 8 9101 7 7] e g R
0 DC]EJQ 0] 8 ll3___5Key3__
= Keyd|
g, 0 0004900 sl s L =
L_l_l_i_l_l_l_l; 7 nr
K8 K7 K6 K5 K4 K3 K2 Kl
(b) Buzzer Application :
vDD
ssné Es
|
00000 O -
1 18 17 16 15 14 e gl 18N C.
130t voD—W{] 2 17[JN.C.
%150}(9 s 16 :]——.\-Lﬁr
HT-2880A 123 ] 4 15 mlSOKQ
o {2 BuzzerC3 s
Buzzer 2 s v Hr-zssm14 [ = eyl
—{}6 13 ——
4 56 7 8 91011 e 4, P g
(] 00 D D 0 KeyG.E,-_E 8 1 D__a Key3_
] ‘KeyS-E:_E g 10 :}_E Key4 |
0, 0,0,0,0,04 s =
K8 K7 K6 K5 K4 K3 K2 Kl
Keyl : Rifle Gun Key5 : Bombing 2
Key2 : Machine Gun 3 Key6 : Bombing 1
Key3 : TV Game Key7 : Machine Gun 2
Key4 : Dual Tone Key8 : Machine Gun 1

* The IC substrate should be connected to VDD in PCB layout artwork.
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L. Application Diagram’ —
(a) Speaker Application
VDD _7;7
VDD (] 00 [, N
1 18 17 16 15 14 1 18[7IN.C
1303 2 vOse
; 1€ 470K
% 100Q) HT-2880D 12[H 4 15 Q
8050 {J2 5 14
HT-2880D
s 5 13 }5 Keyl
4 5 6 7 8 91011 7 e Ker?
GD [:DD 8 u}aKeﬁ_
J _ g 10 :}__e_=_*_, Key4|
g, 4,4, 0,004 0 T =)
K8 K7 K6 K5 K4 K3 K_2 Kl;r
(b) Buzzer Application :
VDD
ss0s [ 7
PRERE R ~ uh
7;,_—‘E 1 18 ] N.C.
' 13 voo——g/g/v{: 2 17[JN.C. "
%470»«1 203 16—~
t] HT-2880D 120 ——u 15 L A79K0
2 T g '
Buzzer 3 iy *T. 28800 Keyl
g {13 r’&!ﬁ_ s 13 }5._1
4 567 89101 e 17 7Y i g
0 0 D 00l D 0 1iein._E 8 n :_.5 ::eyi_
' Ll b 9 110 g B B |
0, 4,0,4,4.0,071 T 1
K8 K7 K6 KS K4 K3 K2 Kl;r
Keyl : Siren Key5 : Bombing
Key2 : Melody (1) Key6 : Melody (2)
Key3 : Explosion Key7 : Rifle Gun
Key4 : Mountain Musician Key8 : London Bridge

¢ Tﬁe IC subgtrate should be connected to VDD in PCB layout artwork.
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M. Application Diagram — .
(a) Speaker Application
VDD e
vDD a O QO O 7
: 1 18 17 16 15 14 1 wbn.c
1303 2 vEONc
: i :390K
1000) HT-2880E  12[H ‘. - n
8050 {2 5 Y
HT- 2880E
mE 6 ] g R il
2
4 567 89101 7 P et
01010 E;l (] 8 1 D“E Key3
) ] i 9 10 }5 Key4 {
g, 4,4, 0,0 4710 1 ]
K8 K7 K6 K5 K4 K3 K2 K1;7
(b) Buzzer Application :
VDD
56n$ 7r
ooooo oS LH
1 18 17 16 15 14 7};—[ 1 18IN.C.
1301 voo—?’/g/v—{: 2 17[JN.C "
%390»(0 N_gc 3 16 :}—-\77\7
HT-2880E 1203 . 15 | 339KQ
[ -2 Buzzerco 5 1 I
Buzzer l% KeyB &= HT-2880E = Keyl
{03 Lulor d- i N g 13{3=<
4 5 6 7 8 91011 jReyi e i3 jap i i
(] D 0l [;1 0 ‘ﬁeyza__c 5 1 :}_a Keyj_
‘ e & q 10 }-E, Key4|
e T ,
K8 K7 K6 K5 K4 K3 K2 m;)r '
Keyl : lJingle Bells (1) Key5 : Happy Birthday
Key2 : Siren Key6 : Phone Bell
Key3 : Jingle Bells (2) Key7 : Wedding March
Key4 : Alarm Key8 : Explosion

* The IC substrate should be connected to VDD in PCB layout artwork.
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~N. Application Diagram — -
(a) Speaker Application
voo 3
VDD O 00Qgao 1 ~—
1 18 17 16 15 14 1 18 JN.C
13 2 17[JN.C. -
3 16 [J—
HT- 2880 P
100() : 12[H 4 15
8050 {12 5 14
HT- 28801
03 6 13 :}__E. Keyl
4 5 6 7 8 91011 5 12 == Key2]
Oo0oO0ou . uga_——_x,l(eﬁ
g, 004,40 q 0 | s Sy
77r 7
K8 K7 K6 K5 K4 K3 K2 Kl;Jr
(b) Buzzer Application :
VDD
560$ E.
1l
O0O00O0 O -
1 18 17 16 15 14 7}7—1: 1 18] N.C.
1303 VDD'—'VgAr'E 2 17[N.C. .
%390}(0 Z? 13 16 :}——-\;)7
HT- 2880l 1203 —l4 15 390K
Buzzerc g '“: l
Buueré’ oz L 5HT-2880| 1
T3 Key8&=: ¢ BH= Keyl
Key7 e = Key2
4 5 6 7 8 91011 pb——— —{ |7 12}~ —4
0] DDDDDDD KeysE-—[:B ll}akey3_
ﬂ] ﬂ] [ﬂ ﬂ]‘lﬂ ﬂ] [ﬂ m |KeyS == g 1‘)___}_.:EKey*t_
O B P e it P B 77r : 7r
KB K7 K6 K5 K4 K3 K2 Kl
Keyl : London Bridge Key5 : OH, My Darling!
Key2 : Siren Key6 : Phone Bell
Key3 : Happy Birthday Key7 : Are You Sleeping?
Key4 : Alarm Key8 : Explosion

* The IC substrate should be connected to VDD in PCB layout artwork.
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O. -Application Diagram —
(a) Speaker Application
VDD r}
VDD O oogaog N i <
1 18 17 16 15 14 VDD 7;7_—-('_‘.i 18[JN.C
130 2 17[JN.C L
. 16 390K
1000 HT-2880)  12[}H ' 1% L
8050 -2 390K} 5 "
s _ Key8e= — 6HT-2880{13 = Keyl
4 5 67 8 9101 \es s O el
0o 0 ‘Key6a._{: 8 11 D__E, Key3
ﬂ] [ﬂ [ﬂ [ﬂ II] lﬂ [ﬂ [ﬂ ‘Keys‘s._{jg l03_‘5Key4_
L g g ety e 0 e 7 7r
K8 K7 K6 K5 K4 K3 K2 Kl
(b) Buzzer Application :
vDD
ssn$ Es
1
Doooo O~ tH o
1 18 17 16 15 14 o b 18[J N.C.
1303 VDD—WV-CG 2 vaNe.
%390»(0 ‘;’,QE 3 16 :}——-\-97
HT-2880J 1203 — 4 15 .330KQ
o 2 Buzzerco g N
Buzzer T3 HT-2880J Keyl
i 3 KexﬂEz_C 6 13 &= Key
4 5 67 8 91011 b= 4 e Kev)
D oooooog 'KeyG.Eﬂ.‘___[:8 II}E’KeyB'
K Key4
0, 0,000 44 °¢ e L " s
P B P i St i W | nr nr
K8 K7 K6 K5 K4 K3 K2 Kl;?‘r
~ Keyl : London Bridge Key5 : Wedding March
Key2 : Happy Birthday Key6 : Little Bees
Key3 : Oh, My Darling! Key7 : Row Your Boat
Key4 : Are You Sleeping? Key8 : Mary Had A Little Lamb

“ The IC substrate should be connected to VDD in PCB layout artwork.




BEST-vo.) 73 60

VDD

1000}

HT-2880Q 8 SOUND GENERATOR

8050

B i |
T

(8 MELODIES) PAGE : 11
P. Application Diagram —
(a) Speaker Application
VDD 7’
Ooooggao i o
1 18 17 16 15 14 vDD 7}7—{: 1 I8 JN.C
13 2 17[JN.C. ~
3 16 :j—‘\';}f
HT-2880Q  12[H p s 470K}
2 470K : ug I
HT- 2880
03 6 QIB :}__e- Keyl
4 5 67 891011 7 127 Ne?
] m C] 0] 1 8 1 }.5 Key3
10 = Key4|
g, 00,04 430 g e |
K8 K7 K6 K5 K4 K3 K2 Kl;;'r
(b) Buzzer Application :
vDD
sen$ Es
) |
sl=l=lalls 0 LH -
13 VDD—%—; 2 17[JN.C. »
HT-2880Q 1203 14 - 470K
{12 Buzzerc i ]
= 5HT-2880Q14
3 hey8s=2 1% 13 Keyl
4 5 6 7 8 9 1011 d‘ﬂl.e’_{: 7 12 }aﬂ_
O 00 E] 0] L_J (] ‘Keyﬁe.’__{: 8 1 :}_:E: Key3_
) ‘KeySa__{: g 10 }E Key4|
0, 0,0,0:0,800 e "
K8 K7 K6 K5 K4 K3 K2 Kl
' Keyl : Mary had a Little Lamb Key5 : Lambada (1)
Key2 : Row Your Boat Key6 : Lambada (2)
Key3 : Little Bees Key7 : Lambada (3)
Key4 : Wedding March KeyB : Lambada (4)

* The IC substrate should be connected to VDD in PCB layout artwork.




