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BEBEENN (—%) HEPHIESTSRH 0TP &1 :

AC4005_0TP5Sec & — Ml ff: Jy CMOSIE & & AN iz Hil 45 FT AR IO TP & I1C, H %
PWMEKZH &7 5 5 s, i A REPROMZE I O TPIE s A (One Time Programmable), #fit
FIEEE SR, 18E S EOT KR S &R ADPCMIE B, s R IACDH i
44.1K, HWE— DI IS 2% v BRI St

fEHRISCH: e S 4280, ILH44%F64, BT DBIRLSTE2NMMF, KRZHIELHL
LA PP RIAT e R, AT DR J7 18 19 DURE Aok 3 ) 58 A R D RE R, N BASHER)+/-1% N BH
B, AT LI T ANINE G B, RS HUE I (Halt mode) , 7] K& 1754 ThEe, A Hif(Isb)
/NF1UuA.

AC4005_5 #p 8 il — LB W SGRE M HOEF I /e — M REB A7 U K 5 M i A %
B OTP O 7, A 84 170 11, REARYE B CLHIThERIEAT 10 58 3, ZFA7a% MR AF R 2 il i 6
NETH, SO, AT DL A — M HIR (Normal Drive Current) Bli@ K HLR
fith (Large Sink Current) , W B2 LED, AFRIMII=AE . 2V IR A REIE & K7,
SR P A e T TR E , TR AR R T 3 4.5V DL AR S OL T, E R i R R A A,
PEAL T B R SRR BV R TR 10 H, 5 AR AR E

0TP-40 RF—Z&BEHUBEDBIET SRS

1, OTP-AC4005 & HLFH. MY FE EH 104 2. BT BRI L.

2, TAEHEERINN2V—5.5V ([F] MaskROM IC ) LAEHETEHI2.0V ~ 5.5V), #if4.5V
DA it B Bl 3 4 B H R R EVDD5 5 VS S H — N0, LuF L 25 R A]

3, RULZFMhIEETT R, B RiERES :

1), SREE-RHLLE COB(AC60ED 4.5V/3V),
2), B4 6Pin/10Pin(Z3 57 10 ANHEIK) AC90A A7/SAMIIfY) ACBOE H.4di COB) ALk COB,
3), EEHE)7:0: SOP14, SOPS # F 35T DAk F#E.

4, BRI ATDLERAEMR I BT, A sRA R, BB R, 28 ol sk or s, R
bt LURF AR A Hh i, E BUCRA BT IR 1 RAF AR
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5, WU\ 8 KX 0.5W 1), 32+ 8 BRFHAE DR IE R - 0.25W-1W [\ .
6, CHHMKHEEDAEATIEE, [FNATRE 10 DA R R E ST E RS, LER SIS L4 .

7, 1/0 A% H R, B w] DLk B — B H HLIR (Normal Drive Current) 52 K Ht 4 H (Large
Sink Current) , mJ E#EE =R LED,

8, LA E PWM i, wLLEFERHEREE, AFTIMI=REOR.
9, WNEZLHIEILE (Noise Filter) ,AJ DL M PER Ty SEM 2 .
10, FAMKHEEEL (LVR=1. 8V) , FHI Mt (WDT) , 1/0 E4izhfe (External Reset) .

11, [FInfRESRMEER A ARk (—Zoi DB M BT @m0 AT % Z T URERC
RIZHREBEAT LR HE . BORE LA T SR 1 bn 7 S

12, WIRA%E P I D)RE TR SR AT4FE . AC40-0TP R 12 — vl gafE BIiE ¥ OTP &5 v s
13, WA m R MR ERR A — LB E T %, TI R BT TR

14, AC40 RFIILH 2 HFIE LS OTP P2, fei R AN FE S KR E R

al

Product Voice Duration ROM Size (10-bit) /0
(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 {8 BN HEBLR T
FE 10 Ml 5 A 2, A R
AC4005 Stand-alone Mode / # R By = PWM

T VDD 1.8V ™ 5.5V

VDD

e TG 1 TG 5 Vg

Key :
s — 1 TG4 e 44_
Key or Output
AC4005
PWM2
VDD5
. Speaker
0.1u’ L PWM1
F T VSS

More: Http://www.atchip.com

VDDS5 7 5V UL E it , SHhdE 104 dL%, 0 LAJR/D M e AR G aT Bk .
SOPS8 it /7t VDD5 JHIf .
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u DC CHARACTERISTICS HS4HHMSH

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 @H2E%ER

AC4005- SOP14 / Dipl4

B s RS SR
AL MCU TE S (4 Az il 28 v] g ds )
Wi F 14 i SOP14 %%
Sopl14 E Rk (150Mil)

- GND\\/ T67 | = PIN NAME
1 GND
2 PWM1
w | PWM1 > TG8 | = 3 PWM?2
(-IQ 4 VDD
o lPwM2 O Test|s > vDDS
O 6 TG1
Ul 7 TG2
~| vDD , TG6 | = 8 TG3
@) 9 TG4
o |vops O 15| = 10 TGS
v 11 TG6
— 12 Test
=1 TG1 H TG4 | < 13 TGS
14 TG7
| TG2 TG3 | =

SOP8 & VDDS5 Jiif7, VDD5 7E 5V DL Efteml, 2 558 104 5. 3V Al 4.5V I &2 i !
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SOP14 i & i #HHFR~FK/N(SOP SIZE): 150Mil

SOP14 8.7
14 38
A 'HAABAAAEA
C\] ﬂ" {Units : mm)
O | < O

HH TBIF H
1 7

H=1.71Max.
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u AC4005 Package Pin Information 3tk gtkl

AC4005- SOP8 —&@ =il /\JH

BE B s R
ESE SE Sk .
TTERO RN 5 F )\ SOP8 413 150mil
B 6.0 =
w1l [T =8
Tg/7 %/ Tg1 - OSOPB o
#d (I T #5
AN
v | Tgb o vdd | - 39
()
N PIN NAME
|
w | Tg2 Pwm2 [ o 1 Tg7
n ! To"
3 Tg2
4 Vss
~ | Vss o0 Pwm1 | « . ——
6 Pwm2
I vdd
8 Tgl

R~FR/AN(SOP SIZE): 150Mil

B2 PR E VT IR DI T G SR R A F Mk http://www.atchip.com/otp.asp
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u Writer Mapping Description /7 OTP40 &%
Writer Pin %51 i1 - PWM2, TG1, TG2, VSS, VDD

OTP Writer Power Board Pin Mapping Table

PAD Name AC4005-SOP8 AC4005-DIPS8
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 170 Output or input pin. To be input, active Low.
TG3 170 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 EETH —REBEFDUUREL RIREMT

TG1, ks EUR CHIEIhAE) 5 1 ZilfE, mh Bkl sx TGL #&CE 34
TG2, #E&E EUI.

TG3, LUR JIi 3B TG4, LHR HEIEAIEL

TG5 Al TG6 BusyLow,3HZ X}[N. TG7, BusyHigh, TG8, BusyLow.

— 2R E (S P R A Ml & X, (1-Wire Communication Protocol) %i#E 5155 E &

AR XXH FEOE S B
0000 0001 (0x01) FHB
0000 0010 (0x02) BB
0000 0011 (0x03) BB

(8 fr — i3kt 0-255)

WE A E GO IR 10MS E4) BikE.

— 235 X (1-Wire Communication Protocol) i /3 5 k15 %«
s EpR1emsN AR S, FHIFRIE. M—BIETIR T

| Head | Data |
@AC

| ATCHIP Head |D0|D1|D2| D3| Dpa| 5| D6 D7 |
LT

ACA160 OTP—2RRTF
A {8)45.88 Head Bit=0 pit=1 |

IS ms
| 3ms | | Ims |D.3| |D.3| lm= |

| TRE (Mcu Single Line Control) SNl Dike, — MRS T 5 LN g G .
HEH—ARAPLI0 T, 2HEERHE

BERE IC-ITRHES &k 9 1/18/2019



BERBEMY (—2) HNEDHIETSHEAR (AC4005-0TP)
BEEORAR-FNTIREEFEERAF

HiE Tel: 0755-28149272 086-18922809111
s OTP: & EZ0H, A IC, FZIC, 18 1C, SRR
HR#E Q0. : 68681298@qq.com Http://www.ATChip.Com

u AC4005 Serial Mode /7 BT ERMBEZES EHEmRY

LG AR TR T, ORMY R TR S, BRI e DURE A,
MCU . HLE 200 PWM A (PRZR) B AT 18 v\ fa] B 8 FH HL B 4 28 vk

T VDD 1.8V ~ 5.5V
VDD VDD
10 1 , B TGE 4?44_
Count Signal None Busy Signal TG1

MCU 102 - TG7

Application Reset Count Signal AC4005
103 |« TG2
Busy Signal
M C VDD5 PWM2
U Speaker
0.1u’ L PWM1
VsS FTT VSs

More: Http://www.atchip.com
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u AC4005 OTP5Sec &1 ( B4k ) BITE RN A BLA

TG7 BAMES TG6 V40 £, ki ve BEyE Hl 1-3ms, 2 IH 2ms fILH-F
TG6 fil &5 5T &5, EUR, FIERRE, &M BUSY U,
ik i FEE Y5 L 100-300us 2 1L AE A 200us 11 H T~
TG7 5 BAMKHEE TG, SR 2ms &, TG6 H4Afl k(55
TG2 7 & R IR A5 5 I, 75 ZE b T RE R 7 B
2MS

' 1
—> e

AC4005

TG7 E{H

& —R—NEE, mcu {EBF 166 A JLMEOHRIRANENLANEE, BEBXLZHIK
B, NG otpTG7 B 4L

2
R/

N

8
4

200

TG6 (us) ACA005 | -\

(IR VSR : : ' '

Y
N

S

A
4
N

S
A

TG2 >}y Busy High, TG1 >}y Busy Low Iy, 15 #R¥HE 75 SR BE4T 1L %
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U AC4005 Pad Location ##54#EH

CHIP SIZE: (a0c, a0c) UM

ac ac
o o
° AC4uuo Y
ac ac

‘ More: Http://www.atchip.com ‘

Gt PWM || PWM VL

Test || T:8 G7 TG6 GND || TG4 TG3 TG2 G1 vbD VvDD

Note/FEFHIT.

** The IC substrate must be connected to VSS or Floating. %} #1&#:H 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.

AL VDD5 XFE 4.5V DA EFRERMHH, 3V AFERH 104 A%,
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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 1/0 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”7 (30K Samples)
1/0 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 : #&Jti i &8 -F. (Drive Hith)
(2). Busy_Low active : & H AR, (Sink fiH)

B. Busy Low Active, Stop Low Pulse. {5 153 % AR BEF Bk

C. Busy High Active, Stop High Pulse. 15 3% it 4 s v ~F ikt

D. LED Flash at 6 Hz. #%if LED 6Hz Sink it AR

E. LED Flash at 3 Hz. /it LED 3Hz Sink fith (A HR

F. LED Flash at 12 Hz. #J&f LED 12Hz Sink i tH [N 4.

G. QIO signal Arbitrary Output with voice. &% 522Nk
YWaice Play Vaiee pe—— Mwlut e }
Step_High pulse —h-]_| -a— 172ms at SkHz
Stop_Low pulse —- _Iﬂl— 172me at GkHz

Euzy High astive

Busy_ Loww active

LED 36/ 2Hz flach |

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

G signal M

* Arbitrary output with voice.

OVER: /24RLL 6kHz MHRECEE R LED INERRISER, FRFFHICEE, LED
RIS R th 2R [«
* Note: LED 3Hz / 6Hz / 12Hz flash rate at 6kHz sample.

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

A B RS T (K R BR B =52 E LED.  (1ol=20mA @VDD=3V)

BERE IC-ITRHES &k 14 1/18/2019



BERBEMY (—2) HNEDHIETSHEAR (AC4005-0TP)
BEEORAR-FNTIREEFEERAF

R AC Y
;@g aTcHip  "EiE Tel: 0755-28149272 086-18922809111
i nasRk B OTP: EE BESK, WMAIC, REIC, [181C, BFREH

HR#E Q0. : 68681298@qq.com Http://www.ATChip.Com

u AC4005 SIP 6Pin COB Package Information 6
B COB IR /77 munEzts cob KampR

AC4005-0TP5Sec HfiE % COB JHIf: %kl ACSOE

THS S PRFEa IE DL.

Sip 6Pin COB ACS8OE
HiH| B COB B %R

KV A IS

PIN NAME
1 TG1
2 TG2
Eidi 1-6 7 9 e 245 3 PWM1
4
5
6

PWM2
VDD
VSS

B2 R VE VT RARIT IO SARH TR A F MG http://www.atchip.com/otp.asp
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fr A

086-18922809111

SE, R IC, FZI1C, I8 I1C, BFEEHE
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u AC4005 MusicCarcd COB Information E5%F

MLt 3V/74.5V Ba3EE R,/ ax

AC4005- OTP5Sec
MusicCard COB ACG60E
BWEHLE COB HIAL %R

3V F 4.5V AG10,LR54 4 11 H b AL L B 28 R ML
PCB

EHH CcoB #HERR

15H Pk COB I %k AC60E
ﬁ%fiﬂ@j&BT$$nnfﬁﬁ%

KV A IS
AT N, A T ATIE AL

52 GORL I VT AR T A FRH R A ®] M3h: http://wwwv.atchip.com/
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u EARARA RESHEARER COB (R4 PCB)

ACS80A 2032 Hijh 3V fite ACOO0Y 4l 3V fitH COB

\ & A0 H it AG10,LR54; AG12,LR43;
Ak, F e HT = ) s ) ;
# HEEILE COB AG13,LR44 if] 3V Hli5 COB

1 T8 Rl SR AL S A i IR T . 1 T8 Rl SR AL S A i NI R T .
5 COB i %k} 5 COB i %k}
55 MRS BRRE A . 55 S BRRE A .

ACS80A PCBA HLits

SEVE R AU S AC90Y3 PCBA HLits
LA L), AN B AT AN, SEVIE A AU S5

A B, A AT

B2 BORLIE VT IR T A~ SR AR 2 7] M3h: http://www.atchip.com/
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