HOLTEK

HT8654
Parrot Talking Back

Features

¢ Operating voltage: 4.5V~5.5V
¢ ADM algorithm
¢ DRAM options:
- 256K
- 64K
¢ Sampling rate options:
- 32Kb
- 16Kb
¢ Recording capacity options:
- 2 seconds
- 4 seconds
¢ Stop recording option
- Silence control
- Recording capacity control

Applications

¢ Toys
¢ Education
¢ Parrot talking back

General Description

The HT8654 is a single chip CMOS LSI using
an ADM algorithm. It can talk back with a voice
modulation, and operates with different fre-
quencies when recording and playing.

The IC provides a recording capacity of 2 or 4
seconds for DRAMs of 64K and 256K. It has 2
stop recording functions. One is the silence con-

Built-in 2-stage microphone amplifier
Built-in DRAM refresh circuit

Voltage type D/A output

Current type D/A output

Talking back with a voice modulation
Auto record and playback

Auto power-off

Selectable finite or infinite talking back
repeating number

* Low power consumption

¢ Games
¢ Sound effect generators

trol operation and the other is the recording
capacity control operation. The repeating num-
ber of the device talking back can be set to finite
or infinite.

The IC is offered in a dice form, 40-pin DIP and
32-pin DIP.
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Pin Assignment
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NC 1 40 NC
NC[]2 39[1 A0
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- WRB[ 4 37 A2
Ao 32 O A1 DATA[S 36 NC
RASBL]2 31 A2 A8[e6 350 A3
WRB[]3 30 A3 CASB[7 341 A4
DATAL]4 29 QA4 oscods 33 A5
Asl]s 28 [J A5 oscPdy 321 A7
CASB[]6 27 OA7 oscrRO 10 31 A6
oscoldz 26 [J A6 LEDB[] 11 30[1 256K/64KB
OscP]s 25 [ 256K/64KB START[ 12 29[ 25/4SB
OSCR[9 24 [ 28/45B MOTOR[] 13 280 TEST
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START ] 11 22 [ MODE NCO 15 26[1 SIL
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BIAS ] 14 19 [JI0UT AIN1[]18 231 vouT
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Pad Coordinates Unit: mil
= 3 Pad No. X Y |[PadNo. X Y
I O » » o » P
= - - — — = 1 —56.60 67.41 17 58.48 —70.65
DATA @% y 2  —56.60 56.75 18 59.20 -23.85
A8 - 3  -56.60 47.34 19  59.20 -14.31
GASB & | 4  -56.60 36.77 20 5920 -—0.95
0sco B | 5 -56.60 -1.49 21 59.20 11.57
sexee| 6 —56.60 —2295| 22 5920 23.13
e 7  -56.60 —3465| 23  59.20 35.33
‘m 8 5660 —47.34| 24  59.20 42.36
osce TEST 9 5660 —59.76| 25 5920 54.18
i |mooe 10 -55.10 -7061| 26  59.20 63.59
oscr| [g] siL 11  -46.20 -7065| 27  56.14 70.605
LEDB 12 -38.10 -70.65| 28  46.73 67.41
START 13 -15.82 -7065| 29  37.33 67.41
veren| 1 15 1057 oss| s 156 erel
| 16 4867 -7065| 32 —41.56 67.41
< @ » > > <5 <
232 2z 288

Chip size: 131 x 153 (mil)?
* The IC substrate should be connected to VDD in the PCB layout artwork.

Pad Description

Pad No. | Pad Name | I/O C(I:Il;f;:lg(l)n Description
1 DATA 1/0 CMOS DRAM data input/output
2 A8 (0] CMOS DRAM address output
3 CASB O CMOS DRAM column address strobe
4 0SCO (0] — Oscillator output
5 OSCP I — Oscillator input for playing mode
6 OSCR I — Oscillator input for recording mode
7 LEDB (0] Opljlll/llg)iin %ﬁ?/;g‘?‘;i:; LED is turned off

Record state: LED flashes

8 START (0] Opljlll/llg)iin System start pin
9 MOTOR 0 CMOS Motor drive output (active high)
10 VSS I — Negative power supply (GND)
11 BIAS I — For internal AMP bias de-coupling

3 5th May ’98



HOLTEK ; ’

HT8654
Pad No. | Pad Name | I/O Intern:.).l Description
Connection
12 AIN1 I — Internal AMP first stage input (inverted)
13 AO1 (0] — Internal AMP first stage output
14 AIN2 I — Internal AMP second stage input (inverted)
15 vouT (0] — Voltage type audio output for an external power AMP
16 I0UT (0] — Current type audio output for an external transistor
17 VDD I — Positive power supply
Recording stop control:
18 SILL I Pull-High Open/High: Silence detected or recording capacity full
control
Low: Recording capacity full control
Talking back repeating number selection:
19 MODE I Pull-High | Open/High: Finite
Low: Infinite
20 TEST I Pull-Low | For IC test only
Recording capacity selection:
21 28/4SB I Pull-High | Open/High: 2 seconds
Low: 4 seconds
DRAM size selection
22 256K/64KB | 1 Pull-High |Open/High: 256K
Low: 64K
23,24 | A6, A7 (0] CMOS DRAM address output
25~30 | A5~A0 (0] CMOS DRAM address output
31 RASB (0] CMOS DRAM row address strobe
32 WRB (0] CMOS DRAM write enable
Absolute Maximum Ratings*
Supply Voltage .......cccoeveeiiieiniinas —0.3V to 6V Storage Temperature................. —50°C to 125°C
Input Voltage................. Vss—0.3V to Vpp+0.3V Operating Temperature............... —20°C to 70°C

*Note: These are stress ratings only. Stresses exceeding the range specified under “Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this
device at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.
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Electrical Characteristics (Ta=25°C)
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Vpp| Conditions
Vb Operating Voltage — — 4.5 — 5.5 \'%
. No load,
Ipp Operating Current 5V fo50=640kHz — 1.5 3.0 mA
IsTB Standby Current 5V — — 600 1000 pA
To Max. IOUT Source Current 5V | Voug=0.6V -1.5 -3.0 — mA
IoL MOTOR Source Current 5V | Vog=4.5V -1 -3.5 — mA
ToL LED Sink Current 5V | VorL=0.5V 0.5 1.0 — mA
Vi “H” Input Voltage — — 0.8Vpp| — VbD A
Vi “L” Input Voltage — — 0 — 0.2VDD A%
Vour |Max. VOUT Output Voltage | 5V | Rr>50kQ — 1.5 — Vpe.p
fosc Oscillating Frequency 5V | Rosc=43kQ — 640 — kHz
Functional Description
The HT8654 is a single chip LSI with talking Recording .
back capacity and voice modulation. It operates Capacity DRAM Sampling
with two independent frequencies for recording (2S/4SB) (64K/256KB) Rate
or playing. By changing the playing frequency,
various sound effects can be generated. 2 seconds 64K 32Kb
. 2 seconds 256K 32Kb
E _| : 4 seconds 64K 16Kb
i o—| >o|:| ;—I So— i
; bLay QREC ; 4 seconds 256K 32Kb
E _____ N ,)___E Recording starts whenever a sound input is
OSCP OSCR h detected. It then stops once a 0.6 seconds of

Record function

The HT8654 provides two kinds of recording
capacity as well as DRAM interfaces. The re-
cording capacity along with DRAM determine
the size of the sampling rate as shown in the
following table: (For fosc=640kHz)

silence is detected or the recording capacity is
full. After that, talking back comes into play.

The IC provides two ways to terminate the re-
cording and start the talking back, depending
on the status of the SIL pin.
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¢ Silence control

The IC stops to talk back when SILis left open
(internal pull-high), and

* 0.6 seconds of silence is detected during re-
cording or

* The recording capacity is full. (the recording
capacity is determined by the 25/4SB pin.)

* Recording capacity control
The IC stops to talk back when SIL is con-

nected to VSS and the recording capacity is
full.

Play function

The HT8654 provides two kinds of operation
mode which are determined by the status of the
MODE pin. When MODE is left open (internal
pull-high) the IC operates in the finite state and
keeps talking back until the designated repeat-
ing number of talking back is reached. The
range of repeating number can be from 1~7
times by mask option. Each repeat playing has
a silence interval of 0.4 seconds. On the other
hand, when MODE is connected to VSS, the IC
operates in the infinite state and repeats talk-
ing back until MODE returns to the finite state
or power is turned off.

The sound pitch can be changed by selecting
different values of Rpry.

Motor

The HT8654 provides a motor driving pin. The
motor is turned on during playing but off once
talking back is terminated.

LED

The LED pin displays the status of the HT8654.
LED is switched off when the IC is in the
standby or playing state. Its intensity varies
inversely with the sound volume when the IC is
in the recording state.

Operating flowchart

¢ Silence control and finite repeating mode:
(SIL open, MODE open)

l BEGIN

| 0.8 sec disable |

A
Standby state, Motor OFF
Recycle counter=0
LED OFF

Sound input

Y

Record state
LED flash

Power OFF

0.6 sec silence or
recording capacity is full

P Y
A 4

Play state, Motor ON
LED OFF

Motor OFF
Increase recycle counter

| Power OFF |
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¢ Silence control and infinite repeating mode

(SIL open, MODE=VSS)

* Recording capacity control and finite repeat-
ing mode (SIL=VSS, MODE open)

BEGIN

| 0.8 sec disable |

I BEGIN l

>
«

Standby state, Motor OFF
Recycle counter=0
LED OFF

Sound input

Y

Record state
LED flash

Recording
apacity is full

Repeat number
isup

Motor OFF
Increase recycle counter

Recycle counter=64

Power OFF

Power OFF

| 0.8 sec disable |

Standby state, Motor OFF
Recycle counter=0
LED OFF

Sound input

Y

Record state
LED flash

0.6 sec silence or
recording capacity is full

P Y Pl Y
A 4 A 4
Play state, Motor ON Play state, Motor ON
LED OFF LED OFF
N ¢ N ¢
Y Y

| 0.4 sec silence |

v

|Increase play counter |

Mode pin open ?

Repeat number
is up

Increase recycle counter

Recycle counter=64

Power OFF

Power OFF
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* Recording capacity control and infinite repeat
mode (SIL=VSS, MODE=VSS)

BEGIN

| 0.8 sec disable |

>
<%

Standby state, Motor OFF
Recycle counter =0
LED OFF

Sound input

Y

Record state
LED flash

Power OFF

Recording

Play state, Motor ON
LED OFF

Y

| 0.4 sec silence |

v

| Increase play counter |

Mode pin open ?

Repeat number
isup

Increase recycle counter

Recycle counter=64

Power OFF
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Application Circuits
Dice form application
VCC
Qov
7417_6\,%3 64K/256K D:AM vop |8
X = >
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(4] S L Bl [ (5]
é s >
G 1 B B E B
fufulult=g W
31 30 29 28 GE—
25 ] A5
A7
243
2o A8
oo} 256K/64KB
23 25488  ~
HT8654 20[]
1o MODE .~
e iR o
13 14 1516 17 |vDD —
oo
> |2
Q=
nN
100uF/10v 10022 -|—0-1HF
22, Ft 777 J_‘é [
10v (a7 5 S62ka
MIC

Note: 1.

Rrec=62K, fREC=460kHz

RpPLY=43K, fPLY=640kHZz

2. By changing the RRec & RrLY, various
sound effects can be generated.

. Either LM386 application or transistor application
can be used.

. The IC substrate should be connected to

VDD in PCB layout artwork.
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Package application (32-pin DIP)

2
J vy %
ol 170 Vool N J =
81voo Az 324 a1 LEDB
ale 31,
aspe 301 a3 256K/64KB
2 aq 22 pg siL
Al Blas  2susB
v, ap H2 28106 MODE
§ a7 |2 271 07
S asH 31a8
S Rassld 2/RASB  START
casB 15 61cass
wre |2 3lwrB
18f vss DI |2e 41DATA MOTOR
= 3
15lan1 TESTE
ANz vout
16 1
| @ mJ_ s louT
-gT% N T L P
m -l;—‘ OSCR vss
- oscolz

HT8654
RREC 62k
RpLy % 50k
Note: 1. RREC=62K, fREC=460kHz
RpPLY=43K, frLY=640kHz
2. By changing the RRec & RPLY, various
sound effects can be generated.

3. Either LM386 application or transistor
application can be used.

+| 100uFr10V

SPK
80
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Package application (40-pin DIP)
8050 8550 vCce
~ A Oy
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)
O - Ml P
VDD AL =3 LEDB
azf8 po [0 nClB
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- asu A4 siL?
@ as HO 38] a5 25/4SB
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Une 08GO
HT8654
RREC Wy 62k
+
RpLY %" 50k 100uF/10V
Note: 1. RREC=62K, fREC=460kHz
RpPLY=43K, frLY=640kHz SPK
8

2. By changing the RREC & RPLY, various
sound effects can be generated.
3. Either LM386 application or transistor

application can be used.
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