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A”LUS Integrated Circuits Inc. aP89341/170/085

FEATURES

Standard CMOS process.

Embedded 8M/4M/2M EPROM.

341/170/85 sec Voice Length at 6KHz sampling arit ADPCM compression.
Maximum 254 voice groups.

Combination of voice blocks to extend playback tiara

7680 table entries are available for voice bloakbmations.

User selectable PCM or ADPCM data compression

Three triggering modes are available (controlledvidyand MO input pins):

- Key Trigger Mode (M1=0, M0=0) - S1 ~ S8 to trigge to 32 voice groups; SBT
to trigger up to 254 voice groups sequentially.

- CPU Parallel Trigger Mode (M1=0, M0=1) — S[8:4rgices as 8-bits address to
trigger up to 254 voice groups with SBT goes Hl@Htrobe the address bits.

- CPU Serial Command Mode (M1=1, M0=0) — user comuaisaare clocked serially
into the chip which enable user to fully contra thperation of the chip.

Voice Group Trigger Options: Edge / Level; Holdr-old; Retrigger / Non-retrigger.
Whole Chip Options: Ramp / No-ramp; Output Optidosng / Short debounce time.
Optional 16ms or 65us (@ 8KHz sampling rate) saldetdebounce time

RST pin set to HIGH to stop the playback at once

Three user programmable outputs for STOP pulse,Bsighal and flashing LED.
Built-in oscillator to control sampling frequencytivan external resistor

2.2V — 3.6V single power supply and < 5uA low stdaydcurrent

PWM Voutl and Vout2 drive speaker directly

D/A COUT pin drives speaker through an external BJT

Development System support voice compilation.

DESCRIPTION

aP89341/170/085 series high performance Voice @T&oricated with Standard CMOS process with

embedded 8M/4M/2M bits EPROM.
ADPCM compression at 6KHz sampling rate. 8-bit P@Milso available as user selectable option.

It can store up 44/370/85 sec voice message with 4-bit

Three trigger modes, simple Key trigger mode, Rar@lPU trigger mode and CPU serial command
mode, facilitate different user interface. Usdestble triggering and output signal options pdevi
maximum flexibility to various applications. Buil resistor controlled oscillator, 8-bit currenbde

D/A output and PWM direct speaker driving outpuhimmize the number of external components. PC

controlled programmer and developing software aegl@ble.
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A”LUS Integrated Circuits Inc. aP89341/170/085

PIN CONFIGTRATIONS PIN CONFIGTURATIONS
s71® " 21 [1se st[[1® " 2 [Ise
sg ]2 27 |]s5
se[]2 23 []s5
vss []3 26 []s4
vss []3 22 []s4 vout1 []4 25 [ 53
vouT1 []4 21 [] =3 vour2 [ 24 [ s2
voutr2 []5 20 [] 52 vop [|6 23 [] 51
vDD []6 19[]s1 ne []7 22 []Ne
avpD []7 18[]mo ne []8 21 [ ne
ver []8 17[]m1 avop []9 20 [Iwo
osc []9 16 [] ser vPP []10 19[]m1
cour []10 15 [ rst osc [J11 18] ser
avss[]11 14[]out1 cout [112 17 [ RsT
out3[]12 13 [] out2 avss [119 16 f ours
outs[]14 15 [] out2
DIP 300 MIL SOP 300 MIL
PIN NAMES
OTP
(Zlein) Pla);l:()jaeck Program Description
Mode
1 S7 106 Trigger pin (I/O pin with internal pull-dmo)
2 S8 107 Trigger pin (I/O pin with internal pull-dm)
3 VSS VSS Ground
4 VOUTL1 - PWM output to drive speaker directly
5 VOUT?2 - PWM output to drive speaker directly
6 VDD VDD Supply voltage
7 AVDD AVDD Analog supply voltage
8 VPP VPP Supply voltage for OTP programming
9 OSC ACLK Oscillator input
10 COouT - D/A current output
11 AVSS AVSS Analog ground
12 OuT3 - Programmable output (I/O pin)
13 OouT2 SIO Programmable output (1/O pin)
14 OUT1 OEB Programmable output (I/O pin)
15 RST DCLK Reset pin (input pin with internal pdibwn)
16 SBT PGM Trigger pin (I/O pin with internal pudbwn)
17 M1 M1 Mode select pin 1 (input with internal pdbwn)
18 MO MO Mode select pin O (input with internal pdbwn)
19~24 S1~S6 I00~105 Trigger input (I/O pin withiérnal pull-down)

Ver 4.0 2 May 14, 2009



A”LUS Integrated Circuits Inc. aP89341/170/085

PIN DESCRIPTIONS

S1~ S8

Input Trigger Pins:

- In Key Trigger Mode, S1 to S8 is used to trigther first 32 out of the total 254 Voice Groups .

- In CPU Parallel Command Mode, S1 to S8 serve @ise/Group address inputs for 254 Voice
Groups with S1 as LSB and S8 as MSB.

- In CPU Serial Command Mode, S1 is Chip Select) (§€ to initiate the command input. S2 is
the Serial Clock (SCK) pin which clocks the inpotranand and data bits into the chip. S3 is the
Data In (DI) pin in which command and data bits glvdted input into the chip.

- In OTP Programming Mode, S1 to S8 are used aslfaipins.

SBT

Input Trigger Pin:

- In Key Trigger Mode, this pin is trigger pin togger the playback of Voice Groups one by one
sequentially.

- In CPU Parallel Command Mode, this pin is usedaddress strobe to latch the Voice Group
address input at S1 to S8 and starts the voicdatky

- In OTP Programming Mode, this pin is used as Psgjal.

VDD and AVDD

Power Supply Pins: These two pins must be condeotgether to the positive power supply.

VSS and AVSS

Power Ground Pins: These two pins must be contdiéatdhe power ground.

MO and M1

Operating Mode Setting Pins:

- M1=0, M0=0 set the chip into Key Trigger Mode

- M1=0, M0=1 set the chip into CPU Parallel Commafatie

- M1=1, M0=0 set the chip into CPU Serial Commanoidgl

- M1=1, M0=1 set the chip into OTP Programming Mode

VOUT1 and VOUT2

Digital PWM output pins which can drive speaker &uodzer directly for voice playback.

0OsC

During voice playback, an external resistor is @mtrbetween this pin and the VDD pin to set the

sampling frequency. In OTP Programming Mode, ihithie ACLK input signal.

VPP

During voice playback, this pin must be connectagkther with VDD to the positive power supply

voltage. In OTP Programming Mode, this pin is aetad to a separate 6.5V power supply voltage

for EPROM programming.

OUT1, OUT2 and OUT3

- In Key Trigger Mode and CPU Parallel Command Mdtiese pins are user programmable pins
for the STOP pulse, BUSY and LED signals.

- In CPU Serial Command Mode, OUT1, OUT2 and OUl8fxed as BUSY, POUT and FULL
status output which tell the status of the chiprafpen. POUT can be further configurable to
BUSYB, 8K, 4K, 2K, 1K, 16Hz, 1M and EMPTY (or FULDB

- During OTP programming, OUT1 serves as OEB whiléT 2 serves as SIO (serial data |0O).

CouT

Analog 8-bit current mode D/A output for voice phagk

RST

Chip reset in playback mode or DCLK pin in OTP pesgming mode.

Ver 5.0 3 Aug 23, 2010
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VOICE SECTION COMBINATIONS

Voice files created by the PC base developing systee stored in the built-in EPROM of the
aP89341/170/085 chip as a number of fixed lengtitd/Blocks. Voice Blocks are then selected and
grouped into Voice Groups for playback. Up to 2&ice Groups are allowed. A Voice Block Table
Is used to store the information of combinationsvoice Blocks and then group them together to

form Voice Group.

Chip aP89341 aP89170 aP89085
Memory size 8M bits 4M bits 2M bits
Max no. of Voice Block 2016 992 480
Max. no. of Voice Group 254 254 254
No of Voice Table entries 7680 7680 7680
Voice Length 341 sec 170 sec 85 sec

(@ 6KHz 4-bit ADPCM)

Example of Voice Block Combination

Assume here we have three voice files, they arev‘ldee You?”, Sound Effect and Music. Each of
the voice file is divided into a number of fixechégh Voice Block and stored into the memory.

Voice File 1 - “How are You?” is stored in Voicedgk BO to B12.
Voice File 2 - Sound Effect is stored in Voice Btdg13 to B15.
Voice File 3 - Music is Voice Block B16 to B40.

Voice Blocks are grouped together using Voice Tablierm Voice Group for playback:

Group no. | Voice Group contents Voice Table Entries
Group 1 “How are You?” BO ... B12
Group 2 | Sound Effect + “How are You?” B13 ... B15& B. B12
Group 3 | “How are You?” + Music BO ... B12 + B16 ... B40
Group 4 | Music B16 ... B40

Voice Data Compression

Voice File data is stored in the on-chip EPROM iéisee 4-bit ADPCM or 8-bit PCM format. Voice
data stored as 4-bit ADPCM provides 2:1 data cosgioa which can save 50% of memory space.
On the other hand, voice data are stored as 8adM B rmat means no data compression is employed
but voice playback quality will be better.

Ver 5.0 4 Aug 23, 2010
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Programmable Options
In Key Trigger Mode (M1=0; M0=0) and CPU Paralleigber Mode (M1=0; M0=1), user can select
different trigger functions and output signals &dent out from the pins OUT1, OUT2 and OUT3.

Options that affect all Voice Group playback ardechWhole Chip Options. Options that only affect
the playback of individual Voice Group are callesb@ Options.

Whole Chip Options
e Long (16ms) or short (65us) debounce time at 8K&imding rate.

 Ramp-up-down enable or disable:
When COUT is used for playback, Ramp-up-down shdodd enabled. This function
eliminates the ‘POP’ noise at the begin and engbafe playback.
When VOUT1 and VOUT2 are used to drive speakerctye Ramp-up-down should be
disabled.

_,"\f‘u“'u"‘u'“u"\J“u‘U‘\J\J“u"\fm“u'\f“u"\j\,_ _-FJW AVAVAVAVAVAVAVAVAVAVAVAVAVAY) I

Jk 1~

Ramp up Ramp down No Ramp up Ho Ramp down

Fig. 1 Ramp-up-down Enable Fig.2 Ramp-uprt®isable

e Output Options:
This option sets up the three output pins OUT1, @ldmd OUT3 to send out different signals
during voice playback. Four settings are allowed:

OuUT1 OouT2 OuUT3
Option 1 LED1 LED2 BUSY
Option 2 STOP LED1 LED2
Option 3 LED1 BUSY STOP
Option 4 LED1 BUSY BUSYB

Note: BUSY can be set or reset associated with ¥adte Block. Stop plus must be set to
enable in order to have STOP plus to come outeaétid of playback.

e 1 I ANV A YA VANAV AV AN AW AN AW A VAV AWAN L VAVAVAVAN A VA VAV VA S
LED1 | | | | | | | | | | | | I
LED2 | | | | | | [ | | | | |
BUSY —— L L I
BUSYB [ 1 [ 1
STOP —
begin end

Fig. 3 Output waveforms

Ver 5.0 5 Aug 23, 2010
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Group Options

User selectable options that affect each individwaup are called Group Options. They are:

* Edge or Level trigger

« Unholdable or Holdable trigger

* Re-triggerable or non-retriggerable
» Stop pulse disable or enable

Fig. 4 to Fig. 9 show the voice playback with diffiet combination of triggering mode and the
relationship between outputs and voice playback.

a. Trigger iz shorter thana Voice output b. Trigger islonget than a Voice outpat
51 [ 1
s2 [ L 1 I [
COUT / Groupz [/ Groupt N\ / Groupa %/ Groupz %
STP 1 [ [l
LED [TTTTTTTTT T [ETTTTTETTTTT (TR T T T T

Fig. 4 Level, Unholdable, Non-retriggerable

a. Trigger iz shorter than a ¥Woice owtpat b. Trigger 15longer than a Voice outpt
51
O E— | L
COUT / Group? | / Groupt | / Group?2 X Group 2 |
LED T TETTT T HTETTITE T T

Fig. 5 Level Holdable

a Level Unholdable

SBT | | /) | [ |

COUT S Group1 N/ Group ? X Group? X Gmoup 2 N 1/ S Group N/ Group 1 N

b Lewel Holdable

s | L] L] | L

COUT ,n"rGrnup1 | ,.-’rGrI:nupQ }{Grnup? :{Gmupg | // ,."rGrn:nupN| J-"'Grl:lur:|1 |
where M 2 upto 254

Fig. 6 SBT sequential trigger with Level Holdahled Unholdable

Ver 5.0 6 Aug 23, 2010
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a. Trigget is shorter than a ¥Woice outpat b. Trigger islonger than a ¥Woice outpat
51 [
52 [ L |
COUT /[ Groupz N /" Groupt N\ /S Groupz N\
STP [ M M
LED LTI ITTTHETTTTT LTTTEETTTTIT

Fig. 7 Edge, Unholdable, Non-retrigger

a. Trigger iz shorter thana ¥Woice owtpust

51

b. Trigger islonger than a Voice output

@ | _
COUT / Group? | / Group1 | / Group2 N\
LED [TTTTTTTITT [TTTTTTTTTT

Fig. 8 Edge, Holdable

a Edge Unholdahle

|

whete N is up to 254

BT =

COUT S Group 1 N Growp 2N // S Growp W Y/ Group 1 N

b, Edge Holdekle

sr | | L | L
COUT ,r‘r Group 1 | f Gmoup 2 '\ ,:"’f ,r’r Group M | f Group 1 |

Fig. 9 SBT sequential trigger with Edge Holdabtel &nholdable

TRIGGER MODES

There are three trigger modes available for aP83301085 series which are determined by setting

M1 and M2 pins to logic HIGH or LOW.

» Key Trigger Mode (M1=0; M0=0);
» CPU Parallel Trigger Mode (M1=0; M0=1);
e CPU Serial Command Mode (M1=1; M0=0);

Ver 5.0 7
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Key Trigger Mode (M1=0, M0=0)

With this trigger mode, the beginning 32 Voice Gysiare triggered by setting S1 to S8 to HIHG or
LOW in different combinations. Each Voice Groum ¢gve its only independent trigger options (See
Fig. 4, 5, 7 and 8 for trigger options definition).

A maximum of 254 Voice Groups are available. TI8ed3to 254th Voice Groups can only be
triggered one by one sequentially with the SBT (&se Fig. 6 and 9).

The setting of S1 to S8 for triggering the 1sthte 82nd Voice Groups are as follow:

Voice oy S2 S3 S4 S5 S6 S7 S8

Group
1 HIGH  NC NC NC NC NC NC NC
2 NC  HIGH  NC NC NC NC NC NC
3 NC NC  HIGH  NC NC NC NC NC
4 NC NC NC  HIGH  NC NC NC NC
5 NC NC NC NC  HIGH  NC NC NC
6 NC NC NC NC NC  HIGH  NC NC
7 NC NC NC NC NC NC  HIGH  NC
8 NC NC NC NC NC NC NC  HIGH
9 HIGH HIGH  NC NC NC NC NC NC
10 NC  HIGH HIGH  NC NC NC NC NC
11 NC NC  HIGH HIGH  NC NC NC NC
12 NC NC NC  HIGH HIGH  NC NC NC
13 NC NC NC NC  HIGH HIGH  NC NC
14 NC NC NC NC NC  HIGH HIGH  NC
15 NC NC NC NC NC NC  HIGH HIGH
16 HIGH  NC NC NC NC NC NC  HIGH
17  HIGH HIGH HIGH  NC NC NC NC NC
18 NC  HIGH HIGH HIGH  NC NC NC NC
19 NC NC  HIGH HIGH HIGH  NC NC NC
20 NC NC NC  HIGH HIGH HIGH  NC NC
21 NC NC NC NC  HIGH HIGH HIGH  NC
22 NC NC NC NC NC  HIGH HIGH HIGH
23 HIGH  NC NC NC NC NC  HIGH HIGH
24  HIGH HIGH  NC NC NC NC NC  HIGH
25  HIGH HIGH HIGH HIGH  NC NC NC NC
26 NC  HIGH HIGH HIGH HIGH  NC NC NC
27 NC NC  HIGH HIGH HIGH HIGH  NC NC
28 NC NC NC  HIGH HIGH HIGH HIGH  NC
29 NC NC NC NC  HIGH HIGH HIGH HIGH
30 HIGH  NC NC NC NC  HIGH HIGH HIGH
31  HIGH HIGH  NC NC NC NC  HIGH HIGH
32  HIGH HIGH HIGH  NC NC NC NC  HIGH

Note: NC represents open or no connection

Ver 5.0 8 Aug 23, 2010
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CPU Parallel Trigger Mode (M1=0, M0=1)

In this mode, S8 to S1 serve as 8-bit addresses fiop 254 Voice Groups with S8 represents the
MSB and S1 represents LSB. After Group addresstiarsd ready, setting the SBT input pin to HIGH
will trigger the corresponding Voice Group to plagh.

Trigger options defined in Fig. 4, 5, 7 and 8 aabd/for this mode.

S[8:1] Addr.-0 Addr.-1 Aiddr.-5 Addr.-9
F F r -
CouT S Group! N S Group2 N Groupf % GroupT0 %

Fig. 10 CPU Parallel Trigger Mode

Note that SBT pin cannot be used as Single Buttmuéntial trigger in this mode. In stead, it ads
a Strobe input to clock-in the Voice Group addsetsat S8 to S1 into the chip.

Voice Groups are represented in Binary addressdoriiror example:

S[8:1] = 0000 0000 (00hex) for Voice Group #1
S[8:1] = 0000 0001 (01hex) for Voice Group #2

S[8:1] = 0000 1000 (08 hex) for Voice Group #9

S[8:1] = 1000 1000 (88 hex) for Voice Group #137

S[8:1] = 1111 1101 (FD hex) for Voice Group #254

CPU Serial Command Mode (M1=1, M0=0)

This trigger mode is specially designed for simpRU interface. The aP89341/170/085 is controlled
by command sent to it from the host CPU. S1 ta&S3used to input command word into the chip
while OUT1 to OUT3 as output from the chip to tleshCPU for feedback response.

« Sl acts as CS (Chip Select) to initiate the comnvaord input

e S2 acts as SCK (Serial Clock) to clock-in the comdnaord at rising edge.
» S3 acts as DI (Data-In) to input the command bits.

* OUT1 acts as BUSY to indicate the chip is in busyes

e OUT2 acts as POUT to output user selected infoomati

* OUT3 acts as FULL signal to indicate the Voice Grauwldress buffer is full.

Command input into the chip may contains 8-bit 6+bit data. The first 8-bit data is command bits
while the second 8-bit data (if any) is the Voice@ address data. Table 1 summarize the available
commands and their functions.

Ver 5.0 9 Aug 23, 2010
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Command | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Description
Power up the chip with NO ramp-up (suitablp
PUPL(CSh) 1 | 1100011071 for VOUT direct drive)
Power up the chip WITH ramp-up (suitable f
PUP2(8Dh) 1| 01 0 | 0 ! 1 0 1 COUT transistor drive)
PDN1 Power down the chip with NO ramp-down
@hn ||| tjojojopopt (suitable for VOUT direct drive)
PDN2 Power down the chip WITH ramp-down
(A9h) Ljpopipoprpoport (suitable for COUT transistor drive)
1/1|1,0]0|0]|]1]|1 Set output status for OUT2 pin
STATUS
(E3h) OUT2 = BUSYB (000), 8K (001), 4K, 2K, 1K
0100 )10 626LE0 16Hz, 1M, EMPTY (FULLB)
PAUSE olol1l1l1lo0lol1 Pause the playback and hold at current CO
(39h) value
RESUME ololol1l1l1!lo0l1 Resume playback from the previous COUT|
(1Dh) value
ol1l111lo0lolol1 Pre-load Voice Group address into buffer fgr
PREFETCH next playback
(71h) Voice Group address
G7|G6|G5|G4|G3|G2|G1|GO (G7=MSB: GO=LSB)

Power up with RAMP-UP (PU2-C5H) or without RAMP-WPU1-8DH)

s1(cs) | |
52 (S5CK) L LT L]

|
S3(DD —— DO ¥ D1 D4Y D5 Y D6 ¥ DT %
@0 A D13D2 X D3 ) D4)D5 ) D6\ ol T (3ec) = 128 /sampling freq,
| -

<3650us _° 5",
court ; I I

| 1
Ramp-up to 80hex and stop

Fig. 11 Power-up command timing

PU1 (C5H) will power-up the chip and set the Oid 80H immediately and stay
there.

PU2 (8DH) will Ramp-up chip and ramp-up COUTnfr@0H to 80H and stay there.
Power-up will start after 350us (at 6KHz samgpliate).

Voice will be playback immediately after PULUWZPcompletes if the section buffer
is filled with the PREFETCH command before power-up

OUT1 (BUSY) will output logic HIGH during Rampaoperation.

PDN2 (Power-down with ramp-down) will be execltorrectly only if PU2 is
executed before.

hown

oo

10
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Power-down with RAMP-DOWN (PD2-A9H) or without RAMPOWN (PD1-E1H)

S1(CS) | |

couTt <350us .
3 ,

Ramp-down to 0O0hex and stop

Fig. 12 Power-down commands timing

PDN1 will power-down the chip and set the COUitadto 00H immediately.
PDN2 will power-down the chip by Ramp-down th@\TT from its current value to OOH.
Power-down will start after 350us (at 6KHz samgplate).

The OUT1 pin (BUSY) will output logic HIGH dugnRamp-down operation.
PDN2 (Power-down with ramp-down) will be execltorrectly only if PU2 is
executed before.

ogbhowbdpE

Set OUT2 pin status (STATUS-E3H)

S1(08) |
52 (5CK)

53 (0 —( D0 ) D1 ) D2 )( 0304705 ) D6 (D7 Y G0 a1 (G2 ) o [1 [0 0 0

| ' Sefoutput !

g— Gommand Word status IJitsﬁ“I

Fig. 14 Setup the status of programmable outpyt@UT2

1. Signal output from the pin, OUT2, is defined 6y3:0], as below:

G[3:0] OUT2 G[3:0] OUT2
000 BUSYB 100 1KHz
001 8KHZ 101 16Hz
010 4KHZ 110 1IMHz
011 2KHZ 111 FULLB

If the STATUS is not executed, default valuedfT2 is the internal Reset signal.
BUSYB is the logical inversion of BUSY.

EMPTY (or FULLB) is the logical inversion of FUL

Only the 1MHz clock will not be stopped by th&USSE command.

abkown

Ver 5.0
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Pause and Resume (PAUSE-39H; RESUME-1DH)

S1(CS) | |
82 (5CK) LT 1]
|
S3(D) — DO ¥ D1 ¥ D2 ¥ D3 ¥ DAY D5 ¥ D6 ) D7) »
R —

' PausesResume activate here

Fig. 15 Pause and Resume command timing

6. In Pause state, VOUT1 and VOUT2 will stay atiddgOW while the COUT will stay at
the current D/A data level (i.e. COUT is kept outimg an DC current). When Resume,
the COUT data will continue at the current D/A diateel.

7. The Pause state will be released by PDN1, PDNZRESUME commands.

Prefetch Voice Group Address (PREFETCH-71H)

31(05)J
§2 (SCK) u U U U U \—

83(D) —{ D0 3 D1} D2 § D3 { D4} D5 } D6 4 DT 60 { 61 { 62 63 4 G4 65 ) 66 ) 67,
OUT3 (FULL) | I ri
! : I

E—— Command Word Group Address ——

Fig. 16 Prefetch next Voice Group timing

=

The PREFETCH command pre-load the next Voicau@ddress into the address buffer.
2. The OUT3 output (FULL) will become logic HIHG om the Group Address is
successfully loaded.

The Voice Group will be played once the playifighe current Voice Group is finished.
The FULL signal will become logic LOW once theive Group is played and the address
buffer is released and ready for next PREFECT actio

5. Using the PREFECT make sure there is no gapdestwach Voice Group.

B w

Ver 5.0
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BLOCK DIAGRAM

05C b i
Dscllllatur Address +— Vpp
B EPROM
Clock | Sequencer +— Ydd
Generator _ l — Vs
|
M1M2 — {  ADPCM/PCM
51 .
: Control l’ Decoder
>8 | e y Sobit » COUT
SBT B b 1 DA .
RESET P POP Hoise
OUT1 4 Reduction PWHM ¥ VOUT1
y Qutput | " Driver
ouTZ> + 4
OUT3 Driver F VOUT2

Fig. 17 Block Diagram

ABSOLUTE MAXIMUM RATINGS

Symbol Rating Unit
Vpp - Vss 0.5 ~ +3.8 Y%
VN Vgg- 0.3<ViN<Vpp + 0.3 Y%
Vour Vss<Vout<VpD v

T (Operating): -40 ~ +85 T
T (Junction) -40 ~ +125 T
T (Storage) -55 ~ +125 T

Ver 5.0 13 Aug 23, 2010
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DC CHARACTERISTICS (Ta=0to 70C, Vpp = 3.3V, Vgg= OV )

Symbol Parameter Min.  Typ. Max. Unit  Condition

VpD Operating Voltage 2.2 3.0 3.6 V

s Standby current O 1 5 pA I/O open

lop Operating current O [l 15 mA I/O open

VIH "H" Input Voltage 2.5 30 35 V. Mp=3.0V

ViL "L" Input Voltage 0.3 0 0.5 V  ¥p=3.0V

loL Vour low O/P Current O 120 O mA Vout=0.3V

loH Vout high O/P Current O -65 O mA Vout=2.5V

lco Cour O/P Current O -3 0 mA VcouT=1.0V
loH O/P high Current O -8 0 mA VonH=2.5V

loL O/P low Current O 8 0 mA Vo =0.3V

Fosc(2.7V) Fosc(3.4V)

AF/F Frequency Stability -5 0 +5 % Fosc(3V)

Ver 5.0 14 Aug 23, 2010
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TIMING WAVEFORMS

KEY Trigger
= t« ¢
S1~S8, SBT j( \ P \
CouT <tsw =]

STOP tstp \
BUSY /5 te }
= ts

CPU Parallel
Addr. tas @J ta
S1~S8 ' ’[
sBT tset

CPU Serial Command

tc

= tc ,
S1(CS) j( to ff q\ (
S3(DI) —:% { C— ,

tsck = fCOUT _—

S2(SCK) - 55_/_\

<=1 to tsck / teH
couT —

t
BUSY It <B% —
FULL j
tr

Fig. 18 Timing Waveform
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AC CHARACTERISTICS (Ta=0to 70C, Vpp = 3.3V, Vgg= 0V, 8KHz sampling )

Symbol Parameter Min. Typ. Max. Unit Note
tkD Key trigger debounce time (long) 16 O O ms 1,2
tkD Key trigger qlebounce time (long) — 24 O O ms 12

retrigger option ’
tkD Key trigger debounce time (short) 65 0O O us 1,2
tkD Key trigger qlebounce time (short) — 200 O O us 12
retrigger option ’
tkDD Key trigger delay after ramp down 256/Fs [ 0 S 4
tSTPD STOP pulse output delay time O O 256 us
tsTPW STOP pulse width O 64 O ms 1
tBD BUSY signal output delay time [l O 100 ns
tBH BUSY signal output hold time O 100 O ns
tas Address set-up time 100 O O ns
tAH Address hold time 100 O O ns
tSBTW SBT stroke pulse width (long) 16 O O ms 12
tSBTW SBT stroke pulse width (short) 65 O O us 12
tcs Chip select set-up time 100 0O O ns
tcH Chip select hold time 100 O O ns
iDs Data-in set-up time 100 O O ns
tDH Data-in hold time 100 O O ns
tsckw Serial clock pulse width 1 O O us
tsckc Serial clock cycle time 2 O O us
tcouTD COUT output delay time O O 256 us
tED FULL signal output delay time O 100 O ns
tLEDC LED flash frequency O 3 O Hz 3
Notes :

1. This parameter is inversely proportional toghenpling frequency.

The long or short debounce time is selectabighade chip option during Voice Files Compiling.

2.
3. This parameter is proportional to the sampliaegjfiency.
4. Fsis sampling frequency in Hz

Ver 5.0
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OSCILLATOR RESISTANCE TABLE

Sampling Frequency Rosc Rosc Sampling Frequency
KHz KOhm KOhm KHz
4.90 300 140 11.00
5.26 290 130 11.76
5.88 280 120 12.50
6.09 270 110 13.33
6.33 260 100 14.51
6.67 250 91 15.63
6.85 240 82 16.95
7.14 230 75 18.18
7.46 220 68 19.23
7.70 210 62 20.83
8.06 200 56 22.22
8.47 190 51 23.81
8.93 180 43 25.00
9.26 170
9.80 160

10.42 150

Note: The data in the above tables are within 3gtiecy and measured apy = 3.0V. Oscillator frequency
is subjected to IC lot to lot variation.
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TYPICAL APPLICATIONS

Key Trigger Mode

1 L.
0.1uF [ 8Q 1/4W
Speaker
VDD, AVDD,VPP
RST

— "\N\N\— osc CouT X
—r

3.3V ) o

I‘—OO—SS

- . . VOUT1

. VOUT?2
p —_—r 58
I o° OUT1 }
5o SBT

8/1@
Speaker

A

VSS,AVSS

1K

v

Fig. 22 Using 3.3V Battery

*1HT7335 ® J_
C
l 0.1uF [ 8Q 14
Speaker
VDD, AVDD,VPP
RST
Ros T
—"VW\—0sc COouT ‘e
4.5V °°
—_— ¢——O0O O0— 82
- —r
$t—©° >—|s3
T : . VouT1 8/ 16
. : VOUT2 Speaker
—r
$—©° >—ss8
55 OuUT1
©° SBT
Output driving of HT LDO: VSS,AVSS ;
HT7136 (30mA, 3.6V)
HT7133 (30mA, 3.3V)
HT7536 (100mA, 3.6V) 1K
HT7335 (250mA, 3.5V)

v

Fig. 23 Using 4.5V Battery
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CPU Parallel Mode

I:‘)"i.?']I’~|'l=+5“.ir
YOUT=+3.5¥
HT7335 _L J_
l 0.1uF TCl ]j
[ 26
§Rnsc YDD,AVDD, VPP LI
RST Speaker
_______ ) OSC COUT K T
Addr[0] i AN~ S1 Rl
Addr[1] —AAAA s2
Addr[2] —AAA~ S3
. | *
| L | L 2
o : - | -
o Addi[7] —AAA 58
< Addi[8] W SBT
_Rin_|
10.2] [* 434 OUTI[1..3]
VSS,AVSS
Rin = 860KQ x (VIN-VOUT) / VOUT

Fig. 24 5V CPU Control with COUT

1. C1is capacitor from 0.1uF to 4.7uF dependserkind of Vdd source and sound loudness.
2. Rbis base resistor from 120 Ohm to 390 Ohmmuldpen Vdd value and transistor gain.

3. Tis an NPN transistor with beta larger than.150

4. Reference value for the above components ar@ Quf, Rb = 390 Ohm and T = 8050D.

5. Refer to the Oscillator Resistor Table for swlgavalue of Rosc.
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Inc. aP89341/170/085

CPU Serial

Command Mode

Q VIN=+5Vv

HT7335

VOUT=+3.5V

-L 0.1uF

L

l T 10uF
Rosc VDD, AVDD,VPP
RST
couT 8Q
CS T VVVT S1(CS) 10K vee Speaker

SCK |—AaA—— .
e I
o) ' Rin 1 (©1) - r%
c bo------ ' 1051 6l ® =

N
BUSY ouUT1 B 0.1080-2u
5
FULL ouT3 " Gnd
0.01uF 4.70
VSS,AVSS -‘- 4 4.7
v
v
Rin = 860KQ x (VIN-VOUT) / VOUT
Fig. 25 5V CPU Control with TDA Power Amplifier
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BONDING PAD DIAGRAMS

LOGO
] AVDD
voD [X
VPP
VPP VOUT2 N
<] FNDCLK
] 0SCIN v
YouT1 M
aP389341 -
[<] couTt s8 [X
[X] AVSS 57 [
"]
i ours % [
<] OUTZ2
85 [X]
<] ouT1
sa X
<] RST =
B sBT "
K M s2 [
] Mo $1 [
Notes:
1. Two VPP pads should be connected to the Postiweer Supply during voice playback.
2. VDD and AVDD should be connected to the PosiBesver Supply.
3. VSS and AVSS should be connected to the Powdd.GN
4. Substrate should be connected to the Power GND.
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<] AYDD LOGO
(] ¥SL ¥oD =
&1 YPP

[<] FRDCLE ¥YOUOT2 E
] OSCIN

mnn@
meorr aP89170 &

[<] AYSS ::; g
B] oUT2 <6 5
tJ oUT2 55
tJ oUT1
[ RST S4[d
] SBT 83[x
] M1 32[
< MO S1[4
=
verbdavDD voD [+ §
[vsL VOUT? };
[<]FNDCLE
[ osc
‘err]
W55 ]
et aP89085 X
B Avss 5705
E<ouTs 56 ]
Bourz 55X
[<ourTi [
[<]RST )
[ sBT 5304
[ M1 s2
(<] Mo 510
Notes:
5. VPP and VSL pads should be connected to thdivRoBlower Supply during voice playback.
6. VDD and AVDD should be connected to the PosiBwsver Supply.
7. VSS and AVSS should be connected to the Powdd.GN
8. Substrate should be connected to the Power GND.
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PACKAGES DIMENSION OUTLINES

24-Pin 300mil P-DIP Package

SYMBOLS | MIN. NOR. PAX,
A — - 0.210

AT | 0015 = -
AZ 0,125 0.130 0.135
b 1.230 1.250 1.280

C E 0.300 BSC.

» E] 0.253 0.258 | 0.263
ke e Ol Y e e Bl e M Y s el = 1] L 0.115 0.130 0.150
_ - ey 0,235 0,355 0.375

h () () a w l & g o 7 15

_ i N UNIT = IHCH
b AL AL LA R LT T L T L AT ——
MNOTES:

TJEREC OUTUME : MS—001 AF

2.D""E1" DIMENSICNS DO WOT INCLUDE MILD FLASH OR
PROTREUSICNS. HOLD FLASH OR PROTEUSIONS SHALL NOT
EXCEED .010 INCH.

3.8 [5 MEASURED AT THE LEAD TIFS WITH THE LEADS
UMCCMETRAINED,

4,BOIMNTEL OF_ ROUNDED LEAD TIPS ARE PREFERRED TO
EASE INSERTIGH,

5.DISTANCE BETWEEM LEADS INCLUDING DAM BAR
FROTRUSIONS TO BE 005 INCH MNINUM,

G.DATUM PLANE [H] COMNCICENT WITH THE BOTTOM CF LEAD,
WHERE LEAD EXITS BODY.

AR

0,07 By,

0 D01y,

28-Pin 300mil SOP Package

D1 17.85+0.15

pgndadnoneaand :
PIN#1 IDENT —- ——+F—-—+—-—4——-—— 3| 9 . Q
}ér} o ‘ o ,: S Qx 3
| Wl w 3 S
| Il | | | | \i\ | | Il | | | S g
R
0.254(TYP.)
0.250
2 g)2
e ——— e
YR
= il i [Slo0s=c]
:% 0.400(REF.) 1.27(BSC.)

NOTES:

1.CONTROLLING DIMENSIONS ARE IN MILLMETERS (MM).
2.DIMENSION D1 & E1 DOES NOT INCLUDE MOLD PROTRUSION.
3.COPLANARITY OF ALL LEADS SHALL BE (BEFORE TEST)
0.089 MAX. FORM THE SEATING PLANE. UNLESS

OTHERWISE SPECIFIED.
4.GENERAL PHYSICAL OUTLINE SPEC IS REFER TO TMC'S FINAL
INSPECTION SPEC UNLESS OTHERWISE SPECIFIED.
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