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BERBEMY (—2) HNEDHIET SR 0TP #R:

AC4005_0TP5Secz —Fl . if Jt CMOSIE & & A A iz il 25 vl 9w A2 M OTPIE & 1C, Hi%
PWMEKZ &7 5 5 s, i AN REPROMZE I O TPIE s A (One Time Programmable), #fit
BUBIE R SR, B A O AR & & R ADPCME L, e KA i IACD & )i
441K, HPNE A B I8k 2% n] RIRE S5t E .

fEFHRISCHE Wi Te 2400, HLHA4%IES, BT OEFRSFE 2T, KEZHFELH 2
LN PRI AT SRR, v DR 58 1) DARE =R I 1 58 AN R I DhRE LA, ) BEARGHE+/-1% N BH
B, A LA TEAMINGE & B, 3R HLE I (Halt mode) , 7] KR B35 48 Dh#E, s (Isb)
/NF1uA.

AC4005_5 BBt il — R IBAE h GBI HOEF S I e — FIRe W A7 15U K 5 B0 Bl B i A0 4
B OTP S F, 545 8 /N 1/0 11, REARIE F CAThEEREAT 10 52 3, FA7F 28 A BCEERe il 1k 2 4
AN, AR, BT DLk BN — Mt i (Normal Drive Current) B@& KHL
#H (Large Sink Current) , W E R LED, AFIMN=MRE . 2V K HEETREIER K H,
S5 AN P A B T TR SE , RN T 354y 4.5V DL B LR, H R I v B e B R 4
AL 75 H R SCRER BV SR A EYE 10 O, 1B SRR H AR E .

0TP-40 RF|—LBEMMUBEN RIS SRS

1, OTP-AC4005 & HLFH. AMEIMYFEEH 104 2. BT RIS L.

2, LAYEHEERINA2V—5.5V ([7] MaskROM IC ) TAEHETEE2.0V ~ 5.5V), {#H4.5V
DL _E it H a3 B A e FR R I AF VD D5 5 VSSH — N0 LuF 48 BT

3, MR iIEF TR, HREAIEHES:

1), & SRBRHLE COB(AC60EQ 4.5V/3V),
2), B4 6Pin/10Pin(43 77 10 4TS AC90A A/ ANIIfY) ACBOE EL4d COB) Rk COB,
3), TEH T SOP14,S0P8 ¥R B Al Lk k.

4, BRI ATDLERAEMRE I BT, A AR, BB R, 28 Rul i sk or %, [
bt LURF AR A E i, N E BUCRA BTN 1 RAF AR
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5, MW\ 8 KK 0.5W H, 32 #r 8 BRFEHAEZHRYEE - 0.25W-1w Fmilm\ .
6, AT Sk E A ThRE, FBATAE 10 DB Fh A HHTIE R, DUERDSIEE L Mg 4.

7, 1/0 o5 B, 38 AT PR — M H B (Normal Driive Current) & K HE i 4 Y (Large
Sink Current) , W E &= LED.

8, FRULAHEE PWM i, wDIEERHE RS E, AN =EeK.
9, WNEZLHIELE (Noise Filter) ,AJ DL M PER Ty SEM 2 .
10, FEAHCHEE AL (LVR=1. 8V) , FHI Mt (WwpT) , 1/0 EfiThEe (External Reset) .

11, [FIRTRESRHERR LA (—Zem DB M LA Ty BiF AR, O TURIEA C
FIZHREREAT R . BORE LA I SOM ARt 7 SR

12, "JLMZE IR T R T2 . ACA0-0TP RFIJE—Fir gtz iis & OTP & s
13, M AR MR AERR N — 2B E O R, 5 R AT f TR

14, ACA0 ZRANFILAH Z K FIED OTP P75, Reli B AN A B S K FE K

anp

Product Voice Duration ROM Size (10-bit) Ife]
(OTP) (sec) @6kHz

AC4005 5 16k x 10 8
AC4018 18 48k x 10 8
AC4036 45 112k x 10 8
AC4060 60 160k x 10 8
AC4100 100 256k x 10 8
AC4160 160 400k x 10 8
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u AC4005 Application Circuit &85 HBERELR T E
FEE 10 fil 5 AT A, B WA BT R

AC4005 Stand-alone Mode / gl BEHm YR, PwM

T VDD 1.8V ™ 5.5V

VDD

— s —————— 1 TG 1 TG 5 44_

Key

- TGSA—

o o— TG4

Key or Output
AC4005
PWM2
VDD5
Speaker
0.1u” - PWM1
FTT VSS

More: Http://www.atchip.com

VDDS5 7 5V UL E it , SHhdE 104 B2, B LAJR/D M e AR G aT Bk .
SOPS8 it /7t VDD5 JHIf .
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u DC CHARACTERISTICS HES&HASH

Symbol Parameter Min. | Typ. | Max. | Unit Condition
VDD Operating voltage 1.8 3.0 5.5 \%
Standby current,
Isb 1 uA
VDbD=3V/4.5V
No loading
| Operating VDD=3V 850
op
current VDD=4.5V 1100
| Input current (1M ohms 3 A VDD=3V
ih u
pull-low, AC80 only) 8 VDD=4.5V
| Input current (300k ohms 10 A VDD=3V
ih u
pull-low) 25 VDD=4.5V
| Input current (100k ohms 30 A VDD=3V
ih u
pull-low) 80 VDD=4.5V
_ -10 VDD=3V, Voh=1.0V
loh Output drive current mA
-20 VDD=4.5V, Voh=2.2V
) 20 VbD=3V, Vol=1.0V
lol Output sink current mA
34 VDbD=4.5V, Vol=1.0V
loh -65 VDD=3V, Voh=1.5V
PWM1, PWM2 output current mA
lol 65 VDD=3V, Vol=1.5V
Fosc(3.0v)-Fosc(2.4v)
Frequency VDD=3V 1
o Fosc(3v)
AF/F deviation by %
Fosc(4.5v)-Fosc(3.0v)
voltage drop VDD=4.5V 0.1
Fosc(4.5v)
Frequency lot deviation, Fmax(3.0v)-Fmin(3.0v
AF/F . Y -1 1 % ¢ ) ( )
(VDD=3V) Fmax(3.0v)
Fosc Oscillation Frequency 1.31 | 1.54 | 1.61 | MHz VDD=1.8~5.5V
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u AC4005 Package PIN Information @& 3E%E

AC4005- SOP14 / Dipl4

B B IR SR R
MR HL MCU TE S5 F (4 izl 28 vl gmfs )
Wi F 14 i SOP14 H}4%
Sop14 H i (150Mil)

- GND\_/ TG7 | = PIN NAME
1 GND
2 PWM1
w | PWM1 > TG8 | = 3 PWM2
(-Q 4 VDD
olPwM2 O Test|s > vDD5
o 6 TG1
U1 7 TG2
~ | vDD : TG6 | = 8 TG3
U) 9 TG4
~|vops O 165 = 10 TGS
V) 11 TG6
= 12 Test
| 161 P qea|- 13 TG8
14 TG7
< | TG2 TG3 | =

SOP8 & VDDS5 Jiif7, VDD5 7E 5V LA Eftea iy, 2 558 104 5. 3V Al 4.5V I &2 i !
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SOP14 i fith fr#3& R~ K/N(SOP SIZE): 150Mil

8.7+0.2

14 a8
) HEBEHRHAR

2l c
- | -—
I3 | =
(Qﬁ:q o

. FEHHBEY 1

SOP14 6.7

14 8
HHHHHHH

{Units : mm)

O

| —— — —_—

H B R
1 T

62
44

H=1.71Max.
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u AC4005 Package Pin Information TE:EZFEE

AC4005- SOP8 —£@=thist/\ |
EEEN FEES R

B F B H L AR R T 3

Wi A /A SOP8 4% 150mil

6.0
v sl O

11
R
SOP8
Tg1 = (- -
#d (T 1]

- | Tg7

5.0

15

Vdd | - -1

v | Tgb6

Z

NAME

Pwm2 | =

w | Tg2

Tg6

Tg2

Vss

+ | Vss Pwm1 | v

Pwm1

Pwm?2

vdd

0 INO|O|~|WIN|P|=

Tgl

R~FRK/MN(SOP SIZE): 150Mil

B2 R VE VT AR IO SARH TR AR MG http://www.atchip.com/otp.asp
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u Writer Mapping Description /7 OTP40 &%

Writer Pin 5% 511l : PWM2, TG1, TG2, VSS, VDD

OTP Writer Power Board Pin Mapping Table

PAD Name AC4005-SOP8 AC4005-DIP8
1 Tg7 Tg7
2 Tg6 Tg6
3 Tg2 Tg2
4 Vss Vss
5 Pwml Pwml
6 Pwm?2 Pwm2
7 vdd vdd
8 Tgl Tgl

Pad Name ATTR. Description

TG1 1/0 Input pin, active Low, or serial input at programming mode.
TG2 1/0 Output or input pin. To be input, active Low.

TG3 1/0 Output or input pin. To be input, active Low.

VDD5 Power Regulator input. Connect a 0.1uF cap to VSS or keep floating.
VSS Power Negative power.

VDD Power Positive power.

PWM1 O PWM output 1.

PWM2 (0] PWM output 2 . or select programming mode.
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u BECH—REEDIIRETRINENT :

TG1, i EUR CH¥ZEETIRE) 4y 1 Z6idfs, i HkHh5X TG1 #EHCH 2L,
TG2, U EUIL,

TG3, LUR &L TG4, LHR B EEHEIL.

TG5 #1 TG6 BusyLow,3HZ %}[x.  TG7, BusyHigh, TG8, BusylLow.

— R SR g i R A, (1-Wire Communication Protocol) #(#E 555 5 A& .

B XXH PR BOE S By
0000 0001 (0x01) BB
0000 0010 (0x02) i
0000 0011 (0x03) E=E

(8 fir — it 45 0-255)

KB A G GO IEIR 10MS A4) Bik .

— 28315 WM (1-Wire Communication Protocol) i 7 %k} 2% .
s e emsA MR, FAEIERINE. M—2XiB{EThEER T

| Head | Data |
 @AC
ATCHIP Head | DO|D1|D2| D3| D4 D5 D6 D7 |
FRERE

AC4160 OTP—2RRTF

A {8]3% 88 - Head Bit=0 | | | bit=1 |

m= ms
| 8ms | | s |03 (o3| s |

BEThREE R ThRE, — BN T AN &
HEH—=NHRH 10 B, REFERSE.
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u AC4005 Serial Mode /7 BT ERAEZER B HEm U

A R T, R A S, LR T AL IE LURE S A,
MCU B MLAE 05 PWM A7 (PR S AT 38 TR fiag B FH H B 432 4% T v

. VDD 1.8V ™ 5.5V

VDD VDD

10 1 : Py TG6 | Ve
Count Signal None Busy Signal TG1

MCU 102 | TG7
Application eset L.ount vigna AC4 O O 5
103 |= TG2
Busy Signal
MC PWM2
VDD5
U Speaker
0.1u’ L PWM1
Vss F.TT VSS

More: Http://www.atchip.com

BEEHE IC-ITREES &k 10 1/18/2019



BZBEEMYL (—%) NEDEIESSHER (AC4005-1-Wire0TP)
ZINFTHREESEFERLA

HiE Tel : 0755-28149272 29058191 {&£E Fax: 0755-29058191
Hodit Add: SRYIT 5 X SEARETE I KB AR IR 1% A BE 2207
HRFE QQ.: 68681298 @ QQ.com Http://www.ATChip.Com

u AC4005 OTP5Sec & ( % ) BITE N A% A

TG7 EAfE5 TG6 V40 fir, ki vE B VuE 1-3ms, ZiE 2ms K HF

TG6 il K AZ 5 TS S, EUR, FEFESE, &l BUSY #uE.
ik 5 FEE Y | 100-300us LB A 200us Ik HL .

TG7 KB E S5, A 2ms &, TG6 HAfAEES
TG2 A7 & FE T [ 155 5 I, 75 L T RE R 159 1

2MS,
' '—

TG7 E1ZH
AC4005

&k —x—NEE, mcu{REF 766 XH LN BAIRAELANES, BEBXAEKAZ
B, AN otpTG7 B4

i~>200 4-5 E—» 200 <-§
TG6 (us) AC40'05 | E i \\
I HL Pl & 4K L» 200 « * 200 *

TG2 2 Busy High, TG1 Jy Busy Low {7, 15 R4 w5 KBEAT %
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u AC4005 Pad Location RFHEH

CHIP SIZE: (a0c, aOc) UM

ac ac

[ ] [ ]
AP

o i AVAV O o

ac ac

‘ More: Http://www.atchip.com ‘

Gt PWM || PWM V[

Test || T8 || va7 || Te6 eND || Tea || Te3 || Taz || e || VP VDD

Note# = HIL:

** The |C substrate must be connected to VSS or Floating. & F # &AM VSS.

*** At high voltage of 4.5V or higher voltage, VDD5 may be connected to VSS with a 0.1uF cap for
less power noise. At 3V, VDD5 don’t need to connect any capacitor and can be kept this pad

floating to save a capacitor.

48 VDD5 XFE 4.5V DA EF 2B, 3V AFEEH 104 .
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u Descriptions

The AC4005 is a single-chip voice synthesizing CMOS IC, and OTP (One
Time Programming) IC that are designed to direct support Mask ROM
products. Total Voice Length is 5 second at 6 KHz sampling. PWM voice
output with high quality speech, it's embedded EPROM architecture, AC4005
has 8 I/0 pins. a8c0 Through accurate internal oscillation, external Rosc is
unnecessary. Maximum 512 voice groups. One Group contain several steps;
Maximum 1024 steps for all the Groups. Support PCM data compression.
Support Two mode trigger function (Stand Alone, Serial Trigger Mode). Easy
use development system is for function selection and voice combination . PC
download the ROM code by the USB Port .

U Functions

MAX voice file : user-defined.

MAX Trigger Groups : 512

MAX Step : user-defined.

Operating Voltage range: 1.8V — 5.5V
Total Voice Duration: 5” (30K Samples)
I/0 pin : 8

Voice output : PWM

Debounce time : 50 us or 10 ms

I Trigger mode (for all Input pins)
- Key Stand-alone Trigger Mode :
A. Edge/Level
B. Hold/Unhold
C. Retrigger/Irretrigger
- Serial Trigger Mode : (Count Reset Mode)
Combinations of TG1 and TG8 to trigger maximum 512 Voice Group.
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I Output status (for each Output pin):

A. Stand by Status. (High/Low Status)
(1). Busy_High active : & ¥t = . (Drive #it)
(2). Busy_Low active : #&aH HH K. (Sink fi)

B. Busy Low Active, Stop Low Pulse. {5 b3/ %y AR B F kb
C. Busy High Active, Stop High Pulse. 15 (3% i % H v v ~F ik
D. LED Flash at 6 Hz. ##{i LED 6Hz Sink %iH [Nk
E. LED Flash at 3 Hz. #& LED 3Hz Sink %iH [N 4k
F. LED Flash at 12 Hz. #j#i} LED 12Hz Sink #i i [N 4k
G. QIO signal Arbitrary Output with voice. Bf#% 51522 N1k
_ . N
YWaice Play Voiee 000 b MWute ,..-"'5
Stop_High pulss —h-i_l -— 172ms at SkHz
Stop_Low pulse —- _Iﬂl— 172m= al GkHz

Euzy High astive

Busy Loww active

LED 36/ 2Hz flagh |

— ..-_ 3Hz, BHz or 12Hz for playiré; speed at €kHz

QIO signal |1 ANAAN

* Arbitrary output with voice.

XOVER: 2Rl 6kHz MIIEHGEERS LED NARANER; NEFIGEE, LED
DRI A5 ) 512 th 2 R
% Note: LED 3Hz / 6Hz / 12Hz flash rate at 6kHz sample.

All output pins support large-current output and can directly drive high brightness
LED. (lol=20mA @VDD=3V)

B A B R T 2 (K R BR B =52 LED.  (1ol=20mA @VDD=3V)
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u AC4005 SIP 6Pin COB Package Information 6
B HE COB BRI IR Rl /77 mmississ coB Kapim

ACA005-0TPSSec Fi4fi ¥ COB WIfir Vi ACBOE
s

Sip 6Pin COB ACS80E

, S LS
B3| Ek COB MM FR A, R 5 AT

N NAME
TG1

|

1

2 TG2
P 1-6 BT 9 7 B A, 3 WML

4

5

6

PWM2
VDD
VSS

B2 PR E VT IR T G SR R A F Mk http://www.atchip.com/otp.asp
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u AC4005 MusicCarcd COB Information T 5% F
i 3V/4.5V BFIERRL/ /7 mrnEsts coB #ERA
AC4005- OTP5Sec {5 COB ALYk AC60E

B
5 2 W SRR A T
MusicCard COB AC60E RERXIH 0L

. S (LB
BEHLE COB B %R i

A B, A BATIER.

3V F 4.5V AG10,LR54 4 11 H b A B fr 58 R ML 0
PCB

B 22 OREIE VT RARI T A O 2 FARE PR AR Wk http://www.atchip.com/
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u THEERA, RS EHEKHE COB (fR4Mk PCB)

ACS80A 2032 Hijh 3V fitiy ACOO0Y #iFnH 3V ftHE COB

. & P4 F0 0t AG10,LR54; AG12,LR43;
Az, . -I;"‘ = ) ’ ) ’
#HEEILE COB AG13,LR44 i) 3V L5 COB

& T A AL S A MR T R & T A AL S AD I MR T R
iE# COB I 55k B COB I EkH
TS ISEERPE f R O THZ ISLERPE f L.

ACS80A PCBA #lits

SEIE A AU S5 AC90Y3 PCBA HLith
1A OB, AN B ATIE A SEVIE A AU S5

AT, AN AT IE R

B2 BORLIE U RIERYI TS AR PR A W) Rk http://www.atchip.com/
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