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H7 28 B H MoU 3By OTP B &Rt

AC4020_0TP020Sec &5 s L BE B A4 F CMOS 35354 A 4 o7 fcds il 28 MCU B4 Fr ML A 4 A gz
HIH OTP 8505 1, ELF% PWM K0 i b B Al e, -\ 38 EPROM 2201 OTP 3&F &, 1835 &k
77 H R = L ADPCM 3 5T3%, B KA ATIA CD &l 44. 1K, HAWE— A& I8k g nr
PR My . 8 RISC KIS 4R 280, o 44 %484, BT AOHIESTFE 2 M, K
ZHFRAHIE 1 ABFRIAT5E A, AT AR 78 0 DARE 2Ok SE RS F I ThRE N, ) B RS HE
[+/-1% N FLE S, PTUATEIMINE S I, AR (Halt mode) , Al KHEMIFT4 ThEE.

AC4020_20 #p7 B HL MCU 3858 F OTP 2 — PP e B8 /7 /it & 20 P i OTP O3, 3%
A 84 1/0 [, ReARYE A CrIThEeHEAT 10 B X, ZFAFas AR tlie B A s, Aich
I, AT ORI (Normal Drive Current) B2 KHWHIH (Large Sink
Current) , W] ELH#ERTLE LED, AN . oV KBRS IEH RS, AR AL By
e, AR A 7300 4. 5V BB AR BB AL R, R I R g A A, SR TSR R S
Friv 5V m e RS FH R 10 1, 1B SRR AR E.

OTP B ¥l MCU RFNBZF DRI

1, OTP-AC4020 N & =y H AN 4 47 MCU B ML, AMEDICesf:, VT2 1 104 2.

2, LTAFHJEBERINA 2V—>5. 5V, ff A 4. 5V DL At B B3 52 BELAL AL B B R 76 VDD5 5 VSS B —
A~ 0. 1uF HE 22 EA].

3, RPLZ A I R, B RiERES

1), & H:B-EHLE COB(AC60E0 4. 5V/3V),
2), H4fi 6Pin/9Pin (4514 10 ANHEIT AC90A FI7SANEIN ACSOE B4 COB) #itk COB,
3), FEH R SOP14, ¥ Bf T DLk EE.

4, BRN P CLERAR IO, WA e, HH RS, 28 Rulpn a ks, R
i bit HERF AR AR S, 9 E SRR A T2 ET R 1 R AR

5, MW\J& 8 KK 0. 5W [, 3¢ 8 BRFHAE TNV« 0. 25W-1W .
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6, XFHMCHESARALTIRE, RN AAE 10 D R AT EE, PLERDUIEE 2 Mg G .

7, 1/0 % BB, 38 7T L3N — e LY (Normal Drive Current) B & K HL L H (Large
Sink Current) , A E#EESE LED,

8, FRALAEE PW &t (one 9-bit hardware PWM output), AICAEEEHIHE KEE, ANFELH
0= HRIBOK

9, WEZ«FZUER LM (Noise Filter) , AJ DLIE 241 BEAR Ty SEme 3,
10, #2HMESHEESEA (LVR=1.8V) , HI Mite, (WDT) , 1/0 BfiIhfAE (External Reset) .

11, RN RESRAE Rl (—4i OREAD M R ATE T R BT URTEE O
RIZHREBEAT LR HE . BORE LA T SR A bn i 7 SR

12, A LAEZ P IThEe 5 R AT g AE . AC40-0TP R %152 —ims MCU B A ML Al 4w R 1 OTP 1E 2 %
Fro

13, AC40 R IAG PUZKIE OTP 7= 5, AET A A B 2 K E R oK

al

o] [RRAEE p
AC4020 20 ¥ SOP14 256K ROM PWM +/-1%0SC
AC4060 60 ## SOP14 256K ROM PWM +/-1%0SC
AC4100 100 ¥+ SOP14 256K ROM PWM +/-1%0SC
AC4160 160 ¥+ SOP14 256K ROM PWM +/-1%0SC
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4 AC4020 Application Circuit B B RS 5%

T2 10 firh & 5 AT 2%

AC4020 Stand-alone Mode / #5fil &k B YR PWM

T VDD 1.8V ~ 5.5V

VDD
—35 % TG 1 TGS Ve—
Key
\ 1
e - TG 8 —
Key or Output
PWM2
VDD5
Speaker
o PWM1
0.1uF __:
S VSS
. -
More: Http:/ /www.atchip.com
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4 DC CHARACTERISTICS i&

@AC
H1E Tel:
%ﬁﬂm Hodik Add:
B8 QQ. :

ETF 8 HF ¥ MU #=HIAY OTP IBE S
ZNTHEEEEEXREFR QA

0755-28149272 29058191
AN EZRXEERF—EEEBZHKE 703
68681298 @ QQ. com

7ar -

£ H Fax:

(AC4020)

0755-29058191

Http://www. ATChip. Com

BB O HAURENSH

Symbol Parameter Min. | Typ. | Max. | Unit Condition
VDD Operating voltage 1.8 3.0 5.5 \Y,
Standby current,
Isb 1 uA
VDD=3V/4.5V
No loading
. Operating VDD=3V 850
op
current VDD=4.5V 1100
: Input current (1M ohms 3 - 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 VbD=3V, Voh=1.0V
Ioh Output drive current mA
-20 VDD=4.5V, Voh=2.2V
20 VbD=3V, Vol=1.0V
Iol Output sink current mA
34 VDbD=4.5V, Vol=1.0V
Ioh -65 VbbD=3V, Voh=1.5V
PWM1, PWM2 output current mA
Iol 65 Vbb=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 \VbD=4.5V 0.1
Fosc(4.5v)
Frequency lot deviation, Fmax(3.0v)-Fmin(3.0v)
AF/F -1 1 %
(VDD=3V) Fmax(3.0v)
Fosc Oscillation Frequency 1.31 | 1.54 | 1.61 | MHz VbD=1.8~5.5V
BEITR 1IC-IREESE 4 8/7/2017
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& AC4020 Package PIN Information &@#3E%E}

AC4020- SOP14 / Dip14

B E B LSRR
WL HL MCU BB S A (4 MdE 8 aT mfe )
Wi A 14 5 SOP14 $34
Sop14 H &M% (150Mil)

~| GND TG7 | = PIN NAME
1 GND
2 PWM1
w | PWMA1 > TG8 | & 3 PWM?2
0O 4 VDD
g 5 VDD5
w | PWM2 (- Test | ©
N 6 TG1
(@) 7 TG2
= VDD | TG6 | = 8 TG3
U) 9 TG4
~|vobs O 15 = 10 TGS
v 11 TG6
= 12 Test
= | TG = vyl I 13 TG8
14 TG7
<~ | TG2 TG3 | =

BETAE 1C-IREE S5k 5 8/7/2017



ETF 5 FH MoU #E#Ia0 OTP iIBZ &R — (AC4020)

SOP14 i /& F##ER~F K/N(SOP SIZE): 150Mil

) 8.7+0.2 N
14 a
™! oue 'AEERARARAR -
S S L =
| ) o
S d— -y p:npa- =
-— J0.1520.1
O o=t
;e
TS 127 0.1
0.4+0.1
SOP14 8.7
14 8
' : HHHHHHH
N nq- {Units : mm)
O < O
B H TEEWE
1 7
H=1.71Max.
BETA 1C-Tisk Sk 6
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& AC4020 Serial Mode / E1TEITIMAETI EIHERN
NS B RER IV, SR AL RIS, BARThRETE DLEE o T,
MCU B P HLAE T 05 PWM A (FILR) HR AT VT 207 P L B e 2 7 1k

T VDD 1.8V ~ 5.5V

vDD VDD

I01 - pt TG1 A_
Count Signal None Busy Signal TGS

10 2 —p| TG2
Reset Count Signal

MCU
Application

AC4020

I03 |= TG7
Busy Signal

PWM2
M C U VbD5 Speaker (]

L I PWM1
0.1uF ___

VSSs VSS

More: Http://wwwitﬂp.com
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& AC4020_OTP020Sec £ (FER) =478 WA A Ui B

TG2 EfIf5S Fkyh 7 VG 1-2ms, @ 1UHE 2ms
TGl ik KA55 Fkyh 5 FEVEE 50-200us &2 13E A4 100us
TG2 A HhfE S5, SFHENE Ims, Ka2 HAMAES

102 Dy & FR U S5 = B, /5 B L D RE I 18 2R 0 v W

X

TG2 EIH

— > i
1 1

2MS

ik —X—1NES, mcu BBEFELBLNCHRAELNES, BESXLBEKHRZE], LI
% otp B

& 80us < i—» 80us <—§

TGI . S -\

> 80us « > 80us + > 80us <

€ TG7 5 Busy High, TG8 N Busy Low Mf7 , iEHRIE B RH#TIREE.
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AC4020 Pad Location #H4EH

CHIP SIZE: (a0c, aOc) UM

ROM
[ 4020 [

‘ More: Http://www.atchip.com ‘

GND PWM || PWM VDD

Test | | TGe || T67 6 || 7165 [|6nD || v6a || T63 || w62 || TG1 || PP VDD

Notey# =ZHIL:

*** The IC substrate must be connected to VSS or Floating. 5 1} J& Ny 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.

482 VDD5 {X7E 4.5V L L REREH, 3V AFER 104 H5.
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€ Descriptions

The AC4020 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 20 second at 6 KHz sampling. PWM voice
output with high quality speech, it's embedded EPROM architecture, AC4020
has 8 I/O 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 .

4 Functions

MAX voice file : user-defined.

MAX Trigger Groups : 512

MAX Step : user-defined.

Operating Voltage range: 1.8V ~ 5.5V
Total Voice Duration: 20” (120K Samples)
I/O pin : 8

Voice output : PWM

Debounce time : 50 us or 10 ms

® 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 TGS8 to trigger maximum 512 Voice Group.

BETAE 1C-IREE S5k 10 8/7/2017
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® Output status (for each Output pin):

A. Stand by Status. (High/Low Status)
(1). Busy_High active : #&JfUn 4 = FE°F. (Drive i)
(2). Busy_Low active : #&ah ¥tk . (Sink #id)

B. Busy Low Active, Stop Low Pulse. 15 k3% i i S A e ~F ik
C. Busy High Active, Stop High Pulse. {3 il &5 4 H v B ~F kot
D. LED Flash at 6 Hz. #&/§tf LED 6Hz Sink % th (N 1k
E. LED Flash at 3 Hz. #&/8f LED 3Hz Sink % th [N Xk
F. LED Flash at 12 Hz. #% LED 12Hz Sink %t A4k
G. QIO signal Arbitrary Output with voice. Bf#% 51522 N1k
. _ L
YWaice Play Voiee  pe—- MWlute ,..-"'5
Stop_High pulse —h-]_| -— 172ms at SkHz
Stop_Low pulse —| I 17zme at 6kHz
Euzy High astive
Busy_ Loww active
LED 3/68/12Hz flach | .
— ..-_ 3Hz, BHz or 12Hz for playir@; speed at €kHz
Q10 sigra 1 e AN
* Arbitrary output with voice. E

XOVER: ZIRLL 6kHz MR BCEER LED NARFINER, REKFEHGEE, LED
DA B 4 A0 28 2= A ]
% 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)

FIFA H i IR AT 4R ALK F SR 3R B 4 2555 B LED. (Iol=20mA @VDD=3V)

BETAE 1C-IREE S5k 11 8/7/2017



ETF 5 FH MoU #E#Ia0 OTP iIBZ &R — (AC4020)

QAC R TR S ¥ B AR A
ATCHIP FEIE Tel: 0755-28149272 29058191

IFE*-'# ik Add: RITERX EERIF—EBZEKE 703
HBFE QQ. : 68681298 @ QQ. com

f£H Fax: 0755-29058191

Http://www. ATChip. Com

4 AC4020 SIP 6Pin COB Package Information 6

B COB BB EE R /// mrnEsss coB kiR

AC4020-0OTP20Sec
Sip 6Pin COB AC8SOE
Hi%| B COB HIfL %8

LA 1-6 JNFP e A

HifiA & COB {7k} AC8OE
THS IS PRFE I O

SV B US55

A B, A FBATIE R,

Ly

Hifi 6 I COB Hf Bt kl:

NAME

TG1

TG2

PWM1

PWM2

VDD

VSS

52 GORLIE U5 IR T IR SR A BR A F] Muh: http://www.atchip.com/otp.asp
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¢ AC4020 MusicCarcd COB Information E5&%HFE
i 3V/A4.5V BEIEB R/ BrnEsts coB HERR

AC4020- OTP20Sec v COB I %k AC60E
. e S S B RE L
MusicCard COB AC60E BBl
- . S LB
BRALE COB BN HER ST B, R 5 AT AL

——— —_— =

3V 1 4.5V AG10,LR54 £H#0 b A v (R 28 R A0S
PCB

5 22 GORIE U MR T A 02 SARE PR A F]) Wk http://www.atchip.com/
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& CHEARFH, RS E HxE % COB (R4 PCB)

AC80A 2032 Hith 3V it ACO0Y #ifnith 3V fitH COB

. & FA#0 2 AG10,LR54; AG12,LR43:
AL, . - = ’ ’ ’ ’
# HEEHLE COB AG13,LR44 i) 3V L5 COB

& T A AL S A MR T R & A AL A MR T R
iE# COB HIf 55k iE# COB B 55k
TS ISEERPE f O THZ ISLERPE f O

AC80A PCBA #Lith

KV S % AC90Y3 PCBA #L:t:
AU, AN AT IE R, S Fr US55

HAH TS, AN AT IE R

B2 BORLIE U R T AR PR AR R http:/www.atchip.com/
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AC4020-OTP j*gh &5 SOP14 hr i IR : (NHSFH)

RN EHERER. TG &y EUR WG HEH, AT 8 TG2 ZA7H 0,
TG2 % EUR E4iIhfE. TG1 f1TG2 4Kk 48084,

0O N O U &~ W N+~

TG1:
TG2:
TG3:
TG4:
TGS:
TG6:
TG7:
TGS:

s, EUR, PGB, MEHRN BUSY #iE.

ZiigE, EUR, Jg BUSY, ZAi PAO fEIhRE. fil 2 E AL, Bh # 10 BALO.
R S HHFRIFY OARREIFUN, REREIATEINEL) 152
BAME (—LABnEKX), BUSY #iiE.

st BUSY .

3HZ 47,

BUSY HIGH

BUSY LOW

—Z T ANEK

1. AESEKR  BLMA (—4B0EN ), 2. BESESERA

IR XXH BREEER
N& g
01H r —

E_E
02H A
F—E

127 ARy an < TRAAT (8 U —2tlE3)

WRITRZ R/ G ER 10MS £ 4) BIARS.

BETAE 1C-IREE S5k 15 8/7/2017



