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UM93510 A/B/C

Speech Recording and : :
Reproduction IC(w:th SRAM)

PRELIMINARY

Features

® Uses ADM algorithm to process voice data =
® Uses three sampling rates (16K, 22K, 32K) selected
by singie pin (SRS)

One 256K SRAM for 22K or 16K sample rate
One 266K SRAM and one 256K ROM for toy
applications

® Useful in applications such as: answering machines, = Activating the CE pin stops recording
" announcing phones and toys = On-chip amplifier for sound recording
m Metal mask option for answering machine or announce a8 On-chip band-pass filter for reproducing sound
phone selection ® On-chip oscillation circuit for 3.65795456 MHz ceramic
® Data can be stored on SRAM or ROM: oscillator
—  Two 256K SRAMs for 32K sample rate ® 45V power supply using three 1.6V batteries

® Available in 48 pin flat pack_age or in chip form

General Description

The UM93510 A/B/C is a speech recording and reproduc-
tion chip. It stores voice data on external 266K SRAMSs.
The primary use for the UM93510 A/B/C is in answering

machines or announcing phones. it can also be used for
toys. The 266K ROM should be partitioned into four
parts for toy applications.
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Pad Configuration

T-95-01-15
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Pin and Pad Description q 5— 6'7 '_'l 5
Pin - Pad
bol ascri
ATB c Sym Ati/BH Description
1 a7 MICIN 1 The inverting input terminal of the built-in microphone operational
(1/P) amplifier.
2 48 VRer 2 The bias voltage terminal of the built-in analog circuit. This pin Is pulled
(O/P) to GND at standby state.
3 1 FiLOUT 3 The output pin of the built-in bandpass filter. The DC bias voitage of
{0/P) this pin is equal to 1/2 Vpp In playing mode and is pulled to GND in
standby state.
4 2 FILIN 4 The input terminal of the built-in bandpass filter for reproducing.
{1/P)
b 3 DAC 5 The voice output terminal of the voice synthesizing circuit, Output signals
{O/P} have been biased to 1/2 Vpp. This pin is pulled to GND at standby
state.
6 4 ADI 6 The voice input terminal of the voice analysis circuit. Input signal must
/Py have been biased to 1/2 Vpg.
7 7 Voo 9 Positive power supply.
32 32 {1/P) 34
8 8 AO-A14 10 The address bus output pins.
! ! (o/P) ¢
16 16 18
28 28 30
R ! i
31 31 33
33 33 35
34 34 36
17 |17 DO0-D7 19 The data bus input/output pins.
18 18| - {1/0) 20 ’
19 19 21
21 21 23
l l i
25 256 21
20 | 20 GND1 22 Digital circuit ground pin.
{1/P)
26 | 26 CS1,CS2 28 The chip selector output pins for 266&RAM1 and SRAM2 {or ROM).
27 27 (0/P) 29 If toy play is used, it is always to active CS2.
36 | 36 RW 38 The read, write control output pin for SRAM.
(o/P) )
36 38 PLAY2 40 The PLAYZ2 input pin is triggered manually. 1t is pulled low internally.
{1/P)
37 39 REC a4 Record input trigger pin. Whenever this pin is triggered, the chip stoés
{1/P) automatically under two conditions: (1) The SRAM memory is full
{2) the CE pin has been pulled low. In the second case, the time for
BUSY from HIGH to LOW is 0-1 second. {counts from the moment
when the CE pin is switched to LOW) The delay time is not known,
but depends on the current address. |t is pulled low internally.

&
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Pin and Pad Description (Continued)

T=5-61-15

Pin

A/B

c

Symbol

Pad

AH/BH

Description

38

40

SRS
{I/P}

42

Sample rate selector pin for ADM algorithm. There are three different
sample rates: 16 KHz, 22 KHz and 32 KHz. The relationship between
SRS and sample rate is:

SRS Sample Rate

high 32 KHz

low 22 KHz

open 16 KHz

39

NA

PLAY1
(1/e)

43

The PLAY1 input pin is triggered by the ringing of the telephone, While

high normally, it is pulled low when triggered. After the pin is triggered,
the chip starts processing data after a delay of about 12 seconds for
22 KHz sample rate and 12,5 seconds for the 32 KHz sample rate and
16 KHz sample rates. If the ring time is less than 7.6 seconds, the trigger
will not be successful and the chip will automatically enter the standby
state. If the ring time is longer than 7.6 seconds but shorter than 12.5
seconds {or 12.0 seconds when the sample rate is 22 KHz), triggering
will be successful and the chip will start to work, When this pin is pulled
to GND, the current sourcing to GND is 20 yA {max.) at Vpp = 45V,

40
M

41
42

QOsCl, 0sCo
(/p, O/p)

&R

3.679545 MHz ceramic oscillator connecting pins.

42

NA

KTO
(O/P)

46

Key tone output pin. When the REC, PLAY?2 pins are triggered or after
BUSY pin from high to low (only in UM93510A/B & Chip form), this pin
will send out a key tone. Duration and frequency are:

Sample Tone Tone
rate b frequency duration

32 KHz 500 Hz 112 ms
22 KHz 688 Hz 163 ms
16 KHz 500 Hz 224 ms

This pin is always pulled low, except during key tone period.

42

NA

Ce
{1/p

47

The chip enable input control pin. If CE is enabled. i. e., it can normally
operate as described in the specification. If CE is low, it remains in a
standby state, no. matter which pin is triggered. |f the CE pin is puiled
low while operating, it enters the standby state immediately. it is in-
ternally pulled high. When this pin is switched to GND, the current sourc-
ing to GND through this pin is 20 4A {max.} at Vpp =45V.

44

43

TEST
{1/P)

Test input pin for testing mode. It is internally pulled low.
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Pin and Pad Description (Continued)

Pin Pad
Symbol . Description
A/B v AH/BH
45 NA CTL 49 Provides output control to the telephone set. It is high only in PLAY1
(0/P) Operation.
46 44 BUSY 50 Output signal to indicate the chip is busy processing data, BUSY is high
{Oo/P) when the chip is active.
47 45 GND2 51 Analog and some digital circuit ground pin.
{1/P)
48 46 MICOUT 52 The output terminal of the built-in mi.crophone operational amplifier,
{0/P) Output signal has been biased to 1/2 Vpp and can be directly connected
to AD! terminal. This pin can not have DC path to GND in standby
state, or it will have DC power dissipation.
NA 5 TOY1 7 This pin is only available for TOY applications. {i. e. UMO3510C). When
{1/P) triggered, this pin will cause the first quarter of the data on the 266K
ROM to be played. 1t is pulled low internally.
NA 6 TOY2 8 This pin is only available for TOY applications. {i. e. UMO3510C). When
(/e triggered, this pin will cause the second quarter of the data on the 266K
ROM to be played. It is pulled Jow internally.
NA 35 TOY3 37 This pin is only available for TOY applications. (i. . UM93510C). When
{1/P) triggered, this pin will cause the third quarter of the data on the 266K
ROM 1o be played. 1t is pulled low internally.
NA 37 TOY4 39 This pin is only available for TOY applications. (i. e. UM93510C). When
{1/P) triggered, this pin will cause the last quarter of the data on the 256K
ROM to be played. It Is pulled low internally.
Notes: 1. The debounce time for all input control trigger pins is 23 ms for all sample rates,

The chip can not accept a new input trigger signal if any control pin has already been triggered. No new trigger

signals can be accepted until the chip enters the standby state,

When the chip is used in an announce phone or an answering machine:

a. If the sample rate is 32 KHz, two SRAMs are required to store the data. One SRAM can be used, but
will only store eight seconds of data, then wait another eight seconds before stopping.

b. If the sample rate is 16 KHz or 22 KHz, only one SRAM needs to be connected to CS1. 1t will not activate
Cs2.

When the chip is used in toy applications, the 32 KHz sample rate is not used to synthesize speech, One SRAM

chip can be connected to CS1 or one ROM chip 0 T53, or one SRAM chip to CS1 and one ROM chip to CS2.

NA: Not available

The difference between the UM93510 A and B is the CTL and KTO output timings shown in Timing Waveform(3).

5-17

i This Material Copyrighted By Its Respective Manufacturer

T-15-01-15

i

]
9
B~
.Az'
o
2.
- 8
- £
g
v
-

i,

i
R




- ’

UNICORN MICROELECTRONICS

24E D W 9278788 0001413 7 W
T-15-07-15

@umc

UM93510A/B/C

Functional Description: .

The UM93510 A/B/C is a voice processing and reproduc-
ing chip which can be used in both answering machine
and toy applications. The input voice signals are processed
into digital signals using the ADM {Adaptive Delta Modula-
tion) algorithm. The digital data will be reproduced into
analog voice signals when proper trigger conditions occur.

{a) UM93510 A/B

This chip can go into play mode by connscting the PLAY 2
pin to logical 1 level for a period more than 23 ms de-
bounce time or by connecting the PLAY 1 pin to a lagical
0 level for more than 7.5 sec. For answering machine
or announce phone applications PLAY 1 Is normally
connected to a ringer detect circuif.

Note: The UM935610A will go into standby mode after
the stored data is played while the UM93510B
will enable the recorder for about 36 sec. The
differences between A and B versions is shown
in Timing Waveform (3).

{b) UM93510C

This chip can be triggered into play mode by either con-

necting PLAY 2 to logical 1 or connecting one of the

TOY1, TOY2, TOY3, TOY4 to logical 1 level. The de-
bounce time of the above pins is 23 ms.

The sample rate of 32K Hz, 22K Hz, 16K Hz can be select-
ed by the SRS pin connecting to the HIGH, LOW, or

FLOATING condition respectively. When the 32K Hz
sample rate is selected two 2566 K SRAM should be used.

Absolute Méximum Ratings *

Power Supply Voltage . ............ —0.3V to +6.0V
Apply Voltageon Any Pin .. .... —05V to Vpp +0.8V
Maximum Power Dissipation (at26°C} . ....... 500 mW
Operating Temperature (Tgp) . .. . .. .. -20°C 1o +70°C

Storage Temperature (Tgrg )

Recommiended Operating Conditions

Supply Voltage (Vpp) .« « v oo v v v v 45V to 55V
Input Voltage (Vi) ..veeennevnnset 0V 1o Vpp
Output Voltage (Vout) ................ 0V to Vpp
*Comments

Stresses above those listed under "Absolute Maximum
Ratings’’ may cause permanent damage to the device.
These are stress ratings only. Functional Operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

DC Electrical Characteristics (Vpp = 4.6V, Vgg =0V, Foge = 3.579545 MHz, Top = 26°C, unless otherwise specified)

Parameter Symbol Min. | Typ. | Max. | Units Conditions
Operating voltage Vop 4.0 5.5 \
. Oscillator running, all outputs
Supply Operating current lad 4.0 mA unloaded
7 Oscillator not running, all
Standby Current lp 20 pA outputs unloaded
Digital output sink current {1) ldo11 05 mA Vg =08V
Digital output source current (1) llgo12l 0b mA Von =24V
Resistor Load to get full 7 L
swing of Analog output RaD 15 KQ Test circuit (2)
Digital input voltage rating - \%
Y/ 08 I =05mA

Digital output voltage rating dol \ dotl

, ) . Vdoh 24 Id012 =0.5 mA
Analog output voltage rating Vaol 0.25 075 | Vpp R_ > 5KQ

Note:
2. Pins FILOUT, DAO, MICOUT.

1, Pins BUSY, CTL, CS1,CSZ, RMW, AD — A14,D0 — D7

5-18
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AC Electrical Characteristics
(Vpp =45V, Vgg =0V, Fogc = 3,679645 MHz, Tgp = 25°C, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max, Unit
Key debounce time Tkdb 23 mS
sample rate
16K 224
Key-in-tone duration . Tkit 22K 163 mS
32K 112
sample rate
16K 800
Key-in-tone frequency Fkit 22K 688 Hz
32K 500
Period of announcement Tplay 266K or 512K 16 Sec
output memory maximum
sample rate
Trigger period of incoming Tring 16K 125
ringer signal 2K 12.0 Sec
32K 1256
Recor.dmg period for answer Trec a6 Sec
machine
Time between ringer signals Trs 4 Sec
Oscillator start up time Tstrart 50 mS =

Timing Waveform
{1) Timing Waveform for TOY1, TOY2, TOY3, TOY4

TRIGGER ‘ I

TOY1~TOY4 —
Tkdb + Tstart

v .
9
N
£
-
gL
=1
g9
88
. a%*
K]
o
2

.
_ e
“ e |

Tkit: Key tone output period 224 ms or 163 ms
Tplay: Play or announcement period, 64K memory

5-19
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{2) Timing Waveform for Recording and Reproducing {for UM93510A/8/C) -T-_ q 5-0 \'7 -I 5

RECor
PLAY2 — J—
Tkdb + Tstart

BUSY ——, l_
DAO (PLAY2) , WMWW&V‘]__

OR ADI (REC} I" | Toter R
Tkit | . 1

Tkit: Key Tone output Period 224 ms or 163 msor 112 ms
Tplay: Play or Recording Period, maximum memory space: 266K or 512K
Note: The UM93510C, KTO pin is not available.

(3) Timing Diagram for Announcement-Recording (for UM93510A/B)

PLAY1

le~ Tring —=| - Tkt

== &= Trs
KTO nas

BuUSY —-——J__l

' cTL ———I | l———
o w [ e —
. |—— Tolay —’| - .

\ v
-

NOTE

Tring: Trigger period of incoming ringer signal, 12 sec

Tkit : Key tone output period 224 msor 163 ms or 112 ms

Tplay: Play or recording period, maximum memory: space: 266K or 612K

Trec: Recording period for answering machine, 36 sec

NOTE:For announce phone, thess states are replaced by standby state during this period.

i. e. the KTO signal always stays at low, and the CTL signal has the same waveform
as the BUSY signal. ?
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Application Circuits T- "75 ’Gq -1 5

ANNOUNGCE PHONE APPLICATION (UM93510A)
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TOY APPLICATION T-95-0-15
— 10K
csz MICIN
§— C57
MICOUT
ROM srRam [ A0~A14 ADI 001u
= <<>{ DO~D7 DAO
l FILIN
RW .
FILOUT EXTERNAL
_ =1 |Rrec UM93510C AMPLIFIER
———— PLAY2
t+—="=—1 rovi GND2
+—="=_1 Tov2
__:,'___— TOY3 SRS O FLOATING {SR=16K}
| Tov4 %(SR=22K)
1 v
¢ DD
MOTOR
susSY
OSCI _ 0SCO GND1 VREg

mf al

-L 0.1
_T

Notes: FILOUT is %Vpp ~ %Vpp analog signal. Its output maximum current, Imax, is about 0.2 mA.

REFERENCE CIRCUIT FOR EXTERNAL AMPLIFIER

100uF

Vpp =5V
478
9103
4148 x 2
¥
9012
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UM93510A/B/C

Test Circuit (1)

FROM TELEPHONE LINE

AING —1
I 004

T™=N5-01-15

Test Circuit (2)

Ordering Information

Voo
CURRENT
METER
(=3 MICIN
558
MICOUT
AO~A14 ADE
DO ~D? DAD
FILIN
A v
ce UMIBI0AM g oyt
PLAYY K10
PLAY2
REC
Vss2
BUSY
cTL SRS
osci
0sco TEST

[—] EXTERNAL

AMPLIFIER

——o/o_f ISR=32K)
OFLOATING (SR=16K)

{SR=22K)
|—oo1

fALD

%Vpo

ANALOG OUTPUT PIN

Part No. Application Packagerlnft')rma'tion
UMO3610AF Announcing phons 48-pin Flat pack
UM9351dBF Answering machine A8-pin Flat pack
UM93510CF Toy Application 48-pin Flat pack
UM93610AH Annaouncing phone & Toy Chip Form
UM935108BH Answering mach.ine & Toy Chip Form
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