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APLUS FPEaRfgraR%iz3 Ao AVxx16 Series
» GENERAL DESCRIPTION:

The AVH316B, AVH316C, AVH316D, AV0716C, AV0716D, AV1416D, AV2116A, AV2816A is a single-chip synthesizing CMOS VLSI that can synthesize voice
up t0 3.5,7,14,21,28 seconds using APLUS qualified coding algorithm (LOGPCM).

Customer speech data will be edited and programmed into ROM by changing one mask during one mask during the device fabrication.

> FEATURES:
1. Single power supply can operate from 2.4v through Sv.

2. The total voice duration is about 3.5,7,14,21,28 42 seconds could be partitioned up to 16 voice sections.

Each voice section could have 4 playing lengths; the longest one is the origional voice+mute length.

3. Voice + mute length could up to 22 seconds ( 11 seconds in AVH316 ) (6k sampling rate) for each voice section.

4. One 112 voice-steps table, could be partitioned up to 16 subtables of steps.

5. 5 mask option of playback speed : 1>4.3K ;2> 5.0K ; 3> 6.0K ; 4>7.5K ; 5> 10.0K (Hz)

6. 1 trigger input (TG): with resistive schmitt input (270K—1M) for CDS interface.
sequential function :  once the input was triggered sequentially the device will response by one subtable of voice _step
sequentially and cyclically , from subtable m (m= 1 -16 ) to user defined subtable n(n=1-16).
random function : Once the input was trigger , the device will response from subtable m (m: 1 - 16 ) to subtable n
(n:1-16)atrandom.
snooze function : use 2 subtables : 1st stores ringing voice , playing when time's up.
2nd stores ( greeting sound + ) snooze time .
7.Has two debounce time : 10 ms, 50 us. with following mask option
A>50us B>10ms C>101(VDD-50us,GND-10ms) D>I02(VDD-50us,GND-10ms)  E>IO3(VDD-50us,GND-10ms)
C,D,E;could only be selected when 101,102,103 are mask option as control input .

8. Automatic Rosc selection : enable - the device will use external Rosc if it has external Rosc ; the device will use intemal Rosc
automatically if it hasn't external Rosc . (It must be determined before operation )
disable - use external Rosconly. 102-VDD:disable =~ GND: enable
Internal Rosc options : (mask option)

For VH316B ,AVH316C ,AVH316D ,AV0716C ,AV0716D ,AV1416D ,AV2116A , AV2816A :

playback

ko) A B c D E F G H I J K L M
43 89 8.6 79 7 6.3 5.8 54 5.1 4.7 43 4.1 39 36
5 103 10 92 82 73 68 63 59 55 5 48 46 42
6 124 12 11 98 838 8.1 75 71 66 6 5.7 55 5
75 15.5 15 13.8 12.3 11 10.1 94 89 83 75 7.1 69 6.3
10 20.7 20 183 163 14.7 13.5 12.5 11.8 11 10 9.5 92 83
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9. Playing mode :EDGEL/LEVEL , HOLD/UNHOLD , RETRIGGER/IRRETRIGGER with following mask options :

EDGE/LEVEL HOLD/UNHOLD RETRIGGERING/IRRETRIGGER
A>EDGE A>HOLD A>IRRETRIGGER

B>LEVEL B>UNHOLD B>RETRIGGER
C>I01(VDD-edge.GND-level) C>101(VDD-hold,GND-unhold) C>I01(VDD-irretrigger, GND-retrigger)
D>I02(VDD-edge.GND-level) D>I02(VDD-hold, GND-unhold) D>I02(VDD-irretrigger, GND-retrigger)
E>103(VDD-edge. GND-level) E>103(VDD-hold,GND-unhold) E>I03(VDD-irretrigger, GND-retrigger)

C, D, E could only be selected when 101,102,103 are mask_option as control input .

10. 3 /O PINS WITH FOLLOWING OPTIONS:

*101 *102 *103

A>COUT B>STOPH C>STOPL A>PWMI1 B>STOPH C>STOPL A>PWM2 B>STOPH C>STOPL
D>BUSYH E>BUSYL F>6HZ D>BUSYH E>BUSYL F>6HZ D>BUSYH  E>BUSYL F>6HZ
G>DYNAl4 H>DYN24 DPDYN3/4 G>DYNAl/A H>DYN24 I>DYN3/4 G>DYNAI4AH>DYN24 I>DYN3/4
J>USEDAS CONTROL INPUT J>USED AS CONTROL INPUT J>USED AS CONTROL INPUT

Item F: 0.75Hz or 1.5Hz or 3Hz or 6Hz(mask option)

Item B~ : with one subtable enable status option for 101, 102, 103.

COUT : 3 current output levels, with 4 mask options  (1.5mA;3mA;4.5mA;IO3<GND-3mA,VDD-4.5mA>).
PWM1, PWM2 : must be selected on the same time ,direct driving buzzer or 8 or 32 or 64 ohm speaker.
STOPH, STOPL : 40 ms high/low output when device stop playing.(drive 1.8 mA sink 10mA;3v).
BUSYH, BUSYL : high/low output during device playing (drive 1.8 mA sink 10mA;3v).

6Hz/3Hz, DYNAL1/4,2/4,3/4 : LED driving. (drive 1.8 mA, sink 10mA;3v)

Used as control input : internal pull GND (0.5uA,3V)

For all the IO options : the dynamic should choice same level.

IfI02 and 103 are both at 6Hz(3Hz), they will flash alternatively.

‘When used as control input, they could be used to control following options by bonding or toggle switch.
EDGE/LEVEL, HOLD/UNHOLD, RETRIGGER/IRRETRIGGER, DEBOUNCE 10ms/50us

® - pingr:

AVH316B ,AVH316C ,AVH316D ,AV0716C ,AV0716D ,AV1416D ,AV2116A,AV2816A 7 — ¥ & % CMOS
VLSEFS & + & » v MLOGPCM¥fd > 5% » & F£E35-7~ 14212842 52355 - FFd Wigigfz? {3
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3.HY B-Z3RnE R B3+ ER) 557 E24)(114)in AVH316) o (6kHZB~H4E

3"1‘)

4. 24 1121353 $(VOICE - STEPS) » ¥ %44 1633 ‘e (subtable) -
5. 5783 & 1 1>4.3k; 2>5k ; 3>6k ; 4>7.5k ; 5>10k Hz

6. HEFH(TC) : N § RIS L H » QTOK-IM) & £ L [2(CDS) R » «
VEF f§% (SEQUENTIAL) : — % %9 353 i(subtable) | 3% %2 353 & (subtable
n;n=1-16 )& =t ff 3 #f7c— ERE R TR T o
L1183 (RANDOM) © - G #d X2 5mF 3 & (md REEH)T ¥nE 3 2md

LYEH) F AR 5 R AR
FpEst i (SNOOZE) @ 6 % = B354 ,353 o] i prR ol i ermib 5 > 353 22

W o f PR

7. 1 1 3285 (5 (DEBOUNCE)P# fF © 10ms-3% i~ 45 54 7, S0us-$% it BRI * , 72 T84 o

A>50us , B>10ms , C>1I01(VDD-50us,GND-10ms) , D>I02(VDD-50us,GND-10ms) ,

E>I03(VDD-50us,GND-10ms) ,
E#H#CDE pFIOLIO2IO3E:E# 5 :F;';#'Hi%] »
8 pEERIRTTI(CREER)

A). Riy - Aok FARIRT TR AR IR T ke G R R E

2 YR m IR 7 ek R A AT o
B). 25kt - Rav @ * IR F T o
C). 1024745 » : VDD-  #:5¢it 5 GND-
D). fRRIRF R IESE (L EH)

.
R o

For AVH316B ,AVH316C ,AVH316D ,AV0716C ,AV0716D ,AV1416D ,AV2116A ,AV2816A :

A B C D E F G H 1 J K L M

. 89 8.6 79 7 6.3 5.8 54 5.1 4.7 43 4.1 39 3.6

5 103 10 92 82 73 6.8 6.3 59 55 5 4.8 4.6 42
6 124 12 11 9.8 838 81 75 7.1 6.6 6 5.7 55 5

75 15.5 15 13.8 12.3 11 10.1 94 89 83 75 7.1 69 63

10 20.7 20 183 163 14.7 135 125 11.8 11 10 9.5 92 83

9. PR Hist ek ] 45 R ¢

[ 1101 (VDD-£5f§% > GND-i=#§%)
[]102(VDD-i#%/8% > GND-i=&f§%)
(] 103 (VDD-i§4§5 > GND-1287§35)

[ 101 (VDD- 4% » GND-2Lis-4%)
[ 102 (VDD- 4% > GND-2i54%)
[ 103 (VDD- 4% > GND-2i5-4%)

W Wi Zinds BEERE | RUEE
(EDGE / LEVEL) (HOLD/UNHOLD) i
(RETRIGGER /
IRRETRIGGER)
mERT O s O ez af
[ g [ eims (] g Eni

(] 101(VDD-{4 £ 3% £ GND-
ERERE)
(] 102(VDD-#5 £ £ % £,GND-
ESRERE)

[] 103(VDD-#s £ 0 £.GND-

AIEEFTER)

% EHCDE pFIOLIO2IO3FE # & 34 Iy ~
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10.= BUOPINS § 14T 4% :

[]IOl=54%

[]I02:35 4%

[ 103354

A)COUTH #;

B) ik dEpEiE A1 g (2280 e
C) ik 4apFis I 08 % ffr
D) iz g ks

E) #fcpris & i 2 g
F)LED GHZ " .

G)LED#: & 1/47 22055
H)LED#* & 2/4 8,

D) LED#= fi 3/4 =355
DEsE

A)PWMI #5451

B) ik it ) a0k e
C) Bk gfrapFid &) % e
D) #rcpFiz 1 gt

E) #fvpsiz J i in gt
F)LED GHZ " .

G)LED#: i 1/47 23055,

H) LED#: i, 2/4 #2085

D) LED# fii 3/4i= 22155

) e

A) PWM2 5 431

B) %k apFid I g ek i
C) ik FapFis o i i 0% e
D) #apis g gl

E) #ficpsiz & i g
F)LED 6HZ ¥ 42,

G)LED# fii 1/41=3zn55
H)LED#: fii 24315k

D) LED#: fi 3/4i= 235k,
DRl

% F 38: ¥4 5 LEDO0.75Hzf* % 5 LED 1.5Hzf %2 5 LED 3Hz® %

£ 5 LED 6Hz " & o

¥ B-1 38— sk ik iE4, v d LEEEIOLI02% 1034+ - 355 ‘2(subtable) 3k it 2 24

R o

COUT : 3487 i 11, 486 § 4% (1.5mA > 30mA > 45mA > [03<GND-3mA,VDD-4.5mA>)

PWMI ~ PWM2} fe FiE 8% > ¥ SR+ buzzer 2% 8 ~ 32 ~ 64 ohm speaker °
101 ~102% 103 3 F3 I » P - PRI ELE(0.50A 0 3v) ©

£101-103F P5:538 LED#: i 08305 » FiE3 b — rif o
4e1024<I03:E £ 47 I LED 6HZ(3HZ) 2 it fi b 11

101 ~ 1022 IO3:3:}‘§';%F'J$§]>‘ PF O PRI T H o

EDGE/LEVEL, HOLD/UNHOLD, RETRIGGER/IRRETRIGGER, DEBOUNCE 10ms/50us

® BLOCK DIAGRAM:
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APLUS _E' ﬁé’?f;q l?]‘ a, ﬁ’é,};); 7 P Vr\l 20 F AVxx16 Serie
® PIN DESCRIPTION :
PADNAME PINATTR. FUNCTION
VDD POWER | POSITIVE POWER SUPPLY.
0SC I OSCILLATOR INPUT (300K ohm CONNECT TO VDD).
TEST i TEST PAD,FOR PRODUCTION TESTING (TEST HIGH FOR TESTING)
TG I TRIGGER INPUT, INTERNAL PULL LOW (HIGH ACTIVE).
101102103 10 AUDIO SIGNAL; STATUS OUTPUT; CONTROL INPUT.
VSS POWER | NEGATIVEPOWER SUPPLY.

® ABSOLUTE MAXIMUM RATING :

SYMBOL RATING UNIT
VDD~VSS 0.5~+70 \
VIN (FOR ALL INPUT) VSS-03<VIN<VDDH03 v
VOUT (FOR ALL OUTPUT) GND<VOUT<VDD \
T (OPERATING) 0~+70 C
T (STORAGE) 25475 C
® DC CHARACTERISTICS:
SYMBOL PARAMETER MIN. TYP. MAX. | UNIT CONDITION
VDD OPERATING VOLTAGE 24 3 5 v
Isb SUPPLY STANDBY 0.1 uA VDD=3V ,JO OPEN
Top CURRENT OPERATING 200 (WITH Rosc)
Tih TG 5 uA VDD=3V
Til 0
Ico 101 USE AS -12 -1.5 -1.8 mA VDD=3V,V OP=0.7V
CURRENT OUT 24 -3 -3.6
(FULL SCALE) 36 45 54
Tih 1010203 05 uA VDD=3V
Til USEAS 0
CONTROL INPUT
Ioh 101,I02,]03 min-0.9 mA VDD=3V, V O/P=0V
USE AS STATUS OUTPUT max:-1.4
Tol DURING OPERATING 8 10 12 VDD=3V,V OP=3V
dFF FREQUENCY -10 10 % Fosc(3v)-Fosc(2.4v)
STABILITY Fosc (3v)
dE/F Fosc VARIATION -10 10 % VDD=3V,Rosc=300K
(Rosc=180K in AV1416)
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3= RANDOM :

EDGE-UNHOLD
T( [

AUDIO—  panmom RANDOM ,--------=--=------~ < RANDOM RANDOM
LEVEL-UNHOLD:

o] L L r——__r

AUDIO— paynom RANDOM . RANDOM % RANDOM - - - == === -- < pawpom_—  RANDOM
EDGE-HOLD:

o _ [ L] | ] L [
AUDIC—" RaNDOM [ RANDOM > - == - == === === - ===~ RaNDOM | RANDOM |————

LEVEL-HOLD:
6 | L] Lo | [— [

AUDIO g avont |—qanmonqasmons_ | ------------- <_ranpon | {__nanpom |———

RETRIGGER.
o _ LT I I

ATDIG RANDOM},  RANDOM ---—<RANDOM},  RANDOM
IRRETRIGGER:

TG 1 L 1 [ 1
AUDIO Rar -

4 > SNOOZE FUNCTION
for application of snooze function , use subtable | |, 2 only .

subtable - 1 : stores ringing woice , playing when time's up .
LHI trigger mode for alarm sound .

subtable - 2 : store greeting sound + snooze time ( special section - 0+ mute + . oantil user defined snoozetime )
special woice section - O rmet set as ' ramp down ' section .
EHI trigger type (| defined in dewice intemally ) and STS output must 2et enable .

NOTE : (1) . this application could beused on both MOMN- LOCK and LOCE alarm clock
[ 27 . This application { snooze finction ) st use for power-on circwit |, not for standhy circuit |

[ 3. set secquential in random or sequential option .

Tirne iz up
| ;  SfDOZetimeis up
6 — I :
audin  ——&ubtahle 01 <Subtable 00 01 | subtahle 02 suhtahle 02 >;< subtahle 01 > DI |
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APLUS F #4 i+ T 52051

APPLICATION CIRCUIT:
A>101 -- COUT ; 102 -- LED ; 103 -- CONTROL INPUT.

Rosc
busy,3Hz,6Hz,0r dynamic

VDD "

e 102 A
v [ S (8 ohm SPEAKER )
~103
T (8050 )
GND 101 ﬂ
T

~

B>101 -- LED ; 102,103 --8,32,64 ohm SPEAKER OR BUZZER.

Rosc
1] G VDD 01 2 1 busy,3Hz,6Hz,0r dynamic
LED
iy Iz .
GND o3 N i
é S (BUZZER OR 8,32,64 ohm SPEAKER )

C>101 -- COUT ; 102,103 -- 8,32,64 ohm SPEAKER OR BUZZER.

Rosc
MV VV : S (8 ohm SPEAKER )

VDD
LG 101 'a T (8050)
o2 |1
GND 103 N
S (BUZZER OR 8,32,64 ohm SPEAKER )

A4

NOTE: 1>Rosc=300K ohm (Rosc=180K ohm in AMA140A ) ( typical ), or use internal Rosc ( it must be determined before operation )
Tbata=130( typical )
2>BUZZER:resonant frequency should around 1KHz.
3>Input switch could be replace by CDS.
4>COUT,PWMI1,PWM?2 are tristate during standby.
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APPLICATION CIRCUITS :
D>SNOOZE FUNCTION
T timer switch S (8 ohm SPEAKER )
RWc
OSC VDD

101] T (8050)
I
( normal on switch ) 102
13— - - - - -
GND (BUZZER or 8,32, 64 ohm SPEAKER )

BONDING DIAGRAM :
Y

Dl

7 89 10
002 3 4 5 6 O kO

I O I
[+ X —
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® DIE SIZE:

PRODUCT X Y PAD Size (um”2 ) Substrate UNIT
AVH316B 1450 1080 80 * 80 GND um
AVH316C
AVH316D 1470 1100 80* 80 GND um
AV0716C 1450 1230 80 * 80 GND um
AV0716D 1470 1250 80 * 80 GND um
AV1416D 1470 1610 80 * 80 GND um
AV2116A 1470 1970 80 * 80 GND um
AV2816A 1470 2370 80 * 80 GND um

PIN NAME AVH316B
NO. AVH316C izg;igg AV1416D AV2116A
AVH316D
X Y X Y X Y X Y
1 VDD1 -606.1 -1974 -606.1 278 -606.1 4552 -606.1 -637.5
2 OSC -606.1 3789 -606.1 459.5 -606.1 -636.7 -606.1 -819.1
3 TEST 4852 3789 4852 459.5 4852 -636.7 4852 -819.1
4 TG 3643 -3789 3643 4595 3643 -636.7 3643 -819.1
5 101 2434 3789 2434 459.5 2434 -636.7 2434 -819.1
6 VDD -116.8 3789 -116.8 459.5 -116.8 -636.7 -116.8 -819.1
7 102 438 3543 438 4348 438 612.1 438 7944
8 GND 274 3742 274 454.8 274 6319 274 8143
9 GND1 354.6 3742 354.6 454.8 354.6 6319 354.6 8143
10 103 5749 3543 5749 4348 5749 612.1 5749 7944
PIN AV2816A
NO. | NAME X -
1 VDDI1 -606.1 -8239
2 0OSC -606.1 -1005.5
3 TEST | 4852 | -10055
4 TG 3643 -1005.5
5 101 2434 | -10055
6 VDD -116.8 -1005.5
7 102 438 9754
8 GND 274 9953
9 GND1 | 3546 9953
10 103 5749 9754

® NOTE: (1).All data and specifications are subject to change without notice .
(2).Both VDD and VDD1 be connected to positive power supply ; GND and GND1 be connected to
negative power supply for avoid power supply noise during operation .
(3). 0.1 uf capacitor be connected between positive and negative power supply were subjected for operating
stability .
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