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.

5th May 98

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HOLTEK

HT8654
Pin Assignment
A
NC 1 400 NC
NC[]2 391 A0
RASB[]3 38[1 A1
o WRB[] 4 373 A2
Ao 32 A1 DATAL]5 36 NC
RASB ]2 31 A2 As[e6 351 A3
WRB[]3 30 (A3 cAsBO7 34 A4
DATA 4 29 [ A4 osco]s 33 A5
Asl]s 28 [J A5 oscrPo 320 A7
CAsB[6 27 OA7 OSCR[10 31 A6
oscodz7 26 [J A6 LEDB[] 11 30[1 256K/64KB
oscpP]s 25 [ 256K/64KB START[] 12 29[ 2s/45B
OSCR[9 24 [128/4SB MOTOR[] 13 28[ TEST
LEDB 10 23 [ TEST vss[]14 27| MODE
START ] 11 22 [ MODE NC[15 263 SIL
MOTOR[]12 21 [JSIL NC[16 251 vDD
vss[]13 20 [ vDD BIAS[]17 247 IO0UT
BIAS ] 14 19 O 10UT AIN1[] 18 23 vouT
AIN1 15 18 [ vouT AO1[19 22[ NC
AO1[16 17 [J AIN2 AIN2[] 20 21 NC
HT8654 HT8654
-32DIP -40DIP
Block Diagram
WRB RASB CASB DATA BIAS  AIN1
0Ssco Qt—
- Time Base
0SCP Q—¥{ Osc. Circuit Gomoralor
0SCR O =
E h’
25/45B Q— —
256K/64KB QO— —@
MOTOR o Column Circuit
TESTQ—P Circuit —
MODE O_’ Refresh Circuit
SILO—w
STARTG Start Circuit
DAC (10-bit) | ALU (10-bit)
Mux. Voltage DAC (8-bi) | 3¢y (ot
(Address Output) Follower Current Type
S St SR TP |
AQ ==eemmnemmnanes A8 VOUT  VSS VDD
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HT8654
Pad Coordinates Unit: mil
= z PadNo. X Y |[PadNo. X Y
1) D » > » »
= - 1 -56.60 67.41 17 58.48 -70.65
DATA % » 2 -56.60 56.75 18 59.20 —-23.85
s . 3  -56.60 47.34 19  59.20 -14.31
CASB e 4 -56.60 836.77 20 59.20 -0.95
osco % A6 5 -56.60 -1.49 21 59.20 11.57
256K/64KB 6 -56.60 —-22.95 22 59.20 23.13
& |2suss 7 -56.60 —-34.65 23 59.20 35.33
‘(om 8 5660 —47.34| 24 5920 42.36
oscp Bd [TEsT 9 5660 —59.76| 25 5920 54.18
fie] | mope 10 -55.10 -70.61 26 59.20 63.59
oscr| [g] siL 11 —46.20 —-70.65 27 56.14 70.605
LEDB 12 -38.10 -70.65 28 46.73 67.41
START 13 -15.82 -70.65| 29  37.33 67.41
14 -5.83 -70.65 30 27.92 6741
i 15 4057 —7065| 31 1852 67.41
LT = 16 48.67 -70.65| 32 —41.56 67.41
% 22z &z 5§85
» & = = S S 9
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 | VO Internsf.l Description
Connection
1 DATA /0 CMOS DRAM data input/output
2 A8 (0] CMOS DRAM address output
3 CASB (0} CMOS DRAM column address strobe
4 0SCO (0] — Oscillator output
5 OSCPp I — Oscillator input for playing mode
6 OSCR I — Oscillator input for recording mode
LED indicator:
7 LEDB 0] o NMS S . | Idle/Play state: LED is turned off
pen LA | pocord state: LED flashes
NMOS .
8 START (0] Open Drain 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
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HT8654
Pad No. | Pad Name | VO Internsf.l Desecription
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 IouT (0] — Current type audio output for an external transistor
17 VDD I — Positive power supply
Recording stop control:
18 SIL 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 2S/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 o CMOS DRAM row address strobe
32 WRB 0] CMOS DRAM write enable
Absolute Maximum Ratings™*
Supply Voltage ......cceevveeiiieieane —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.

4 5th May 98

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HOLTEK ; ’

HT8654
Electrical Characteristics (Ta=25°C)
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VpD Conditions
Vbb Operating Voltage — — 4.5 — 5.5 A%
. No load,
Ipp Operating Current 5V fo50=640kHz — 1.5 3.0 mA
IsTB Standby Current 5V — — 600 1000 HA
Io Max. IOUT Source Current 5V | Vou=0.6V -1.5 -3.0 — mA
IorL MOTOR Source Current 5V | Vou=4.5V -1 -3.5 — mA
ToL LED Sink Current 5V VoL=0.5V 0.5 1.0 — mA
Vg “H” Input Voltage — — 0.8Vpp| — VbD A%
VIL “L” Input Voltage — — 0 — 0.2VpD A%
Vour |Max. VOUT Output Voltage | 5V | RL>50kQ — 1.5 — Vp.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
: — : 4 seconds 64K 16Kb
i o—| >o|:| Q—| So— i
; LAY RREC ; 4 seconds 256K 32Kb
; _____ B ,)___E Recording starts whenever a sound input is
oSscP OSCR N 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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HT8654

® 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)

BEGIN

| 0.8 sec disable |
|

v

Standby state, Motor OFF
Recycle counter=0
LED OFF

Record state
LED flash

Power OFF

0.6 sec silence or
recording capacity is full

Play state, Motor ON
LED OFF

0.4 sec silence

Motor OFF
Increase recycle counter

| Power OFF |
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HT8654

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

BEGIN

| 0.8 sec disable

|
Iy

Standby state, Motor OFF
Recycle counter=0
LED OFF

Record state
LED flash

Power OFF

Recording
apacity is full

» Y
A 4

Play state, Motor ON
LED OFF

Repeat number
is up

Motor OFF
Increase recycle counter

Power OFF

® Silence control and infinite repeating mode
(SIL open, MODE=VSS)

BEGIN

| 0.8 sec disable |
le

2

Standby state, Motor OFF
Recycle counter=0
LED OFF

Record state
LED flash

Power OFF

0.6 sec silence or
recording capacity is full

Play state, Motor ON
LED OFF

0.4 sec silence

v

|Increase play counter |

I 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

0.4 sec silence

v

| Increase play counter |

| Power OFF I
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Application Circuits

Dice form application

VCC
OQV

181y, 64K/256K DRAM 8

=

i)

@
w

1
gHM

A7

243 26

22[3H 256K/64KB o C
B

2 H 25/48 o C

HT8654 20[]
19EH MOQDE o C
e e

13 14 1516 17 |VDD _—

100uF/10V 10022 TOWF
22,F % 777 J_‘g“ L
1ov Ja7vo | 5 S62ka

MIC

Note: 1. RREC=62K, fREC=460kHz

RPLY=43K, frPLY=640kHz

2. By changing the RREC & RPLY, various
sound effects can be generated.

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

4. The IC substrate should be connected to
VDD in PCB layout artwork.
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HT8654
Package application (32-pin DIP)
. 8050 8550 VCC
= oV
o
Zg. 100uF/10V
3
R a0 vop |22 =
8 voo a L 321 a1 LEDB
azle 3 a0
azH2 301 a3 256K/64KB
<Et Aq b 2904 s
o asfle 2Bias  2s5/4sB
v As H2 261 \g MODE [
] a7 |2 271 A7
S AsH 5 A8
S rRassl4 2{RASB  START
cAsB H15 6casB
wRB |2 SlwRB
16 2 4
vss DI DATA MOTOR
po 14
151 AINT TEST
N2 vouTp
181 p01 1ouT
8loscP  BIAs
9loscr  vssf
oscol

Note: 1. RREC=62K, fREC=460kHz

HT8654

62k

RREC %
RpLY

RpPLY=43K, fPLY=640kHz

2. By changing the RREC & RPLY, various

50k

sound effects can be generated.

3. Either LM386 application or transistor

application can be used.

80
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Package application (40-pin DIP)

vee
8050 8550 ‘ ole
470077 100uF 110V
. AO “'7’ zz A0 VDD ff \ 2 K2
VDD A1 Al LEDB
azle <4 Jos NC
AzH2 S51as  256K/64KB
= Aq ! 34 a4 siL[Z
& A5 :g 2? A5 2s/4sB [~
4 A6 A8 MODE
2 A7 ? 32 A7 NC
S A8 A8 NG
S rassf 2lRASE  START
casp 2 Zcas NC
wre |2 4 wRB NG
16 2 5
vss DI DATA MOTOR
po 4l Zne NG
184 AN TEST 100uF/
20lAN2  VOUT 200uF %OV
121 p01 I0UT
9oscp  BIAS SPK
101 oscR VSS 80
Ane 0SCo
HT8654
RREC Wy 62k
RPLY %" 50ke % 100pF/10Vi
Note: 1. RREC=62K, fREC=460kHz
RpPLY=43K, fPLY=640kHz SPK
2. By changing the RREC & RPLY, various 82
sound effects can be generated.
3. Either LM386 application or transistor
application can be used.
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