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1 Descriptions and Features

1.1 General Description

AD3000/3008-> ADPCM decoderE U743t voice§ Chipeltl. Digital
amplifier?} 6~16ohm speakerE HlIZ <

skl 9l

AD3000 flash7} W% =o] =] 82 Version©] i, AD3008+ flash7}
WdE versiono.® FEATH a8 BT ¢Fo] memoryE #35}o]
AHE & 4= 21t} AD3000/3008+= standalone mode %= MCU modeS Af
& o= o] 7k st

2 3 4= 9l Speaker Drivers

1.2 Features

Supply voltage : 2.8V ~ 5.5V

16bits operation in ADPCM Decoder

Stand alone / SPI control interface

Program play : Selectable Phrase play or Sentence play
Direct play : PCM or ADPCM input

Non-Encoded data can be saved in the Internal/external flash memory for
high quality.

Direct internal/external serial flash memory access
e Direct speaker drive with internal Digital amplifier
e 600mW @ 8ohm, THD=10% ( VCC=3.3V)

e 1.5W @ 8ohm, THD=10% ( VCC=5.5V)

X-tal oscillator or Passive ring oscillator : Master clock Frequency is
16.384 or 32.768MHz

Maximum 36 keys(matrix structure) at stand alone mode

Auto power save mode for very long battery life time

Sampling rate : 4, 8, 16KHz / 8, 16, 32KHz(X-tal : 16.384MHz/32.768MHz)
Maximum play time ( @ internal 8M, 4K Sampling rate ) : 500sec

Built in 2 Low Dropout Regulators for internal/external flash or MCU

Built in Power on reset

Auto stand-by : under 0.1uA when no key action

Few external parts

Package : 44QFP

1.3 Application

Toys

GPS, Navigation
Audiobook
Answering machine

Home voice applications

Advanced Digital Chips, Inc. CONFIDENTIAL 3
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2 Block Diagram & Pin Descriptions
2.1 Block Diagram

Figure 2-1 AD3000 Block Diagram

RESB STPB VUP VDN RPT SELSENT VDDLL INITVO INITV1

VDD_EXIO

CSB ADPCM PVDD
CLK SPI System Decoder Speaker PWMA
B Process .
Interface Registor T T Driver PWMB
&
so! Controller | | Flash Memory POND
BUSY ( option )
VDD
. 1 T
Oscillator Memory
X0 Controller AGND
Ko~K5 K6~K11 GND FWHIB  FSDO FSDI FCLK FCSB  VDD18 VDD_L VDD33
2.2 Pin Diagram (44QFP)
< 2 = =
< o o r zZ Z
o (=] - < < o] 17 = =
PEF &S 2 3.2 x5 8 3
RESB . NC
csB PVDD
CLE PWMA
soi PWMB
AD3000/
KEY0 VDD
KEY1 A D 3 O O 8 VDD33
KEY2 GND
KEY3 vDD18
KEY4 VDD_EXIO
KEY5 DGND
X X X X X X @ M T T m
m m m m mMm m s © © O 9
5 388 33Z8¢ %8
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2.3 Pin Definition (44QFP)

Table 2-1 AD3000/3008 Pin Definitions

No. Pin Name Description. Type PU/PD
1 RESB Power On Reset pin In PU
2 CSB SPI enable pin In PU
3 CLK SPI clock In
4 SDI SPI Data input In
5 BUSY SPI1 BUSY Signal Out
6 KEYO Input keyl for selecting phrase In PU
7 KEY1 Input key?2 for selecting phrase In PU
8 KEY?2 Input key3 for selecting phrase In PU
9 KEY3 Input key4 for selecting phrase In PU
10 KEY4 Input key5 for selecting phrase In PU
11 KEY5 Input key6 for selecting phrase In PU
12 KEY6 Output keyl for selecting phrase Out
13 KEY7 Output key2 for selecting phrase Out
14 KEY8 Output key3 for selecting phrase Out
15 KEY9 Output key4 for selecting phrase Out
16 KEY10 Output key5 for selecting phrase Out
17 KEY11 Output key6 for selecting phrase Out
18 FWHID External flash memory write inhibit output Out
19 FSDO Serial data input of the external flash memory Out
20 FSDI Serial data output of the external flash memory In PD
21 FCLK External flash memory clock Out
22 FCSB External flash memory chip select signal Out
23 GDND Digital ground Gnd
24 VDD_EXIO External flash memory VDD selection pin P
25 VDD18 LDO 1.8V output Out
26 GNDA Analog ground P
27 VDD33 LDO 3.3V output Out
28 VDD VDD(for LDO) P
29 PGND Power ground Gnd
30 PWMB Amplifier out B Out
31 PWMA Amplifier out A Out
32 PVDD Power VDD P
33 ASIC_TEST ASIC TEST PD
34 INITV1 Initial volume setting 1 1/O
35 INITVO Initial volume setting 0 1/0
36 XO X-tal oscillator output Out
37 XI X-tal oscillator input In
38 SELSENT Play mode selection (O: phrase, 1: sentence) In
39 RPT Repeat circulation in phrase mode In PU
40 VDN Volume down(for standalone) pin In PU
41 VUP Volume up(for standalone) pin In PU
42 STPB Play stop control pin In PU
43 VDDLL Enable to supply 1.8V to internal flash memory P
44 VDDL Digital power (must be connected to VDD33) In

Advanced Digital Chips, Inc.
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3 Characteristic
3.1 Maximum Absolute ratings

Maximum Absolute ratings

Parameter Symbol Value Unit
Supply Voltage Veemax -0.3~6.0 \Y
Storage temperature Tstg -45~150 T
Operating temperature Topr -40~85 T
Power Dissipation Pdmax 800 mw

3.2 Maximum Absolute ratings

Maximum Absolute ratings

Characteristic

Mode Polarity . Unit
min typ max

HBM Positive/Negative 2000 - - \

MM Positive/Negative 200 - - \

CDM Positive/Negative 800 - - \Y

3.3 Electrical Characteristics
VCC=5.0V. Ta=25.0C (Unless otherwise noted)
Characteristics Symbol Condition . Value Unit
min typ max

Operating voltage range Vop - 2.8 - 5.5 \
Stand by current Ist Vin=0.5V - 0.0 1.0 uA
Shutdown current Isd Vin=0.5V - 0.0 1.0 UA
Output Power Po 8ohm,10%, VIN=3.3V 500 600 - mw
LDO1 output voltage Voutl Vin=5.0V 15 1.8 2.1 \Y
LDO2 output voltage Vout2 Vin=5.0V 2.7 3.3 3.6 \Y
Total harmonic _
Distortion + N THD+N  8ohm,Po=40mW,1KHz - 0.1 - %
Volume control range Rvol - -98 - +24 dB

6 CONFIDENTIAL Advanced Digital Chips, Inc
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4 Timing Diagram

SPI Timing (CSB, CLK, SDI)

CcsB ‘

4{ Tcss Tel Tch Tesh }&
CLK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
}« Tds 4 Tdh
0000008000000
Parameter Symbol 2.7~3.3V 4.5~5.5V Unit

Clock Width High Tch 500 400 ns min
Clock Width Low Tcl 500 400 ns min
Data Setup Tds 100 80 ns min
Data Hold Tdh 60 50 ns min
Select Tcss 60 50 ns min
Deselect Tcsh 120 100 ns min

Decode timing (Using internal flash memory mode )

Decoding
Command

Audio Out
(PWM_A/
PWM_B)

— td1 — — ——

trep_d1

td1% decode®} real audio outputel]l ¥t commandAlo] 2] Azt 7EA o],

Advanced Digital Chips, Inc. CONFIDENTIAL 7
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Decode timing (Using external flash memory mode)

D

Command

Audio Out
(PWM_A/

PWM_B) N
td2 td1
Parameter Symbol fs=4KHz fs=8KHz fs=16KHz comments
Data out delay tdl 32ms 16ms 8ms -
FIFO buffer delay Td2 - - - *1
Blank period in repeat mode trep_d1 16ms 8ms ams repeat mode

*1:td2+= 95 W22l A FIFO buffer2 dataE downloadingst=
Al7Folt}, ADC3008+ data buffer& =2 256Byte] FIFO7} it}

5 Sampling Rate

T
T

AD3000/3008+= non-encoded encoded data(ADPCM)S- play 3 4
2t} AD3000/3008+ 16.384MHz system clocks AFg8-3}o] 4,8,16KHz
sampling rateE A& gttt Bk AD3000/3008 optiondl 4] 8,16,32KHzE
X8}, 8,16,32KHz sampling rateol] 3l 32.768MHz system clock= A}
&3foF gl 32KHz sampling rate! 4%, B £ sound &2 s
non-encoded datags AM-§3t Aol Fr}. 9k non-encoded encoded
data(ADPCM)}.t} noise”} 217 wji&-o]|t}.

CONFIDENTIAL Advanced Digital Chips, Inc
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6 Register Map

Register Map
Name Addr Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Default
Phrase

$EOh 0~254 Phrase / 0~255 Sentence 0x00
Numberl
Volume $E1h Volume(+24~-98dB) 0x24
Control0  $E2h - Stop  Repeat[1:0] OprMode[1:0] 0x00
Conwoll ~$E3h EnDth A’[‘Ifg]th EnFlt - 0x00
Phrase  gran  EnPgm - Phrase Group[2:0] ~ 236~2047 Sentence  0x00
Number2 )

6.1 Phrase Number Register($EOh & $E4h)

register= decoding®l 3t phrase number =+ sentence numberE X%
sht}. 255phrase= 8712] groupe] 1th. $E4h registerS A 3}o] phrase
groups A% ghoh

204871 2] sentence’} Ao, 8719 phrase® Z3 ¥ U}

$EOh registerS A4 3lo] voice®t musicS play & 4 Utk

gkl EnPgm($E4h[7])°] 1% 44 %W, CBS, CLK, SDI & BUSY pin ] %-
flash memoryell vl= 4 FHc},

6.2 Volume Control Register($E1h)

This register controls the volume of the signal.

Number V?(I;g]ne Number V?(I;g]ne Number Vc[’(leéTe Number Vc[’(leéTe
00h +24 01lh +23 02h +22 03h +21
04h +20 05h +19 06h +18 07h +17
08h +16 09h +15 Oah +14 Obh +13
Och +12 0dh +11 Oeh +10 0fh +9
10h +8 11h +7 12h +6 13h +5
14h +4 15h +3 16h +2 17h +1
18h 0 19h -1 lah -2 1bh -3
1ch -4 1dh -5 1leh -6 1fh -7
20h -8 21h -9 22h -10 23h -11
24h -12 25h -13 26h -14 27h -15
28h -16 29h -17 2ah -18 2bh -19
2ch -20 2dh -21 2eh -22 2fh -23
30h -24 31h -25 32h -26 33h -27
34h -28 35h -29 36h -30 37h -31
38h -32 39h -33 3ah -34 3bh -35
3ch -36 3dh -37 3eh -38 3fh -39
40h -40 41h -41 42h -42 43h -43
44h -44 45h -45 46h -46 47h -47
48h -48 49h -49 4ah -50 4bh -52
4ch -54 4dh -56 4eh -58 4fh -60
50h -64 51h -68 52h -72 53h -78
54h -84 55h -90 56h -96 57h -98

Advanced Digital Chips, Inc. CONFIDENTIAL 9
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6.3 Control0 Register($E2h)

e OprMode (Operating Mode):
T bit2 A A3le] Operating modeE A eld 4= gt}
Oh: Normal Play from Internal/External flash memory
1h: Internal/External Flash Memory Program Mode.
2h: Direct Play Mode (etc: PC control program)

e Repeat:
olzf o] % it A el ¥ phrase %+ sentenceo] w3k ¥HE ) Aol
ek otk
Oh: 1-time play 1h: 2-time play
2h: 4-time play 3h: endless play until stop.

e Stop:
PlayZ stopstial st¥, ©] registers highz 2 A3ate] stop & F )
th A o2 clears| 22 resetS 314 gol® F T}

6.4 Controll Register(D-Amp Control Register)

e EnDth:
Sound 25 A7) ¢lel dither functions AF-& 3k},

0: Disable, 1: Enable

e SynDth:
Dither function mode& A At}

0: Asymmetrical, 1: Symmetrical

e AmthDth:
Dither®] &< A4t
Oh: 18-bit position, 1h: 17-bit position, 2h: 16-bit position,
3h: 15bit position

e Enflt:
Speaker Blocke] 1%, & 759 SAsE A3
0: Enable, 1: Disable

10 CONFIDENTIAL Advanced Digital Chips, Inc
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7 Stand Alone operation

Microprocessor $l©] ADC3008+ key pad® “Stand Alone Operation” S =
AFE & 4= 2lt}. Stand Alone Operation mode= pin configuration$} ©]
FHoz AAHA,

7.1 Designation of the Phrase for Decoding

KeyO~Keyl11S Al-&3le] phrase®} sentence *| & o] 7}5 35}t

°] KeyE+< 36 phrase £+ sentenceS A 43}7] $13] Matrix 7525 AA
sfloF sk}, S SELST pin A S 2 phrase model} sentence modeE
47 s 4= 9lt.(0: Phrase mode, 1: Sentence mode)

Key= A& 3t 7%, switch noise2}t 71714 noise”} 7] 3}
o] AL WA 7] e, key Y-S 50msec EeF WolES ol x| Fi=t)
wt2bA 200msec ©]A keyS EEfoF gt

7.2 Volume Control

Stand Alone 5%}l A, power on timeol] 4] %”] volume level> INTO, INT1
of 9]3] x4t} Volume level== power on &% VUP, VDN9] level A%
of os ¥ & 4 9l VUP buttono] = A& 49, volumee| 1dB
levelo] <-7}3Ft}. VDP buttono] =21 A volume®] 1dB levelo] #F43kt}
(volume chartE /)

Volume Control

INT1 INTO Volume(dB)
0 0 0
0 1 -6
1 0 -12
1 1 -18

7.3 Repetition Play the Phrase

RPT pin2] switchE &l <]3l, repletion play functioni= 5 2% T}
o] pinel A= Bl 93 repletion number= change % T}.
(FFeF 4 =AM repletion numbers 13]2 ¥ Eof 7ht))

Repetition Play the Phrase

Push Number Repetition Number
0 1
1 2
2 4
3 Infinity

Advanced Digital Chips, Inc. CONFIDENTIAL 11
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7.4 Power Save Mode

Stand Alone Operationell Al 1% o] AAe] Ivkd, 542 =2 power
save modeZ &7ttt Power save mode°lA] phrase T+ sentenceZ
playZte{ ¥ o} 715 FEW HTH(KeyO~Keyll).

Power save modedl| 4] = W& clock< A ¥ a1, PWM &2 H3F offel o},

8 MCU operation by SPI I/F

MCU I/F Timing Chart

CsB

CLK

T I e Y

—

soi AT 46 X A5 A A3 X A2 > A< A0 > D7 <06 > D5 ><XD4 b3 D2 > D1 ><po >

Mcu i/f timing chart= SPI interface$] timing diagram®] t}.

(8bit address<} 8bit datae] =3He] G-xo]t}))

SPlinterfaceS £33 MCUE RE 43 Alojdio,

MCU I/Fell ¢]3} register #]°]= Register Map=S %3k},

MCU interface protocol<> pin configurationglo] #5402 A&
CSB& the W ojo] dig High level e 2 ¥t}

Z12]31 o] CSB signali= ADC30089] ¢4 3l F28 $ls] 3%5<k High
JElE A sfokst dt}h. Decoding 7% B9k MCUE ADC30089]
BUSY A& Z Fx3]oF 3t} BUSYZ} Highd ), FIFO buffer= fullo]t}.
wl-ok BUSY Pin¢] High-Levelo]® W3- FIFO buffer &7Fo] §lths olw|o]
o 2R datadlE H & $7F glth. MCUE data writing S stop 3t
t}. 7o} BUSY”} Low-Levelo] ¥, MCUE ADC3008 decoding®ll th3} data

=

= writing & 4 Atk

8.1 Power Save Mode

kel 1% E9F MCUCIA] communication®] §itHH, AHs A o= Power
Save modez ¥t} Power Save modeZ+-E] Phrase T sentence
playE 3&}7] $13ll, MCU+= communicateS #] A]2FalloF 3H}. Power Save
mode°l| A W& clock: stop¥ il PWM &3 & Offlt},

12
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8.2 Direct Play Mode

AD3000A/3008A= MCU$] SPI interface® ¢ # ¥ data(voice and music)

£ uZ playd 4 At} MCU2l SPIinterface(CSB, CLK, SDI, BUSY)
Data format2 ©}2)|] diagram¥} 2T},

CsB “

(
]

o Wg

|[¢—— OPcode(OxF0) —p¢——  DataByte0 —»\4— Data Byte 1

w— V000000000000000

e JUUUUUOUTUUUUUUU LU U UL

|—— DaaBye2 —e—  DataByte3 e Data Byte N —

e 0.0.0.0.009.0 000000000000 0040,

Data Byte 0 Format

bit [7:3] [2] [1:0]
name Reserved encode Fs[1:0]

e Fs[1:0] : sampling frequency. 2'b00:4khz, 2'b01:8khz, 2'b10:16khz
e Encode : encoding of ADPCM. 1'b0:ADPCM, 1'b1:Not encoded
e Datal ~ Data N : Real Audio & Voice Data

Advanced Digital Chips, Inc. CONFIDENTIAL 13
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9 Internal / External Memory Mode

9.1 Internal Memory Mode

HE dxgle] A&¥E ADPCM datas decodingdl”] <3, sample
frequency 4/816KHz(8/16/32KHz)¢} 33t formato. =2 W 3kx|ofof &t
3 non-encoded datat W memoryel A7 sk 4= glA|wk ADPCM
data®.t} play3ts= Algko] &

doo) uwel thE registers 474 3 ¥, decode s#-> designated
phrase®] A elA 2] =)

Phrase Number Registeroll %] ¥ number2]3ll decoding A%t}

Phrase Number Registerol] “0"S A4S 45
k. wop A4d MErh A Ao WME w
apA e A e 2 o] e

9.2 External Memory Mode

AH&-AH= External Memoryell #7d-¥l ADPCM X+ non-encoded datas
playZ <+ 9lth. MCUZ ADC3008°] registers #lojste] ©]-& 3 4 3l
2]¥ memoryol] AHFHADPCM file2] formatd 4bit=Z 5% ]2l
sampling 3} 4/8/16KHz(8/16/32KHz)E ©]& & 4 It}

File ¥13-2 AD3000/ADC3008 PC program3 A& & <= it}

A =A== ADPCM dataE playst=27 2th. Zgk 16bit PCM datat™
AD3000/3008 format o & 2HI =24 W3lx|ojof g},

=2 i34l non-encoded datas AF-&35F= A o] &=t

(O N

al

b9

9.3 Data Access to Internal Flash Memory

9.3.1 Data download sequence

Internal/external flash program mode setting(address E2h, data 01h)
Flash Write protection clear operation(address 01h, data 00h)

Flash chip erase operation(data C7h)

Flash page program operation(Refer to figure3 on 12page.)

Flash Write protection setting(address 01h, data 9Ch)

Internal/external flash memory play mode setting(address E2h, data 00h)

14
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9.3.2 Write Enable(06h)

Write enable ™8 & (Figure 1)< Write Enable Latch bitE set3tT}.

Write Enable Latch bit= 3} Page Program(PP), Sector Erase(SE), Block
Erase(BE, Chip Erase(CE)), “12] 3 Write Status Register ™8 & ol t 3]

HA set dljof gt} Write Enable ™8 %> Chip Select(CSB) lowell ]3] #
< %™, instruction codeE #&3tal, 1 th& Chip Select(CSB)+= High=
Ela=y

Figure 1. Write Enable instruction Sequence Diagram

csB |

CLK

|4— Instruction(06h) —>|

SDI

9.3.3 Write Status Register(01h)

Write Status Register ™ #-& A 22 Fto| Status Registero] 22 == 7
S 318 3l Ao Write Enable W o] 1]zl 3% ook st} Write
Enable "7 o] decode* 3l 23 ¥ ¥ devicer= Write Enable LatchE A
74 3t} Write Status Register ™ #-2> Chip Select(CSB)E low= &lo] %
Q13+, Serial Data Input(SDI)©] in struction code®} data byteol] wEt},
Instruction sequencei= Figure 29} #t}.

Figure 2. Write Status Register Instruction Sequence Diagram
CSB

«—— Instruction(01h) ——|

Advanced Digital Chips, Inc. CONFIDENTIAL 15
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9.3.4 Page Program(PP)(02h)

Page Program(PP) instruction< memory®ll byteE programsl= %<
g}, 13 ell Write Enable W& o] vlg] A= ojof gt} Write Enable
o] decode® i1 A& ¥ F devicer= Write Enable LatchS A A 3k},
Page Program(PP) instruction<> Serial Data Input(SDI)’dell instruction
code, 3 address byte®} | 49] data byteol] ]3] 3P Hc},

kel 871 o] H3HY address bitsS(A0-A7)°] zero7} olyW, HEH RE
data:= ¥Al page® €& WolA & page © start addressi-H
program¥ t}. Chip Select(CSB)E sequence?] EE 7t lowE F4
sjloF gt} Instruction sequence-> Figure 33 7t} whef 256byte Xt} B
o] deviceZ RUH, e latch® data:= Wz #]iL, »x]4} 256 data byte
= 2 pageoll A EEA program¥ Ul

tkoF 256 data byte Bt} 2o, 7S page] UFE byteES TS

H) X% 931 2 A% address® program ¥t}

ol
o 0110

]

Figure 3. Page Program Instruction Sequence Diagram

csB g §
Mode 3 1 2 3 4 5 6 7 8 9 10 1 29 /30 81 32 38 34 35 36 37 38 39 40
CLK Moseo gmgg
[¢—— Instruction(02h) ——»|¢——  24-Bit Address, —H¢— Data Byte 1
spI \/." °°°°°°°°°°°°
csB

2 8
41 42 43 44 45 46 47 48 49 50 51 |52 53 54 55 56 & & 8 & 8§ 8 & K& Mode3

CLK § Mode 0

l——  oDataBye2 — j¢—  DataByes —p¢——  DataByte256 = —|

.00 000000000008 0:00000000

16
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9.3.5 Sector Erase(SE)(20h)

Sector Erase(SE) instruction<> &% sector ¢Fe] R &= bitgS 1(FFh)=
A%k}, 14 Write Enable ™3 o] w]g] A8 E]ofof 3},

Write Enable instruction©] decode¥ ¥ device™ Write Enable latch® set
H T}, Sector Erase(SE) instructioni= Chip Select(CSB) lowoll <] 3l

A% ¥, Serial Data Input(SIDI)°ll instruction code, 3 address byteo] 2] 3}
A ¥} Instruction sequence= Figure42} 7t}

Chip Select(CSB)+= w4 ¥ address byte®] 8 bit7} latch® % highz 3},
t}2 7§+ Sector Erase(SE)x= A& A =t}

Figure 4. Sector Erase Instruction Sequence Diagram

csB

CLK

SDI

‘ «
)
29 30 81 32  Mode3

§ Mode 0

—— Instruction(20h) ——b|¢——  24-Bit Address —»|

(2a)z2Xa) a2 XX

9.3.6 Block Erase(BE)(D8h)

Block Erase(BE) instruction< A1 ® ¥ block{e] X = bits< 1(FFh)= A
et} 2179 Write Enable ® o] wlg] a5 ojof st} Write Enable
instruction®] decode¥ % device™ Write Enable latchZ set¥ t}.
Block Erase(BE) instruction< Chip Select(CSB) lowel <3l #
Serial Data Input(SIDI)¢l instruction code, 3 address byteol] ]3] -
Instruction sequencei= Figure5¢} 7t}

Chip'Select(CSB)= "I = address byte2] 8 bit7} latch® % highZ 3},
t}2 7 9= Block Erase(BE)x= 23 x| &=

Figure 5. Block Erase Instruction Sequence Diagram

; o

N

29 30 31 32  Mode3

§ Mode 0

|[¢—— Instruction(D8h) ——d[¢——  24-Bit Address —»|

AN AN 6 521 0.0,.0.0,

Advanced Digital Chips, Inc. CONFIDENTIAL 17
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9.3.7 Chip Erase(CE)(C7h)

Chip Erase(CE) instruction> L& bit 52 1(FFh)2 AA3th 130
Write Enable 8% o] g Aawojof gt} Write Enable instruction©]
decode® ¥ device™ Write Enable latch=Z set¥ t}.

Chip Erase(CE) instruction< Chip Select(CSB) lowell <&l H<t¥]m,
Serial Data Input(SIDI)°l| instruction code®l] <l3] HHTh Chip
Select(CSB)+= sequence®] 31d <t low= %] gt}

Instruction sequence+= Figure 62} #T}. Chip Select(CSB)+= instruction
code?] 8bit7} latch ¥ % high® ok atH, L ©]£¢ ZH-$+= Chip
Erase’} 28 A &&=

Figure 6. Chip Erase Instruction Sequence Diagram

CSB

CLK

SDI

‘4— Instruction(C7h) » ‘

N N

18
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9.4 Flash Memory Map

9.4.1 Phrase Table

Phrase Table< phrase audio data®] 3%t pointer map©]t(Address
0x000000~0x002FF). Phrase numberi= 0~2547}# Total 255°] 1L, phrase
number 255 AF& & ¢ §lTh

Sl phraset= 3byte= T4 % o] 2lth.(High byte, Middle byte, Low byte)
Phrase Table<> Figure 79} 7t}

Figure 7. Phrase Table Diagram

00_00_00h Add_phOH
00_00_01h Add_phOM
00_00_02h Add_phoL
00_00_03h Add_ph1H
00_00_04h Add_ph1M
00_00_05h Add_phiL
00_02_FDh Add_ph255H
00_02_FEh Add_ph255M
00_02_ FFh Add_ph255L

Advanced Digital Chips, Inc. CONFIDENTIAL 19
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9.4.2 Sentence Table(Address 0x000300~0x003FF)

Sentence Table> ] 8phraseE Al& s 4 9ith

Ttk sentence’} 8 phrase®t} Zom A A vhAE phrased] OxFFZ
program3df|oF gt} EF 32 sentence numberE ARE 3 4 9T}

(5% 2048719 sentence numberE AT 4= Qlth)

Sentence Table Figure 82} 7t}

Figure 8. Sentence Table Diagram.

00_03_00h Ph_st0_0 00_00_00h
Ph_st0_1 00_00_01h
Ph_st0_2 00_00_02h
Ph_st0_7 00_00_07h
00_03_08h Ph_st1_0 00_00_08h
Ph_st1_1
Ph_st1_2
Ph_st1_7
00_03_10h Ph_st2_0 00_00_10h
Ph_st30_7 00_00_F7h
00_03_F8h Ph_st31_0 00_00_F8h
Ph_st31_1
Ph_st31_2
00 _03_FFh Ph_st31_7 00_00_FFh

20
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10 Application

10.1 Test circuit

vce2
IL
L]
10uF
Il
LU
D 0.1uF
44 |43 |42 |41 |4o |39 |38 37 |36 |35 |34 vcel
()8 8 9c 5 3 8 = 5 35 3 i
S x
/e B2 & 5 z = ﬁ S = 2 100uF
1 ——|——
SPII/F for —1 Ress = NC — ¢ !
Control 0.1uF
2 32
> VoD
N 31
>—— K PWMA
4 30
% SDI PWMB
. 2% 8ohm
Gi BUSY PGND
6 AD3000/ 28 Il
—2 KEYO VDD ir
7 AD3008 > | aor
—— Kev1 VDD33 iF
. 26 0.1uF
— KEYV2 GND
9 25
— KEY3 vDD18  —
24
200 Keva VDD_EXlo  ‘|—
2 evs peND |2

9AIN
LA
8AIN
B6AN
OTA
TTAD
dIHMA
0as4
1as4
A104
—1 9S24

=
o
=
~
=
©
=
©
N
S
N
[

|12 |13 |14 |15
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10.2 Power capacitor

KEY6

KEY7

KEY8

KEY9

KEY10

KEY11

OA3M

Power capacitor(Capacitor for PVDD, VDD, VDD33, & VDD18)= 7153 IC

Aol | Ao gt

VDD = 5V

50K

50

50pF ==

pbusy

o] % W flash memory:= 1.8V power

_VoD.
50 swl  sw2 sw3 swd  swS  sub
7442/%50 SELSENT
0 50 INITO
0 50 INIT1
X X X X X
m m m m m
< < < < <
- N w A o =

I1 w0
5 RPT
| 0w
0o O—W——m——
S0 yoN
—0 O—W—M—
S0 srpe

vcess oEB1

pesb |
pclk . 10K
N ;
50 psdi
50 4 bus) AL

pcsb Al
pclk A2
psdi A3

A5
A6
A7

L

A8

GND

vee

0 O—W————

S0 Resp

0 O—W——

VDD

OEB2

Y1
Y2

Y4
Y5 —
Y6 —
Y7 -
Y8 [

VDDLLY 14 sfjoF i}

VDD_EXIO¢} VDD(External Flash Memory2] power)s AZ3s}al, 1

=
=

Y3 —
74HC541 pbusy

T slloF &, vDD18 pin

Y
rlo

Memory2] powerAl&ol thal §AA AA F5 & 4 Ak

VCC13} VCC2+ #&

THeF VDD(#28)¥ PVDD(#32)E wl= A2 &b,

of &l reset®] 7Fs/dol Ut
Power line<= PCBAAIIA &8 & A& @il shr,

A to] AWk IC resetS T]al7] ¢a) E&] &) oF
PVDD(#32)¢] A+

e
e

22
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10.3 Matrix Method Diagram

swi sw2 sw3 sw4 sw5  swb

50

jji KEY6
1 ket

|| KEYS

| | KEY9

| | KEY10
] ke

0AIM
LAIM
CAIM
EAIM
YAIA

Output key(key6~keyl1l)= $19] diagram¥} 22 255 &= 3t}
Z, output key”7} lowAE] Y w] ADC3008+% input key2] e S
AX & = STt (keyO ~ keyb).

10.4 External Flash Memory SPI I/F Diagram

*VCC = VDD_EXIO

FCSB
N FCSB

2 BB RV vee 2
FCLK

21
FSDO SOl 21 oo HOLD# -

19 ————» External Flash
FWHIB Memory

18 —— FWHIB 3|\ o oLk L8 FOLK
FSDI

20 ¢———

24 (YDD_EXIO 41 ves ol -2 FSbO
‘7

VDD pin(External Flash Memory Power)> W%~ VDD<¢} 2|5 VDD A}o] 9]
E&& T3] 918l VDD_EXIO pinell 3ok st}

(External Flash MemoryZ AR sjof & 7%,

VDD_EXIO pinol] $1ZAs}oF gk}
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10.5 X-tal usage recommendation

10.5.1 In case of using X-tal

E .

300kohm [ 16.384MHZ or 32.768MHz

@ .

(tale AL§SHE A9 7bsd o WHe AgatE glo] Fh)

10.5.2 In case of using system clock

UL

system clock, & AH&8k= 74,
AD3000/3008->Xlpin A43t] 24 connectings & < ).
(System clock & A}-88l= 79, (16.384MHZ or 32.768MHz)E #73)

Xl

v

10.5.3 In case of using resistor and capacitor

X0

XI H “\

(&3} capacitors AH&3= 79)
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10.6 Stand alone application

vee2
Il
]
10uF
IL
Ll
D 0.1uF
a4 |43 |42 |41 |40 |39 |38 37 36 |35 |34 vcel
- _
™ S 5 ¥ = £ = ¢4 x £ Z I}
( ) IS] 3 c o ] "o o i
. 2 g » ® 2 ﬁ g E 33 100uF
—= RESB = NC — if
0.1uF
2 32
— csB PVDD
3 31
— K PWMA
4 30
—  spI PWMB
5 29
— BUSY PGND
6 AD3000/ 28 I
—— KEYO VDD )
: AD3008 2 10uf
—| Kev1 VDD33 i}
s 26 0.1uF
—| Kev2 GND
9 25
—=| Kev3 VDD18  ——
24
290 Keva VDD_EXIO = |—
23
2 kevs DGND  —— 3
2 53 3383 B3 &3 2 83 z 3 m
& 3 3 8 5 g £ 8 2 % @&
|12 |13 |14 |15 |16 |17 |1s |19 |2o |21 |22

i}

8ohm

Power capacitor(Capacitor for PVDD, VDD, VDD33, & VDD18)+= 7}'5 3k
ICZAJell $1x]3)oF &t

von_

RPT
50 swi sw2  sw3 swd sw5  swB ©
KEY6
50 VUP
¢—O (e
KEY7
50
KEY8 ‘.—040/0— 50 SELSENT e&—0O O VDN
KEYS . i STPB
o 50 INITO
KEY10 ] e
. T 5 RESB
KEY11 O 50 INIT1
*—O—
x = = = x x
m m m m m m
=< =< < < < <
(=] - N w ~ o = L
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24

23

21

20

22

FCSB

FCSB
— —= 1 o vee &

FCLK

FSDO

FWHIB

FSDI

—

VDD_EXI : DI
~DD_EXIO Vss

*"VCC = VDD_EXIO

FSDI 7
—— DO HOLD#
External Flash
Memory
FWHIB 3 (If needed) 6 FCLK
—— WP# —

CLK

1 5 FSDO

Stand Alone -2}l A, decoding> -3 ¥ key switch= 5 2}3tt}
AD3000/3008%= 6712 42 key(keyO~key5), 6712l =2 key(key6~keyll)
o] k. 1AL EHkeyol 2l3 36 phrasec} time sharings A4 & 4
At ZE3E volume control pin(VDN and VUP)©] 3

VDN Key7} 3t =2 A volumeS 1dB¥ 7FA3tt}. Z18]3l VUP key=
sk 2w 1dBY S 7Fskk. U E volumeS- Power-onA] INTOS} INT1S
AAsto] AR & 5 St

Power on ©]%, o] W59 AEl:= Volume leveldl Q&S 54 =t}

RPT pin¢] switch& AAato] Wi QAS & qioh

o] pin® switchE +& ® vt} ¥vHT 3]¢7} A4 A

(%HeF switch7} 491 Z2 R vhd, §HE 314 1H O & wEo} 7))
STPB= A4 T2l phrase &<t AA 75 A&t} DI 522 shite]
LOW A HE HdAS= Aoz 295

Stand Alones#td 7%, Ad€d u}?:_],] decoding #Hle] ¢rm® ),
ADC3008% clock stop modeZ H U} wHeF key(keyO~keyll)7} =21 A|H
W clock 7Zlolyar 1 o s AHgh)

26
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10.7 Key Operation in Standalone Mode

— . o -, Chattering by key operation
Real Key Signal - :

Internal Singnal

About 10ms

N

Key switchE A}-& 3 9, 919 diagram A7, Z} switche] 7] % noise
9} 71414 noise 7} 9L, ©] noiser 1FL kit

o] & WAyl ¢3] AD3000/3008% Key 52O 2R E 10ms A4
Uy Ass FH3 Key w2te] FRHY, W A5 = highs W7

H,

10.8 MCU application

vce2
[l
L]
10uF
[l
L
1 0.1uF
24 |43 |42 |41 |4o |39 |38 37 36 |35 |34 veel
S 5 4 5.5 = % . x 2 2 m
SPI I/F for O g g2 § 2 3, ®* & 2 2 "
by 2 s 5 100uF
Control z u
1 = 33 I
—= RESB NC — 1
, . 0.1uF
csB PVDD
3 31
cLk PWMA
MCU : 30
] PWMB
p 2 8ohm
BUSY PGND
AD3000/ 28
E— —£& o VDD it
, AD3008 » e
—1 Kevi VDD33 I
s 2% 0.1uF
—=1 Kkev2 GND
9 25
—1 Kev3 vDD18
24
200 keva vDD_EXIO
2 kevs beND 2
= = = = n n ) 3 . - -n
2 2 28 %82 5 83 38 ¢
5 I3 3 & 5 B £ o 2 = B
|1z |13 |14 |15 |1s |17 |1s |19 |zo |z1 |22

Power capacitor(Capacitor for PVDD, VDD, VDD33, & VDD18)+ 7}s 3% IC
Aol fjH| sl oF gt
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10.9 Cautions

24

23

21

20

22

FCSB

) FCSB
— 1 CS# VCC 8

FCLK

FSDO

r DO
/) External Flash

FWHIB

FSDI

VDD_EXIO t VSS DI
‘7

KEYO~KEYS5 pinell &= pull-up A &o] d& gith

AD3000/3008+= W+ pull-upe] 1az, wFeF ground(GND)ell A& 3k
A %v AF7F E235 powerkHlE S7F A717] wEo|th

THoF phrase¢} sentence playE &FalAl htbd, MCUi= SELSENT(41)<
Aol dljof ghrh. SELSENTS] Aei7F WA E™, 222 ths Zpellol A 4
S5t} playing’d Bl & €4 3l VDD33(#27)= monitordloF gt}

94 flash 58 4 2% W4 LDOE flash memoryE F£3| +5 &
Ao = flashe] VDD+= VDD33(#27)o 12 st} T3t VDD_EXIO#24)
, VDD33(#27)° #12 3t}

1
JE

*VCC = VDD_EXIO

Memory

FWHIB If needed 6 FCLK
FWHIB 3| wox f ) ok Ok

4 5 FSDO
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FFT Waveform
— Gain (-10dB) , Sine Wave(400Hz)

i 4p) : Ap)
+0F +0f
rznf 'Qﬂf
405 40%
B0k d _mz
L B F
£ I F
80 0
-mn;_\_\- o e WG:’.,—- N J IWUWﬂ‘ Wéﬁ“w‘d‘
E YA ™ |
ot NPT ‘N\N | K LAY W
'1-105 140
221 50 100 200 500 1k 2k ok 10k 20k 20 50 100 200 500 1% 2% 5k 10k 20k
Hz Hz
4KHz(ADPCM) 4KHz(Linear)
201 = +201 =
3 Ap] i Ap}
<0F e
20f af
405 40
5oL d 60
E B
E v E
B0 B0 "
-100f "‘,“‘ A00F Nvd— ol
E o \Jr‘* '\r\ WY P~ \r,-r\“ Fy V“vm Wxﬂ% WW"
-120F 120
-uuf 40
20 0 100 200 500 1k 2% 5k 10k 20k 20 50 100 200 500 1k %k 5k 10k 20k
Hz Hz
8KHz(ADPCM) 8KHz(Linear)
<20 - 20 =
: ) : )
401 0
-zof rzaf
a0f “”f
B0k d s0f
; .-
80 f l l I | : 80 i
: E '
-100 A -100 rar &
A { M L% W i ~ht ThN gy
120 K 120
o ¥ 'v E T
-HUE 440:
20 100 200 500 1k 2% 5k 10k 20k 2 50 100 200 500 1k 2% 5k 10k 20k
Hz Hz
16KHz(ADPCM) 16KHz(Linear)
420 . 220 —
g Ae] g Ap)
+0F i
20f 20f
40f -mf
sof 4 reni
i v =
-B0F | 8 80
4002 e ,JL" o e -muf o PR
3 s ]
A2 \f\ 20f H‘]‘- lr i M
F F o LI
-uof ruuf
2 100 200 500 ke % 5k 10k 20k 20 50 100 200 500 1k 2 5k 10k 20k
Hz Hz
32KHz(ADPCM) 32KHz(Linear)
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— Gain (-40dB) , Sine Wave(400Hz)

32KHz(ADPCM)

4201 — +20p .
: 75} ; )
«0f e
-202 -zof
40f 40f
-thf g -502
B v B
80 80
100 H n 0 ] Wa
: W A
120P=] ] | ,!. H A20P e | i
4405 -uof
20 50 100 200 500 1k 2% ok 10k 20k 20 100 200 500 1« 2k 5k 10k
Hz Hz
4KHz(ADPCM) 4KHz(Linear)
420 - e
F Ap| E
+0f B
20f 20f
anf ‘mi
; d 'FU:
80 = B0
F v E
80 B0
F N | |l
' IS A
B 1P a X v b"‘ 420y
af ruu; i
20 50 100 200 500 1 2% 5k 10k 20 2 L e 8 % 2% o "
Hz iz
8KHz(ADPCM) 8KHz(Linear)
s20; . g
E Ap) F
+0F ‘g:
o 2
405 af
sof g ok
£ W E
-80f B0
: | I " I
00 Hp i | 3 mnE = y
T WY
-120?‘ ki W 'm; i Av ¥
ak i Mo
20 50 100 200 500 1 2% ok 20k 2 19 20 s T 2 o e
= Hz
16KHz(ADPCM) 16KHz(Linear)
“20p _ 20 .
E Ap) E Ap]
+0f He
,20: 'QUf
a0f Jnf
E A
60 B 501
B v £
80 B0
2 E {18 00 5 L4 l l
100F 1 { E ‘!T'I l."l M
o 1T i PV 120§ NN |
: b L] B ¥ v
A40F -140F
20 50 100 200 500 1k 2k Sk 10k 20k 20 100 200 500 Tk 2 sk 10k
Hz

32KHz(Linear)
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- Gain (-70dB) , Sine Wave(400Hz)

+20 - £ =]
: Ap] : Ap)
0L e
-zoé '?“f
40§ af
-505 ; ":Uf
£ v E
80 S
,mnE A00f = A
E i o £ - ’Amﬁ USSR Y IV
,wnfr\_ﬁr“%] ’|‘ A nl\l‘% 1 &ﬂ Y 7120?-\'\-,'” ‘\ ™ f\v f Ll d
-uoé -HUf
20 50 100 200 500 1k % sk 10k 20k 20 a0 100 200 500 1k 2k 8k 10k 20k
Hz Hz
4KHz(ADPCM) 4KHz(Linear)
+20 , <20 .
E Ap)] F Ap]
+0F i
7202 '202
405 anf
,EU§ ; 60
£ v F
-B0F 80
-mu% | = 4005 ™ =
120 ?-\'\-L ol i) ¥ e - 120 Errrﬁ.‘\f"‘uf""‘ Y bt il i
—WE -mf
g B 100 200 =00 " " e 10k 20k 2 50 100 200 500 1h 2k 5k 10k 20k
Hz Hz
8KHz(ADPCM) 8KHz(Linear)
20 - 20 =7
; Ap) : A5}
+0F iy
20% '202
40% “op
-enf ; 'Eﬂf
E v F
20 80
400% rmuf M
P oW ¥ SR VY e * P N \ ;J’\A'...' ! ey
4405 Y ‘ 4405 |
20 50 100 200 500 1k % sk 10k 20k 2 50 100 200 500 Tk 2% Sk 10k 20k
Hz Hz
16KHz(ADPCM) 16KHz(Linear)
420 - <20 -
i Ap] i Ap]
“0f =
rznf rzﬂf
405 405
4l §
: vk
80F 80
-1005 I l = .mof l i A
£ i PN A de E e ’."|~‘Wn
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20 50 100 200 500 Tk 2k S 10k 20k 2 50 100 200 500 1k 2k 5k 10k 20k
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Advanced Digital Chips, Inc. CONFIDENTIAL 31




AD3000/3008

11 Package Dimensions <44QFP>
D1
|- |
] ¥ —
— — |
[ —| —]
— —
— m— : o=
—3 — | 1
y—— _ l /
— e I 3
— — | —\ 1 l‘{' G
[ — —
1/ =g
e
| | S - ) e L B
= i —I
of " AMIIIIIAIANAAT, =J
Package<44QFP>
Svmbol Dimensions In Millimeters Dimensions In Inches
Y Min Max Min Max
A 1.600 0.063
Al 0.050 0.150 0.002 0.006
A2 1.350 1.450 0.053 0.057
b 0.280 0.400 0.011 0.016
C 0.100 0.200 0.004 0.008
D 9.900 10.100 0.390 0.398
D1 11.850 12.150 0.467 0.478
E 9.900 10.100 0.390 0.398
El 11.850 12.150 0.467 0.478
e 0.800(BSC) 0.031(BSC)
L 0.450 0.750 0.018 0.030
0 0° 7° 0° 7°
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