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FEATURES

Standard CMOS process.

Embedded 4K byte EPROM for MCU programming.

Embedded 8-bit MCU.

Connect external SPI flash to store voice data

Combination of voice building blocks to extend gdagk duration.

Table entries are available for voice block combares.

User selectable 10bit/8bit PCM or 4bit ADPCM dadanpress.

Voice Group Trigger Options: Edge / Level; Holdr-old; Retrigger / Non-retrigger.
Programmable 1/Os, Timer Interrupt and Watch Dagdi.

Built-in oscillator with fixed Rosc, software coatrsampling frequency

2.4V — 3.6V single power supply and < 5uA low stdaydcurrent.

PWM Voutl and Vout2 drive speaker directly.

D/A COUT with ramp-up ramp-down option to drive ager through an external BJT.
Volume control.

Maximum 10-bit resolution.

Internal Power-up reset circuit built-in; RSTB pides external controlled reset to the chip.

DESCRIPTION

Aplus’ aMTP777 is a 4K-byte 8-bit MCU based Voamtroller IC. It is fabricated with Standard
CMOS process with embedded voice storage memooyce\ata is stored in an external multi-
programmable SPI flash with 4-bit ADPCM compressaoudifferent sampling rate. 10-bit/8-bit PCM
is also available as user selectable option toargsound quality. There are upto nineteen
programmable 1/O pins. Key trigger and ParallelUGRgger mode can be configured according to
different application requirement. User selectabégering and output signal options provide
maximum flexibility to various applications. Buili resistor controlled oscillator, 10-bit resodbuti
current mode D/A output and PWM direct speakeridgyminimize the number of external
components. Volume control for both DAC and VOURput is available.
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PIN CONFIGURATION

aMTP777
er2[]1 ~ g ] PF1 AMTP 777
rr3[]2 27[1 EF0 —
rE2[]3 261 PE1 pE2[]1 241 pF1 aMTP=77
pra[]a 25[1 PEO pE3[]2 23 [] pro i \‘/'.
vss[s 24[] pc3 vss[]3 22 [1PC3 vss[1 20[] pc3 aMTP 777
ep1[]6 2] pca ro1[]2 21[] pc2 ro1[]2 19[] pc2 gl
27 22 1 Pl 2[5 20[] PCL Ppa[]3 18[]pC o1 e 16 [ rcL
rpo[]s 21[] Pco oo []6 19 [ EBCO Do) 2 170 pco Do ]2 150 Pco
vpD[]9 20[1vPP vpD[]7 18[1 VPP vDD[]5 16 Tvpp vpp[]3 14[1vep
vouTz[]10 19[Josc  voutrz[]8 17[]osc  vourz[]6 15[Mosc  vourz[]4 13[Josc
vouTi []11 1s[IRSTE VOUTL[]2 16 [|RSTB vOUTL[]7 KRSTE vOUTL[]5 12 [I1RSTB
VDDA []12 17[0PB0 VDDA []10 15[1PB0  VDDA[]S 13[PBO vbDa [16 11[]PBO
vssa a3 16[1PB1 vesa 11 14[]PB1 vssa e 12[]PB1 vssa[l7 10 []PB1
PB3[]14 15[]PB2 PB3[]12 13[1PB2 PB3[]10 11[1PB2 PB3[]8 9 [1PB2
DIP £ SOP DIP / S0P DIP f SOP Dip
PIN DESCRIPTIONS
Pin Names Description
VOUT1 PWM output to drive speaker directly
VOUT2_COUT PWM output or COUT DAC output selectmpgrammable option
VSS Power Ground
VSSA Analog Power Ground
0OsC Oscillator input
VDD Positive Power Supply
VDDA Analog Positive Power Supply
VPP Positive Power for EPROM programming, NC durmnge playback
PBO~PB3 Programmable 1/O port B
PCO~PC3 Programmable 1/0 port C
PDO~PD2 Programmable 1/O port D
PEO~PE3 Programmable 1/O port E
PFO~PF3 Programmable Input port F
RSTB Reset pin, Low active;
Note:
® PB, PC, PD, PE and PF ports are software programeméd pins that can be set to different
configurations such as pure input, input with pupl- input with pull-down and output. The
programmable 1/O pins set up will take effect immagely after chip RESET is applied.
® Pins for memory programming are: VDD, VDDA, VSS, /&5 VPP, PBO, PB1, OSC, VOUT2

and RSTB.
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BLOCK DIAGRAM

VDD,
OSC —— ¥ Oscillator <4— VDDA,
& MEMORY VPP
Clock 4— v/sS,
Tree |yl | VSSA
Generator 8-bit PWM
MCU Driver » VOUT1
PBO~3
PCO~3 N &
PDO~2 iy 1/O <> DAC » VOUT2_
PEO~3 COUT
PFO~ 3

ABSOLUTE MAXIMUM RATINGS

Symbol Rating Unit
VDD - Vss -0.5 ~ +4.0 \
VIN Vgg- 0.3<VN<VDD + 0.3 \Y
Vourt Vss<VouT<VDD v

T (Operating): 0 ~ +85 T
T (Junction) -40 ~ +125 T
T (Storage) -55 ~ +125 T

VOICE DURATION (@ 6K Hz sampling rate)

SPI Flash 4-bit 8-bit 10-bit

Size ADPCM PCM PCM

16M bit 682 sec 341 sec 272 se¢
32M bit 1364 sec 682 sec 545 sec
64M bit 2728 sec 1364 seq 1091 sec
128M bit 5456 sec 2728 seq 2182 sec
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DC CHARACTERISTICS(Ta=0to 70C, Vpp = 3.0V, Vgg=0V)

Symbol  Parameter Min. Typ. Max. Unit  Conditions

VpD Operating Voltage 2.2 3.0 3.6 V

s Standby current O 1 5 BA I/O properly terminated
lop Operating current O 7 O mA I/O properly terminated
VIH "H" Input Voltage 2.5 30 35 V. Mp=3.0V

ViL "L" Input Voltage 0.3 0 0.5 V  ¥p=3.0V

(Normal Volume) 0 130 O mA Vout=1.0V
— (High Volume) 0 200 O mA Vout=1.0V
— (Normal Volume) 0 130 O mA Vout=2.0V
— (High Volume) 0 200 O mA Vout=2.0V
Ico Cout O/P Current O -2 O mA Data = 80h
loH O/P High Current O -10 0 mA VoH=2.5V
loL O/P Low Current O 17 0 mA Vo =0.3V
RNyouTt VOUT pull-down 0 100K [ Q VOUT pin set to internal
resistance pull-down
RNp|O Programmable 10 pin PBx, PCx, PDx set to
. O 1M O Q :
pull-down resistance internal pull-down
RUp|0 Programmable 10 pin 33K 47K [ Q PBx, PCx, PDx set to
pull-up resistance internal pull-up
. Vpp =3V +/- 0.4V
AFs/Fs Frequency stability -3 O +3 %
, ) Also apply to lot to lot
AFC/EC Chip to chip Frequency 5 0 .5 % variation

Variation
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TYPICAL APPLICATIONS
Rp=1ohm
50— AN
R1 C2,0.wF _[— ¢ s
B 1
Rosc=220K VDD VDDA TCl, 0.1uF
———— VWA\—|0sC
5'5 PBO VOUT1
55 PB1 SP
3.3V 555 VOUT2_
1 PB2 CcouT
T Rrst = 4.7K
RSTB
T Crst = 0.1uF VSS, VSSA
Note
1. PBOto PB2 are set to input; PB3 is set to dutpu
2. C1 and C2 must be connected directly on the VDDD¥and VSS, VSSA pins of the ci

Using 3.3V Battery Direct Drive Speaker

Rp=1ohm
i MW\
HT 7335 C2, 0.1uF . C1, 0.1uF
l e
T 8Q 1/4W
Rosc=220K VDD VDDA T Speaker
VMV 0sC
4.5V —L
— ¢ °o—PBO VOUT2_ T
= ——5——pp1 couT P
T “———EI_O— PBZ Rb
DAT %
§ 47K SCK ;
DO =
J- RSTB EN @'
_L VSS, VSSA
T 0.1uF
Note: v Output driving of HT LDO:
PBO to PB2 are set to input HT7133 (30mA, 3.3V)
C1and C2 must be connected directly on the VDD/VDDA and HT7536 (100mA, 3.6V)
VSSVSSA pins HT7335 (250mA. 3.5\

Using 4.5V Battery with COUT speaker drive
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O VIN=+5V
VOUT=+3.5V Rp=1ohm
HT7335 VW\/ 8Q 1/4W
l C2,0.1uF | | CL 0-1uF Speaker
T VDD VDDA T ﬂ
Rosc
4.7K §
OSC
O Addr[]] > pa1 \C/8UT2_ -
C
Addr[2] » e ut "
100 |« PB3 DAT @
SCK =
RSTB po g
EN @
— 0.1uF
_‘_ VSS, VSSA
Note: hd

PBO to PB2 set tointernal pull-up
Addr[0] to[2] are open drain output drive

v

5V CPU Control with COUT

Note for COUT speaker drive:
C1 and C2 must be connected as close to the VDDA and VSS/VSSA pins as possible.

Rb is base resistor from 120 Ohm to 390 Ohmnig¢pen value of VDD and transistor gain.
Tr is an NPN transistor with beta larger thaf,Jg. 8050D.

1.

2.
3.
4

Rosc = 220K Ohm with Vdd=3.0V can support sangphate up to 14KHz.
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Bonding Diagrams

38383 2388237

-

5 38 836 :
I e e e ot

aMTP777

Tod

pad size: Stn x SOwmn
die size: 2500um x 700mn

> DX XXX

= = = doo
g g Sz8 HEEE 2
3 5 = = =

Note: Substrate must be connected to VSS

9 Nov 10, 2010



