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0TP-40 R FIT4RF2 100 FHEZHEEHR

AC4100_OTP100Sec & — i I A 5L 5k Fr CMOS 1835 & il 4 AE i 2% vl W A2 1 OTP B35 1C,
T HE PWM KA & 55 w8 EPROM 2RI ] OTP & &5/ (One Time Programmable),
HE—@TE PE S, B G RO HOR A S T ADPOM S RE, B s KA SR 0k CD & )i
441K, HANEE—N 3 IR I 2R G ] PG e . () RISC K fRi4R 4R 200, JF 44 &4,
BT OBHRAS TEE 2 M, REHIREASHRE | AR AT 5E R, AT DR 5158 1) DURE Aok 4 1)
SERCA R TIRERH , P BASHER+/ - 1% BHFE %, AT AR TR AMINRE % BB, FR AL R (Hal t
mode) , A K& 1544 Th¥E.

AC4100_100 #F 0TP40 RFIEF A /& —FBERAF AR K< 100 Mo EiE & OTP U5 fy, L4 8
AST/0 11, BetR#E B CHZhREET 10 € X, e ARtk Sm A s m t, Aoy
I5F, AT DL 3y — &g Y B YR (Normal Drive Current ) Bl S& KL H (Large Sink Current),
Al EAES L LED, AFRAMIN=MRE . 2VARBERAIRE IR &K, S MAEEERTTmEE, [
IR 1B 4. 5V DA A G U, B S R B A, R 70 R SCRRRY BV m
JEEHHEIE 10 O, EE8URHm B E.

0TP-40 RFEF HAIE:

1, OTP-AC4100 P& FEPH. AME/D T2, A2 1 5 104 H 2.
AT =R A T4 40%—50% .

2, LAEHEERINN 2V—5. 5V, fH ] 4. 5V DA At Ha 2 3 4 By A3t B FEL YRS 2 VDD5 5 VSS Hi—
/N 0. TuF BLZRpA].

3, Mt MrEEFE TR, HREREFES:
1), &R EHLE COB(AC60E0 4. 5V/3V),

2), E4i 6Pin/9Pin (554 10 AT AC90A FI7SAMEIN ACSOE Ei4d COB) #itk COB,
3), FHEH TR R SOP14, B HIE AT Ik R
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4, BRNTCLEIEMAR B, Ui A e, HHRiE, 20 ol (s Em oy %,
i bit HRRR A S, O E RRCRA ST N 1 R AR,

5, MW\s& 8 KK 0. 5W [, S ¢ 8 BRFHAE TNV« 0. 25W-1W .
6, ZHHMCHE DA IhAE, [FEBAIAE 10 L) FhiPHE A TIEEE, LUERDEIEEL M4,

7, 1/0 % H s, i A] Lk 888 — 5 S B3 (Normal Drive Current) BY 2 K HL V% H (Large
Sink Current) , W] E#EE = LED,

8, PEMitKH&E PW i, nDLEZRH EREE, AFIMI=REOR.
9, WEZLH eI (Noise Filter) , A DLE M4 PER Ty FEME 2 .
10, f#EHMSHEESEA (LVR=1. 8V) , HIIMitE (WDT) , 1/0 EA7IhfE (External Reset) .

11, RN RESRAE Al (—4i OREAD M R ATE T BT R B aTURTEE O
RIZHREBEAT VR HE . BORE LA T SR A bn i 7 SR

12, WU P ISR R ATHRE. o o ACA0-0TP R FI| & —Bin] g2 riE 3 OTP &5 .

13, AC40 HRFILAH NUFTEF OTP 7 fh, BT AL AN A H LRI oK :

S LR P
AC4020 100 # SOP14 256K ROM PWM +/-1%0SC
AC4050 50 % 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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& AC4100 Application Circuit &85 BB HE
FEE 10 il R 5 A 2%

AC4100 Stand-alone Mode / #5flk B U PWM

T VDD 1.8V~ 5.5V
VDD
— B ———— TG TGS A‘_
Key . :
v,
e L — e 7' Ik -
Key or Output
PWM2
vbDs Speaker
0.1uf L PWMI
F T VSS

More: Hitp://www.atchip.com

BETAE 1C-IREE S5k 3 8/4/2017



4-bit MCU With 1-Ch Speech & 8 1/0 &% OTP JREEZHH - (AC4100)
AINTHEEFXFEARLFT

EBiE Tel: 0755-28149272 29058191 4&5E Fax: 0755-29018191
Hodit Add: SRYITTERZX EIERIF—BZ EKE 703
HEFE 0Q. : 68681298 @ QQ. com Http://www. ATChip. Com

4 AC4100 Pad Location i HEH

CHIP SIZE: (a0c, a0c) UM

s ROM s
. AC4100 o
ac ac

‘ More: Http:/ /www.atchip.com ‘

GND VoD

Test || TGS || TG? || TGE || TGS | | GND | | TGS ‘TG:! Tﬁl‘ TG1 yoo

Notey# EHIL:

*** The IC substrate must be connected to VSS or Floating. 5+ J& #EH 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 A EF B, 3V AFER 104 5.
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¢ DC CHARACTERISTICS BES4%1EMSE

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
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4 AC4100 SIP 6Pin COB Package Information 6
JHIE i COB BB ER/// BunEsts coB HasmR

AC4100-0TP100Sec L4 COB I3 70k ACBOE
BRI,

Sip 6Pin COB ACSOE

I EHE COB ML sTHy AT D, RS AT AL,

Ly

Hifi 6 I COB Hf Bt kl:

PIN NAME
1 TG1
2 TG2
3 PWM1
4 PWM2
5

6

LA 1-6 JNFP e A

VDD
VSS

52 GORLIE U5 IR T IR SR A BR A F] Muh: http://www.atchip.com/otp.asp
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¢ AC4100 MusicCarcd COB Information E5&%HFE
i 3V/A4.5V BHEIEB R/ BrnEsts coB HERR

AC4100- OTP100Sec COB i1 %k} AC60E

ER
THS IS PRFE I O

MusicCard COB AC60E

N _— S 5.
BEFAL COB BT P, SR ST

e

3V 1 4.5V AG10,LR54 H#0 eyt A4 v (R 28 R A0S
PCB

B2 OB IE VT RVARIIN T A 02 FARE PR A ®]) Wk http:/www.atchip.com/
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& CHEARFH, RS E HxE % COB (R4 PCB)

AC80A 2032 Hith 3V it

HFEZE P COB

& T A AL S A MR T R

i COB WAz gkt
TS ISEERPE f O

AC80A PCBA #Lith
S Fr US55
A BN, A AT E .

ACO0Y #l#HH 3V {tH COB

& 43N B it AG10,LR54; AG12,LR43;
AG13,LR44 1 3V #lits COB

& A AL S A MR T R

iE# COB M 5ok
THZS ISLERPE f O

AC90Y3 PCBA #L:t:
S Fr US55
A BN, A AT E .

B2 BORLIE U R T AR PR AR R http:/www.atchip.com/
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& AC4100 Package PIN Information &@#3E%E}

AC4100- SOP14 / Dip14

— | GND
= [ PVWMA1
w | PWM2
=~ | VDD
w | VDD5
= | TG1
= TG2

N

v1d0OS - 00TvOV

TG7

TG8

Test

TG6

TG5

TG4

TG3

!

B BRI BB

M5 F 14 i SOP14 3
Sop14 EH &M% (150Mil)

PIN

NAME

ET

GND

PWM1

PWM2

Cl

IT

o1

VDD

VDD5

TG1

TG2

TG3

O N W|IN|H

TG4

[
o

TG5

—
—

TG6

[
N

Test

[
(9Y]

TG8

BER 1TSS
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DIP8 X ¥ Eif# 3k R~ K/ (PDIP SIZE): 300Mil

64 ¢
e (=P —— =
=3 = - — -_r.-
i - T
wa | | B s i | —'—-—?5—
3.8 2.2 ! g
7.6 0.7
‘a‘r \
/

ﬂl J% 0.25
" 0~15°

SOP8 It /ts i # X~ K/M(SOP SIZE): 150Mil

—- -

6.0

- 11 O 03 ] d_’_::_q_‘_|
[ —— T | -,
SOPS 2 [ =

o T .

#d O] T #5 ) U :
i I — [
[
2.9 ._i_l T

02

0.1
o
0

l
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& Writer Mapping Description / OTP40 &%

Writer Pin 538 5| |l : PWMZ2, TG1, TG2, Test, VSS, VDD

OTP Writer Power Board Pin Mapping Table
PAD Name AC4100-SOPS8 AC4100-DIPS
VDD5 1, VDD5 1, VDD5
PWM2 2, PWM2 2, PWM2
PWM1 3, PWM1 3, PWM1
VDD 4, VDD 4, VDD

VSS 5, VSS 5, VSS

101 6, 101 6, 101

Kal 7, Ka1l 7, Ka1l

102 8, 102 8, 102

Pad Name ATTR. | Description
TG1 I Input pin, active high, or positive high power for programming.
TG2 I/0 Output or input pin. To be input, active high.
TG3 I/0 Output or input pin. To be input, active high.
VDD5 Power Regulator input. Connect a 0.1uF cap to VSS or keep floating.
VSS Power Negative power.
VDD Power Positive power.
PWM1 0] PWM output 1.
PWM2 0] PWM output 2 .
BEA IC-RHSESE 11 8/4/2017
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€ Descriptions

The AC4100 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 100 second at 6 KHz sampling. PWM voice
output with high quality speech, it's embedded EPROM architecture, AC4100
has 1 input and 2 I/0 pins. Through accurate internal oscillation, external
Rosc is unnecessary. Maximum 32 voice groups. One Group contain several
steps; Maximum 512 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: 100" (600K Samples)
I/O pin : 14

Voice output : PWM

Sequential Key : TG1 -> user-defined.

TG2 -> user-defined.

TG3 -> user-defined

Debounce time : 50 us or 10 ms

On/Off function : only for Kal

Sequential Key for Volume control function.
Step can change Trigger I/O Type, Trigger Mode & Output Status.
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® 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 256 Voice Group.

e Play rate level.:

AC4100 can provide different play rate as follow:

12.7kHz 11.2kHz 10.0kHz 9.0kHz
8.2kHz 7.5kHz 7.0kHz 6.5kHz
6.0kHz 5.6kHz 5.3kHz 5.0kHz
4.7kHz 4.5kHz 4.3kHz 4.1kHz

15.1kHz 13.3kHz 11.9kHz 10.7kHz
9.8kHz 9.0kHz 8.3kHz 7.7kHz
7.2kHz 6.8kHz 6.4kHz 6.0kHz
5.7kHz 5.4kHz 5.1kHz 4.9kHz
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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. 1= il 3% i i S A B~ ik
C. Busy High Active, Stop High Pulse. {3 il &5 4 H v P kot
D. LED Flash at 6 Hz. #j%i LED 6Hz Sink it [\ 4k
E. LED Flash at 3 Hz. #/%i LED 3Hz Sink %t [N 4k
F. LED Flash at 12 Hz. #% LED 12Hz Sink %t A4k,
G. QIO signal Arbitrary Output with voice. Bf#% 51522 N1k
. . ]
YWaice Play Voiee b MWlute ,..-"'5
Stop_High pulse —h-]_l -w— 1 7¥ms at GkHz
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 signa M ANAN
* Arbitrary output with voice. E

XOVER: JZIRUL 6kHz MR BGHEER LED [NARFISE, REFFEBCEE, LED
IR BRI AT R 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. (Iol=20mA @VDD=3V)

BT e A AT 4R A K OR R B = =8 LED. (Iol=20mA @VDD=3V)

BETAE 1C-IREE S5k 14 8/4/2017



4-bit MCU With 1-Ch Speech & 8 1/0 &% OTP JRERZEK} - (AC4100)
AINTHREEXLFIEFRLA

EEiE Tel: 0755-28149272 29058191 {45E Fax: 0755-29018191
Hodit Add: SRYITTERZX EIERIF—BZ EKE 703
HR%E QQ. : 68681298 @ QQ. com Http://www. ATChip. Com

& AC4100 Serial Mode / EiTEIT A AEIV EHHEFIIN
NS B RER IV, SR AL RIS, BARThRETE DLEE o T,
MCU B F HLIE 20 PWM A (L) B 4T3 7L faf B 7 P Fh g 3 2 vk

T VDD 1.8V ~ 5.5V

vDD VDD

101 e TG1
Count Signal None Busy Signal TG8 A‘—

Siation | 02 [Reset Count signal | o2

Application eset Count Signa AC4 10
)
103 | : TG7
Busy Signal
PWM2
M C U vbbs Speaker
0.1uF — PWM1
V5SS o \Ss

More: Http:/ /wwwi ﬂp.cum
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& AC4100_OTP100Sec £ (FER) =478 WA A i B

TG2 ENIES Wkb 7 B VEH 1-2ms, 2 1H 2ms

1#

TGl ik KAZ5 Fkih 5 FEVEE 50-200us 4 13E A 100us
TG2 4w ENfE 55, FFHE 1ms, Ka2 HEAKkES

102 Dy 7= & FR U S A5 = B, /5 EE L DO RE I 18 2R 0l v W

TG2 S X
—> —

2MS

g —R—NEE, mcu SBEEELZHILNOMRRENLNESE, BESXABKAZH, &
TR otp BT

> 80us < i—» 80us <—§

TGI . S -\

> 80us « > 80us + > 80us <

TG7 N Busy High, TG8 & Busy Low Ifi7, 15HRE 7 RiE4T 1R,
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AC4100-OTP j= 5 £ %] SOP14 k¥ AL IIE :

HTRN BT R,
PAO > EUR BB 5, v 9% PA1 Z 4703 O,
PAl % EUR E i ifg. PAO 1 PA1 44K — i O#Hl.

TG1: FiEs, EUR, WFEEIRE, HEmR BUSY #iE.

TG2: 2fufl, EUR, J¢ BUSY, Hfi PAO BIhAE. Ml R Z AL, &)y #y 10 B0,
TG31: HEE: 5 HHERINT (5432154321 MmRElH/b) (RRRBEZIA FBEI/MEL)
TG4: B&MAL (—LHBNHKKX), BUSY #iE.

TG5: #ltsek BUSY %

TG6: 3HZ 4T,

TG7: BUSY HIGH

TG8: BUSY LOW

0O N O U &~ W N+~

—Z T AEK
1. MAESEX . B4MA (—%BHEN ).

2. BIESEERA

IR XXH BHIEEER
ooH %5
01H r —

E_E
02H A
F—E
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127 UERYA < BT (8 L 2t HIES)

W< REIARE.
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