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GENERAL

The TC8830F is a single chip C MOS LSI for voice recording and reproducing LSI
using the ADM (Adpative Delta Modulation) system. Voice recording and re-

producing can be made by externally connecting S-RAM for voice data recording.

Features

(1) S-PAM is used to record voice data,

(2)

(3)

w

6)

(3)

(9)

(10)

Maximum & units of 64 Kbit or 256 Kbit S-RAM can be connected dircctly.

Recording and reproducing of up to 16 phrases are possible (at the manual

control). At the CPU control, number of phrases can be furtlher increased.

Direct access to phrases (instantaneous reprocducing of phrase heads) is

possible.
CPU control tvpe and manual control type are selectable.
4 kinds of bit rates (32 Kbps, 16 RKbps, 11 Kbps, 8 Kbps) are selectable.

A microphone is connectable directly as the microphone armplifier has been
builet in.

Built-in band-pass filter for cutting unnccessary band of synthesized voice.
Standby function making voice data reproducinc possible.
Built-in oscillation circuit for ceramic vibrator.

5V single power supply operation.
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[2] EXAMPLE OF VOICE RECORDING/REPRODUCING DEVICE LSI SYSTEM COMFIGURATION
2.1 FExample of manual control systenm configuration
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2.2 Example of CPU control system configuration
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[3] BLOCK DIAGRA!
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3.1 Block diagram

Address counter The 20-bit counter to show external S-RAM address. Address
value is increased by one per 8 samplings during the recording
and reproducing operations. At the CPU control, a value can

be set by cormand and further, that value can also be read out.

—

Stop address register | The 20-bit register to show address to stop the recording

operation and reproducing operation.

Address comparator Detects matching of the address counter and the stop address

register. When detected matching, directs stop of the address

counter.

Index register Shows address of the index area on S-RA'! in the label index
mode,

Status register The 4-bit register shoving the internal status. When RT pin

is set to LOW level at time of the CPU centrol, contents of

this register arc output to PO AP3 pins.

CPU I/F The interface circuit with external CPU or peripheral device

I1/0 ports. Forther, this circuit contains the chattering

preventive circuit which becomes wvalid only in the manual mede

i

S-RAM I/F P};;“;;:;:;;cc circuit for cx;:;;;1ly connecting S-R&gj_._—_""_i
Microphone amp 1 The microphone amplifier for directly connecting.

Microphone Amp 2 A microphone. Output from the microphone amplitier defects !

around analog reference veltaze (Vref). J

Band-pass filter Tﬁ;vband-pass filter to cut off unnccessary bands at rcprnduc-‘

ing. This filter consists of a primary hish-pass {ilter and

|
a secondary low-pass filter. ‘
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[4] SPECIFICATION ‘

Voice analyzing/

ADM (Adpati Hod ti t
synthesizing system (Adpative Delta odulation) system

Bit rate 32 Kbps/16 Kbps/11l Kbps/8 Kbps

In mnual control .I.I................‘....... 16
In manual control (Auto phrase function) ..... 63

Number of maximum Direct mode in CPU control ...cceceeeceeseessss NO res-
triction

Lable index mode in CPU control e.ceceececcecs. 63

Onerating frequency S12 kHz (Typ.)
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[5] OPERATIONAL DESCRIPTION

When éomposing a voice recording and reproducing system using the TCS830F, there
are two controls; the manual control which perform the control by directly con-
necting switches, etc. and the CPU control which performs the confrol by con-
necting external CPU or 1/0 ports of peripheral dévice to the TC8B830F.

5.1 Manual control i(CPUM pin="L")|
The input pins for controlling the TCS830F are 14 pins of PO, Pl, P2, P3, TR,

RD, PHO, PH1, PH2, PH3, STBY, CPUM, 256K and ACL.
Vhen the CPUM pin out of these pins is set at "L" level, the TC8830F is set

at the manual control.
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5.1.1 Selection of phrases
16 phrases from phrase No. 0 to phrase No. 15 can be recorded by settinyg 4

input pins of PHO VPH3. Likewise, the direct access (instantaneous reproduc-

ing of phrase heads) reproducing of 16 phrases from phrase No. 0 to phrase
No. 15 by setting &4 input pins of PHO ~PE3. 1In addition, recording and re-
producing up to 63 phrases are possible by using the auto-phrase function
which is described later.

Selection of Phrases

Pin name | MSB LSB
Phrase No. PE3 PH2 PH1 PHO
No. O 0 0 0 0
No. 1 0 0 0 1
No. 2 0 0 1 0
| v v + v v 1=":" level
| No.15 1 1 1 1 - 0="L" level

. O ERAND NNy \M AN NN Y Y s,
- R NN RARSIANE RN ENY RN -

! PHO~PH3 W \\}\\\-?\\-\\\>< . A >< '\\-»\-;\ SO T ey N DN

; PO (START) / \

€

. EOS i\\ -

f Recording or reproducing of phrase No.

: [Note] When recording multiples number of phrases, sct up phrase Nos. in

order of smaller numbers as shown in example 1.

Example 1 o No.0 -- No.l -» No.2 - No.3

o

o No 2 = No.4 » No.l5

Example 2 ° YNo.l5 - No.l4 » No.13 =+ Neo.l12
T X e YNo.0 + No.4 - No.l

Further, when reproducing recorded phrases, desired phrases can bte

A

reproducing as many as desired in any order.

ﬂ"ﬁiﬂwﬂdy
N
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5.1.2 Auto-phrase function ‘P2 (AUTO) pin="H"!
Phrase No. can be increased automatically by one at a time when P2 pin is set
to "H" level. At this time, initial value of phrase No. is decided by phrase
No. shown by PHO ~PE3 pin when P2 pin is changed from "L" level to "E" level.

Recording Mode [P3(REC)="H"|
wo-ns X 8 XTI - X T T T 77
PO (START) ” ﬂ n

| |
| 1 ooy
— n n
N 1 ! [ ]
[ - ' :
P2 (AUTO) ' v | : :
1 ! . ' X
{ !
i

cos \! [ [\ [

Phrase No. A i } Phrase No. N ! ' Phrase No. N+1
. !

Reproducing Mode P3(REC)="L"!

e R A KDL X S X7 7 T 2T
PO (START) ” n ” ﬂ
] '

I

[

l I I I !

.
t

| !
! ]
P1 (STOR) ! I |
i 1) { I !
' \ X ) !
i ] ! i '
P2 (AUTO) ! , ! | !
' | I | |
i 1 ; | s
Eos I Y A /A N\ .
. ! ! v | A
— 1 \ 3
! Phrase No. A ¢ : Phrase NoN | | PhraseNo.N+1 | " Phrase No. N+2 ;
H ] [} i

/O
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[NCTE] 1: When P2 pin is at "L" level, setup of PHO ~PH3 pin has no Deaning.

2: Setup of phrases by the auto-phrase function is valid from phrase
¥o. 0 to phrase Yo. 62. If phrases in excess of phrase No. 62 are
recorded, erroncous data are recorded on RAM. Therefore, be care-

ful not to record phrases by exceeding phrase No. 62.

3: Direct access reproducing (instantaneous reproducing of phrase

heads) is not possible for phrases from phrase No. 16 through

phrase Yo. 62.

5.1.3 Selection of bit rates
8it rate is selectable from 4 kinds; 32Kpbs, 16Kbps, 11Kbps and 8Kbps by

setting up the 7D and VR pins.

Selection of bit rate

e e | e S W | w
i S 8K bps | 64" 0 0
i 11K ‘ 48 0 1
16 ' 32 1 0 0 ... "L" level
e 1 TTTTTTTITL T T | b ... e level )

[x0TL] The W and Ro pins should be set up before starting the recording/
reproducing, and under the state of recording/reproducing operations,

i they siiouléd be kept in HOLD data.

PR L
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5.1.4 Status change at manual control

-
- -

PO (START) f

@,

-
"

Automatic recording stop
by address overflow detector

PO(START) }

Automatic reproducing
stop by address com-

re———— -
l :
| 1
! |
|
I | Pl(sTOP)
! I
!
: : { (:Recording mode
:Recording '
| mode ' ~
| |
1 1 . ,
| ' = =
1 1 4 t
! ! ol |9
i i W 3]
| 4 4
! ' I Y
{ ) [-% o
R et -t
! i
| 1
{ 1
i : —
| ' Pl (STOP)
: : Recording
| | operation state
| 1
! !
1 1
| Reproducing
y Reproducing
| mode : parator
I | PL(sToP) _§
| 1 )
i i
1
: |
| 1
! {
1 '
i {
| !

5.1.5 Setting up recording mode, reproducing mode

Reproducing mod:j:)

P3(REC) "L"

L o e e e e e e e e —n

PO(START) f

Reproducing /i:>
e)

Pl (STOP) f

operation stat\\;> :
1

P3(REC) "E"

po(sTaRD)f |

The recording and reproducing are changed over by the P3 pin.

The TC8830F if set in the recording mode when the P3 pin is at "H" level and

in the reproducing mode at "L" level.

-
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5.1.6 Recording P3(REC) pin="H"|
When the PO pin is set to "H" level in the recording mode, the recording

starts. During the recording state, the TC8830F writes voice analysis data
onto external RAM. Addresses at this time are controlled by the internal
address counter.

To halt the recording, set the Pl pin to “H" level. This ends the recording of
one phrase. When multiple phrases are to be recorded, refer to 5.1.2 "Selec-
tion of Phrases".

Further, when the address counter reaches the final address of RAM in the re-
cording state, the recording is stopped automatically by the address overflow
detector which is built in the TC8830F. Though the final address of RAM dif-
fers depending upon number of RAMs to be connected, the TC8830F copes with

automatically.

"P3(REC)="H"|
monens XX Y YT T T
oo ﬂ

' |
| | |
€0S -—_—W$ {r *» }F

Recording Recording operation Recording ! Recording operation Recording
waiting state state waiting state state ’ waiting state
Recording in phrase Recording in phrase '

No. A No.B '

When the recording stops automatically
by the address overfiow detector

[NOTE] - During the recording operation, input to the PO pin is not accepted.

. When the address overflow detector detects the final address of RAM
and stops the recording automatically, the recording operation

cannot be started unless the TC8830F is initialized by the ACL input.

/3
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5.1.7

Reproducing [P3(REC) pin="L"]
when the PO pin is changed over to "H'" level from “L'" level in the reproduc-

ing mode, the reproducing starts. Under the reproducing operation state, the
TC8830F reads data, which were analvzed and recorded in the recording state,
from external RAYM, synthesizes and reproduces voices. When reproducing of
one phrase ends, the TC8830F is places automatically in the reproducing
waiting state for reproducing next phrase. Further, when sclecting phrases

to be reproduced, refer to "5.1.2 sclection of phrases”.

[P3(REC)="L"|

mo-ms X XTI T

PO (START) n
P1 (STOP) ' :
EOS —__—\ ’ A/_—— _
. [
Recording Reproducing operation state §  Reproducing
waiting state Reproducing of phrase No. A i waiting state
1

When the reproducing stops automatically
by the address comparator

[NOTE] < During the reproducing operation, input to the PO pin is not

accepted.

« When the recording operation and the reproducing operation starts,
there is the fcllowing restriction between the PO pin input and

the Pl input.

P3 (REC) “"[“ } v uwﬂﬂ |

' 15t i booug '

gz 32ms  (losc=5 2kH2

/7
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5.1.8 Pause function

In the reproducing mode it is possible to pause the reproducing during the

reproducing operation by setting the Pl pin to "H" level. To reproduce the

paused phrase continuously, set the PO pin to "PE'" level. Further, if the Pl

pin is once more set at "H" level in the pause state, the TC8830F is ready to
accept the reproducing operation.

[P3(REC)="L"|

It it e CRRRR L ML

moens s (XL
I - rL
P1 (STOP) 5 ﬂ !

§. EOS \: : /

PO (START) ) ﬂ

v e

Reproducing Reproducing  Pause state Reproducing operation Reproducing waiting
waiting state operation state state
state N Continuously play back
Reproducinq phrase No. A
of phrase No. A
> "P3(REC)="L"

wvo-mns s TN NI T T T T

‘ ‘ PO (START) ”
|

_ P1 (STOP) ! ﬂ n
o , ! i
. £0S \ | )’
.0 ! T |
- B |

H i

Reproducing Reproducing Pause state Reproducing waiting state
waiting state operation

state

Reproducing

of phrase No. A
4
L J
-

b | -
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5.1.9 Recording/reproducing time
Recording/reproducing time is determined by type and quantitv of RAMs to
connected to the TC8830F and bit rate.

Recording/reproducing time

Recording/ Recording/reproducing time (sec)
Extetnal tepro::;tng Bit rate i
RAM 32Kpbs 16Kbps 11Kbps 8Kbps
64K S-RAM 1 pc 2 4 6 8
2 pcs 4 8 12 16
3 pcs 6 12 18 24
4 pcs 8 16 24 32
256K S-RAM 1 pc 8 16 24 32
2 pes 16 BREY) 48 64
s | 8 2 | %
4 pes 32 64 96 128

\(

Maximum &4 units of 64K S-RAM of 256K S-RAM can be connected directly to the

'TC8830F.

To connect 64K S-kAH,

256K S-RAMs, fix the 256K pin at "H" level.

set the 256K pin at "L" level, and to connect

[NOTE] ¢ In the fecording operation and reproducing state, do not change the
level of the 256K pin.
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5.1.10 Chattering preventive circuit ,
To prevent the malfunction by chattering of switches connected to the
PO ~ P3 pins at the manual control, the chattering preventive circuit acts.

The chattering preventive time is about 64ms (fyg.=512kHz).

| BN | 1

“ch

ten ton teh Sorr

=6i36 ton<=64¢mc torr e 64me

( foge = 512kHz )

/17
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5.2 CPU control [CPUM Pin="H"|
When the CPUM pin is set at "H" level, the TC8830F is set at the CPU control,
the operation of the TC8830F can be controlled by 11 kinds of commands using
the PO ~ P3, KD and WR pins. At this time, there are 2 kinds of control modes;

the direct mode in which the start and end addresses of the address counter are

set up by commands and the label index mode in which this address setting is
performed by the TC8830F itself. Further, the built-in 4-bit status register
allows to read the status of the TC8830F externally as required.

[NOTE] 1In the recording operation and reproducing state, do not change the
level of the CPUM pin.
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5.2.1 Explanation of cormands

List of commands

Cormand

Name

Code

PPPP
3210

Functions

NCP

0001

Sets up the reproducing mode. In additionm, resets OVER bit of

the status register.

START

0010

Starts the recording or reporducing operation in the direct mode

from the address shown by the address counter.

STOP

0010

is input to stop the recording started by the LABEL command, an

operation to uwrite a value of the address counter at time of

of the STOP command puts the TC8830F in the reproducing waiting

Stops the recording or reproducing operation. When this command
the

stop into the index arca of RAM is perifermed. Further, when tais
command is input during the reproducing by tiie LABEL command, the
pause state is resulted. When the START command is input succes-

sively, the TC8330F is placed in the reproducing state and input

state.

‘ .'.\DLD l

CXDT

0160

b em e e

0110

|

011l

. Desiznates bit rate and validity/invalidity of the address over-

waiting state.

S

Designating phrase No. (0 ~ 62) by 2 nibble data following this

adéross and stop address from the index area of R\M,

Sets address in the address countar b 5 nibtle data folloving

tis command. After executing this command, the TC8330F is placed

in the display waiting state.

———— e ——— i b e — - —— - rm—m ——— e+ ¢ o mme e o

flow detactor by 1 nibble data following this command. After

evecuting this command, the TC8830F is placed in the display

cormand, starts the recording/reproducing. Input of this command
in the recording mode writes contents of the address counter into
the index area of RAM and then, starts the recordiny. In casc of

the reproducing mode, starts the reproducing after reading start

/7 :
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b 48t Bl S W i o

\

)

ADRD

1000

Reads out contents of the address counter by & bits at a time in
turn from the lower order by § successive read accesses. During
this period, contents of the status register cannot be read.

After executing this command, the TC8830F is ready to accept the

reproducing operation.

REC

1001

— e — -_— p— — -

Sets up the recording mode.

———— s S—

DTRD

DTWR

1010

Reads data out of RAM by 2 successive read accesses. Readout ad-

command does not change the address counter value. After cxecut-
ing this command, the TC8830F is ready to accept the reproducing

operation.

1011

— - — . ——— - . —— ——— - - S————

t'rites successive 2-nibble data onto RAM. Write address at tivis
time is shown by the address counter. Further, this cormand does

not change the address counter value. After exccuting this com-

mand, the TC8830F is ready to accept the reproducing operation.

dress at this time is showm by the address counter. Further, this

[NOTE]

(0000,

not in

1) Do not input other codes than those shown on the list of commands -

1100, 1101, 1110 and 1111).

2) During the recording operation as well as the reproducing operation, do

put other commands than the stop command.

20
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(NOTE] CNDT Command data

Bit rate setting

Pl PO

Bit rate (BR1) (BRO)
8K bps 0 0
11K bps 0 1
16K bps 1 0
32K bps 1 1

Selection as to whether the address overflow detector performs

——

’.
|
|

i

the automatic recording stop by detecting the final address of RAM.

Auto recording stop P3 zé)
Performs 0
Not performs 0

(Does not set P3 at "1'")

22
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[NOTE] Operation of address counter

Setting of start | Direct mode ........ Start address is set up by the ADLD1l command.
address Lébel index mode ... In the recording mode, a value when the LABEL
command 1is input. becomes the start address.
In the reproducing mode, the start address
recorded in the index area of RAM is auto-

matically set up.

Start Direct mode ........ Started by the START command.
Label index mode ... Started by the LABEL command.

Increment Address is increcased by one per 8 samplings.

Stop Direct mode ....... . Stops automatically when the address com-
parator detected match of the stop address
register with the address counter.

Label index mode ... In the recording mode, stops when the STOP
command is input. When the address compara-
tor detected match of the stop address re-
gister with the address counter.

Common to direct mode and label index mode .ceccc..e
When the address overflow detector detects
RAM end in the reccording mode, stops auto-

matically.
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5.2.3 Contrél in direct mode

The direct mode is a control mode to set start address and end address of the
address counter by commands.

Recording in direct mode

Fig. 1
(1) Set start address in the rindex register ] [Eddtess decodgij
} address counter by the
ADLD1 command (Fig. 1). -—-{Rddress countqg] Index area
v Stop adcdress 1
2N register
(2) Set end address in the o o Y \ Data area
stop address register by S e t;na'izxs
the ADLD3 command S{n ?51“ }
(Fig. 2). circuit L
CPU TC2830F S-RAM
(3) Set the TC8830F in the Fig. 2
recording mode by the rindex area l [ﬁddress decoégij
REC command. fﬁddress counter Index area
Lol ) el |}~
; top address
(4) Start the recording by the N regiscter
START command. The con- i. AD!l analysis Data area
tents of the adcress coun- synthesize
ter is increased and voice circuit
analysis data is written —
in the data area of cPU TC8830F . E-Rai
S-RAM (Fig. 3). Fig. 3 -
[ ince: area ij—4?ddréss decoder |
(;riddress counter Index area =
& L e e e - ———
. 3 +1| Stop adcress
The address comparatoer detects 2 register
match of the address counter o : Data area
value with the stop address - ADH analysis J"
3 3 el
register value and automatically syntaesize I
stops the recording. The ad- circult
dress counter value at this cpU i TCB830F S= R4
time is written in the index Voice input
are=a of S-RaM (Fig. 4). Fig. 4
[Incex register [t—pAddress decoder |
[MOTE] Set up start adéress and rﬁddress counter | Index area
en? address so that - o Stop aderess || |[777 77T
voice analysis data is Q recister
not written in the index
area. 2 ADM analysis Data area
= synthesize
circuit
CPU TCS830F S=RiM

: | 25
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—— Reproducing in direct mode ——

(1) Set start address in the
address counter by the
ADLD1 command (Fig. 1)

(2) Set end address in the
stop address register
by the ADLD2 command

(Fig. 2)

(3) Start’ the reproducing
by the START command.
The contents of the
address counter is
increased and voice
analysis data written
in the data area of
S-RAM is loaded.
(Fig. 3)

I

The address comparator
detects match of the address
counter value with the stop
address register value and
automatically stops the
reproducing.

Fig. 1
{Index register | | Address decoder| !
|_{address counter | Index area
e J— Stop adcdress
: register
K ADM analysis Data area
- synthesize
circuit
CPU TC8830F S-RA
Fig. 2
[Index register | [Address decoder|
|accress counter | Index area
R R ——————————————{ I B bt adbdi -y
b Stop address
= register
c -
= ADH analysis Data area
synthesize
circuit
CPU TC8830T S-RAM
Fijz. 3 =
{Tncex register | - Address decocer |
C[}Tﬂdrcss counter Inde: area
L1 | Veem——m—m— ————— | -
& Stop address
& recister
: »
= AD! analysis J“ Data area
synthesize
rcircuit
CPU S=-3M

i TCBE3CF

Voice outzut
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[NOTE]

(1) Behavior of the index register in the direct mode.

then the recording of one phrase ends in the direct mode (when the address com-
parator detected match of the address counter value and the stop address register
value and automatically stopped the recording), the TC8830F writes the address
counter value at that time into the indéx area of S-RAM. The write address at
this time is controlled by the index register. The operations of the index re-

gister in the direct mode are described below.

e As a result of the initialization by the ACL input, address in the index area

corresponding to phrase No. is set.

o When the recording is stopped automatically by the address comparator during
the recording operation in the direct mode, address of the index area showm

by the index register is increased for one phrasec.

o Lhen the reproducing is made by the LABEL command, address of the index area

corresponding to phrase No. designated at that time is set.

Refer to "Memory map of index area" described later for addresses of the index™
area, corresponding to respective phrase Nos. (From the above, it is necessary

to pay attention not to write voice data into the index arca.)

(2) Forced stop of recording in the direct mode

During the recording operation in the direct mode, it is possible to stop the
recording by force. The address counter value wvhen the recording was stopped
bv force can be read cut by the ADRD command. Further, writing of cnd address

into the index area is not performed at this time.
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5.2.4 Control flowchart in the direct mode L

(1) Recording

When bit rate
is changed.

S
| r
i
i
]
|

CNDT cormand L - .

. -----2 Bit rate selection
input ,
g

¢

ADLS} command | ___. Start address designation

input ‘
LN
r
AaDLS2 command ' )
input I End, address designation
REC cormand ‘ . L
input :Recordlng walting state
[N

”~
START cormmand !

input i
\

15Check if the address counter value matched

i the stop address register value.
N

EOS="H"

Continue
recording?




TOSHIBA
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TECHNICAL DATA . TC8830F

(2) Reproducing

{

3 NOP command

r-—--4 Set to the reproducing mode

T When bit rate input
. "
is changed
A r ________ pu—s
{ -
1 CNDT command . .
: input - -~-—- Bit rate selection
| L
i
 d
ADLD]l command . .
T Start address designation
input
"

ADLD2 cormmand
input

i ----{-End address designation

L

-~

START command
input

-——<1 Reproducing start

EOS="H"

Continue
reproducing?

“~

_
Check if the address counter value matched

the stop address register value.

C
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2.5 Control by label index mode
The label index mode is a control mode in which the TC8830F itself writes
start address and cnd address of the address counter into the index area of
S-RAM. It is therefore possible to perform the recording/reproducing from

CPU (CPU peripheral 1/0 port) without designating start address and end

address.
—Recording in Label Index Mode —
Fig. 1
(1) Set the TC883CF in the lindex register -] Address decocer|
recording mode by the 1
REC cormand. " [Rddress counter f -Eq?fi.ffii._--<
g Stop accdress
o recister
.(2) Designatinc pnrase No. > ~Dt analysis Data area
by the LABEIL ccmmand, s rthesize
instruct to strat the c;;;:;: -
. -
recording.
i .. CPU TC8g30r S=PAM
Write start accress
in the index area of e
. ) .. Figc. 2
RAM corresponcing to -
the designated onracse [Index register yjﬂﬁ Adcress decocer
e 1
No. (Fig. 2). C;Fﬁéress counter } Inde:: area
) -
~1 ey . ~ r-—_————= -
The address counter 1is 6 Stop aéiress
increased anc woice - recister ;
?naLySls caca 3s wixten ?\ ADN analvsis Data area |
in the data area oI — o i
S-RAM (Fig. 2) syntaesize
circuit
v cpu | TCSE3OF S-RAN
i i
- Voice input
Fig. 3
(3) Instru;: t? S:PF tae [index register 4} 1 nddress deccécr”
recording by t:e STOP —
command. Tne acddress lﬁddrcss counter | Inder area ‘
counter stops and writes y <top accress || ||~
a value at the time Q recister
into the index area of ~ — Data area
€-RAM corresponding to < “D“t?nafY51°
. - - synth ot
phrase No. (Figz. 3) {n ?Sl €
clrculict P
CcrU TC2830r g=-7Rail
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RUFLEAEN R . 3

., -
=z

—— Reproducing in label index mode —

Fig. 1
(1) set the TC8830F in the [Tndex register Address decode£1
reproducing mode by —
the NOP command. | Address counter Index area
e stop address || [~~~ 7]
2 register
(2) Designating phrase No. o -
by the LABEL command, S ADM ana%y51s Data area
instruct to start the synthesize
reproducing. circuit
. Load the start address CPU TC8830F S-RAM
: from the index area
of S-RAM corresponding .
to the designated Fig. 2
phrase No. and set the [Index register ¢} {Address decoder |
ad?ress counter. [ Address counter || H Index area
(Fig. 1) o J‘ T -
M Stop adcéress
Load the end address o recister
from the index area of o - :
S-RAM corresponding to 1S ADM ana%y51s Data area
the designated phrase synthesize
No. and set the stop circuit
address register. " CPU TC8830F ~ Ss-RA
(Fig. 2).‘
The address counter is .
increased and the voice Fig. 3
analvsis data written in [Index recister {fddress decoder}
Fhe data arca‘of STRAM (}[Address counterH-r index area
is loaded. (Fiz. 3) " e =]
, , M Stop address
P 2 register
<§V/5 9, ADM analysis J—~Data area
— . .
The address comparator syntaesize 1
match of the address r— cirucit
counter value with the CPU i TCE830F coRAM
stop address register
value and automatically Voice input

stops the reproducing.

3/

Er;,,.
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\d‘/
5.2.6 Example.of control flowchart in label index mode

(1) Recording

Fe—m—————=
| when bit e 3 o
comman
:Z:z:gi: input _---4{Bit rate selection

”

!

|

1 REC command

A U set in recording mode
]

]

1

input
1
LABLE command Phrase selection. When this command process
input Lferminates. the recording starts automatically.

|

f&heck if the addéress counter exceeded max.
-—-——

L?ddress of RaM.

EOS="H"?

-—--f;tops by force?

STOP command
input

l

----1Terminates the recording.

Continue
recording?
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b
1

aa

o adiendi aadibatd,

(2) Reproducing

NOP cormand
input

CNDT command
input

LABEL command
input

EOS="H"?

Continue
reproducing?

(
----- { Set in reproducing mode

\

(
----- Bit rate selection

N

”

Phrase selection. When this command process
"~~~ terminates, the reproducing starts automatically.

K

(Check if the reproducing of the selected
7771 phrase terminates.
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5.2.7 <Status register
The status register is a 4-bit register showing the internal status of the
TC8830F at time of CPU control. Data of the status register is output to
the PO ~ P3 pin by setting the RD pin to "L" level.

Pin name P3 P2 Pl PO

Bit name TRIG OVER BUSY Y08

(1) TRIG
The TC8830F has a built-in ladder resister type 10 bit D/A converter. What
shows state of amplitude of analyzed voice in the recording operation is
TRIG bit. Since this flag shows the third bit input data from the MBS of the
D/A converter, TRIG bit will becomes "H" level only when input data fer the

D/A converter are as follows:

128/1024 ~ 256/1024, 384/1024 ~ 512/1024
640/1024 ~ 768/1024, 896/1024 ~ 1024/1024
Further, this flag is not kept held.

Input data of D/A convertet -
Output waveform
of D/A converter -} 1024
i ) N - - 896
- }
Vs - - - - 768
’
/i ! l‘\
/ l ' : | - - 640
'I ; i b - 576 (.)f s‘e.tagl ADM ar:tatysis
: ; n
} E ' ; ! . . 612 ul ige circu
S o
\ ! ! o } - - 384
: ! : b
i : o \ :
. L T e
; | | ’
: { /
l | l - 7 128
, I N ’
-
| 1 o
—— e : r- — ————-
P3 (TRIG BiY 0 1 6 1t 0 10 1
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(4)

TECHNICAL DATA ' T68830F

OVER
This bit becomes "H" level when the recording is automatically stopped by

detecting the final address of RAM. This flag is kept held until the TC8830F

is reset by the NOP command.

BUSY
This bit becomes "H" level during the command processing or the initializa-

tion. When this flag is kept held, do not input any command.
When the ADLD1l, ADLD2, CNDT, LABEL or command is input, until input of re-
quired data ends, this flag is not released.

EOS

This bit becomes "H" level during the recording operation and the reproducing

operation. (Inversion output of the EOS pin.)
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5.2.8 Command writing method

o After setting a command at the PO ~ P3 pin, write the command by the ¥R

pulse.

e For the ADLD1l, ADLD2, CNDT, LABEL and DTWR commands, write data following

the command writing.

e For the ADRD and DTRD commands, read out data through the read access by
the RD pulse’following the command writing.

o Times required for processing commands are shown below. Uhen inputting
commands successively, input them at intervals of more than these command

processing times.

Command name Command processing tinme
NOP, START, STOP, ADLDl
ADLD2, cOyD, REC, DTWR

2T
,ADLD1, ADLD2, COND,
1
. Data input of DTWR
LABEL, DTRD, ADRD 4T

Data input of LABEL
{
Read access of DTRD and ADRD

T=31.3[us] (fosc=512{kHz])

(Exanple 1)

More than command
processing time
! 1

i b}

WR | 1]
po~p3 777777777/ IX_ XTI K XL Y

Command writing Command writing or
command data writing

3
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(Example 2)

W o

- } More than command More than command
, processing tirvw#| . processing timeg

— 1 — 0

o I e T

:
ﬂ popa TITTTIITTITIK Y SRR I
= Command writing Read access Read sccess

(NOTE) The WR and RD pulses should be in undisturbed waveforms.
1 Input of disturbed waveform due to power source noise, ringing,

etc. can cause malfunction.

w
.
[ 2%
.
Yo

Meriory map

The memory coniigurations of RAMs to be connected to the TCS830F are shown

below.
7 04 0oH
} Index area } Index area
FFHp---=--~-==- -\ FFy b — - = 4 )
Rl , RAM1 : -
1FFFH : 7FFFH |
RA2 | RAN2 :
3FFFH : FFFFH :
} Data area Data area
RAM3 ' RAM3 i
SFEFTH ; 17FFFH :
i '
]
RAM4 ! RAM4 j
7FFFH 4 1FFFFH
64X S-PAall 256K S-RAM
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Memory map of index area

RAM RAM Data
Address
(HEX) | D7 D6 | D5 p4 | b3 | D2 |DL | DO
0 A7 a6 | as | as [ a3 | A2 | AL | a0
Start address of 1 AlS5 Al4 | Al3 Al2 | A1l | A0 | A9 A8
phrase No.0 2 - - - - A19 | Al18 | Al7 | Alé6
3 - - - - - - - -
End address of 4 A7 A6 AS AL | A3 | A2 | Al | AO
phrase No.0 5 als | awe | a13 | a12 | a1 | a10 | a9 | as
Strat address of 6 - - - - Al9 | Al18 | Al7 | Alé
phrase YNo.l 7 - _ - _ _ _ _ _
End address of 8 A7 A6 AS AV Al A2 Al AQ
phrase %o.1 9 a15 | ala | a13 | a12 | a1 | axo | A9 | as
Start address of ! A - - - - Al9 Al Al7 AlG
phrase No.2 é B _ _ _ _ _ _ _ _
t R S S T -+ ! ‘
: | T
1 _ 1 1. 1 \ i i 1 0 | |
Fri sddress of | w6 Jar |Tae [as Tae Tas a2 a1 |ao
phrase No.60 I zs  a1s | aws | a3 | a2 A ALO | A9 | a8
Start address of : F6 - - - - | a19 | a18 | A17 ; Als
phrase RNo.61 ; F7 _ _ _ _ _ _ _ _
Ind address of . F8 A7 a6 | as | as | a3 | a2 | A1l (A0
phrase No.61 F9 | Als | Al4 | AL3 | AlO | ALl | A0 | A9 | A8
Start address ‘ FA - - - - Al9 AlS Al7 Alé
phrase No.62 : £y _ i _ _ _ _ I _
FC A7 6 |as | as 1a3 a2 lar a0
End address of ' FD AlS Al4 ¢ Al3 | Al2 | All | AlO ! A9 A3
phrase No.62 ‘ FE - - - - - - - -
| FF - - - - - - - -
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5.3 DMA function

When both the RD and WR pins are set to "L" level at time of the CPU mode, the
A0 ~Al4, DO D7, CE, CE1~CE4 and R/W pins are placed in the high impedance state.
This makes is possible to release the connccted RAM from the TCB8830F.

WA

RD

*1

\ /

A /

**0010”"

SIS S ST T,

AO~A14

DO~D7

TE, TE-TE?

[NOTE]

* Use the DMA function in the reproducing waiting state or the

recording waiting state.

1.

Set the RD pin at "L" level only after setting the WR pin
at "L" level. If the RD pin is first set at "L" lcvel, the
PO~ P3 pins are placekd in the output state until the WR pin

becomes "L'" level.

Set the WR pin at "H" level after setting the RD pin at "E"

level. At this time, write the NOP command into the TC8830F.
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5.4 Standby function
When the STBY pin is at "H" level, the TC8830F is in the standby state.
Details of the standby function are described below.

(1) By stopping oscillation, stops all the internal operations;

(2) Sets the CE and CEI ~ CE4 pins at "H" level and places external RAM in

the minimum standby current mode.

(3) Separates the built-in pull-down resistor from each of the PO ~ P3, RD,
"R, and PHO ~ PHE3 pins.

(4) Stops power consumption in the D/A converter.
(5) Stops power consumption in the microphone amp. 1, microphone amp 2, and

band-pass filters.

[NOTE] © The TC8830F cannot be shifted from the recording operation/reproducing
operation state to the standby state. Do not sct the STBY pin at "R

level during the recording/reproducing operation.

o Under the STBY state, the DAO and FILOUT pins are placed in the high

impedance state.

" 5,5 Initializing operation .
When LOW pulse is input to the ACL pin, the TC8830F stops all operations and
then, performs the initializing operation. Details of the initializing opera-

tion are described below.
(1) Time required for the initializing operation is 32[msec](TYP.)
(fosc=512{kHz}).

(2) Clears RAM addresses OH ~ FEH (Index area) and presets the address counter

at address 100H.
(3) At time of the CPU control, sets the TC8830F in the reproduceing mode.
(4) At time of the CPU control, sets the bit rate at 8 Kbps.

(5) At time of the CPU control, clears OVER bit of the status register.
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5.6 S~-RAM connecting method
To connect 64Kbit S-RAM [256K pin='"L"|
TET
TEZ
TE3
Ted
AD~A12 r
AW —
] ] | )|
T U T S UTT QT T
AO?OR/WCE AD Do Rw CE A po ARw TE A0 po Rw CE
t 1 t 4 H ] H
TC8830F A12 D7 A12 D7 Al12 D7 A12 D7
464k bit S-RAM 64k bil S-RAM 64k bit S-RAM B4k bit S-RAM
(TC5564P) (TC5564P) (TC5564P) (1C5564P)
DE CE2 OF CE2 OF ce2 O CE2
‘ 1 ] ]
- L Voo
To connect 256Kbit S-R.\M [256}( pin="}i"J
TEv
TE2
CE3
CEe
AO0~A12
AW
{ 1 ]
S VS S A VS0V S S V S VS B A VIR )
AD 00 Rw CE A0 D0 Rw CE A‘o D0 RR TE ?Oooa/wC'E
) ) ) ) 2 1
TC8830F Atl4 D7 Al4 D7 Al4 D7 Al4 D7
256k bit S-RAM 256k bit S-RAM 256k bit S-RAM 256k bit S-RAM
(TC55257P) (T1C55257P) (TC55257P) (TC55257F)
OE OF OF OF
| 1 ]
”*r
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5.7

S-RAM interface timing

\.'

Timings for numecrals in parentheses in the following flowchart are illustrated

from next page.

Recording/reproducing in direct mode

{7

Recording at rest

(1)

Voice anal
vrite

ysis data
cycle

End address

wirte cycle

Recordin

g at rest

(START command)

(Match detection)

Recording/reproducing in label index mode

—

Recording at rest

(5)

Start
write

address
cycle

(6)

Voice analysis data
write cycle

(LABLE command)

(STOP comma,V NAM OVER)

End address
write cycle

o~

End address
write cycle

e

Recording at rest

(7)

42
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W

CE

Reproducing at rest

(START command)

Voice analysis data
read cycle

(Match detection)

Reproducing at rest

(4)

Feproducing at rest

(LABEL cdmmand)

start address
End address
Read cycle

Voice analysis data
read cycle

(Match detectiem)

Reproducing at rest
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Relation between internal cycle signal and

;| n ] 1

i (on
v 8
‘ Recording at Rest - Voice Analysis Data Write Cycle
wh TTTNEAS
STRAT Command input
so-m T[T/ weauo  T/11//R
H
t - -
i as~mra L7/)//) wwvauo /i) X
]
¢
, po~07 77,/ /7 wwaup 1/ [/ 11X
! RW
TE
ALE
; EOS 1__
;ﬁ uz)')
E Voice Analysis Data End Address Recording
' Write Cycle . Write Cycie , at Rest
; e m - e—

s LT L LT L

3 AO~A4 ) ST i /ZDIXJ—_:
; AS~A14 X277 w7777 7 i LI X X XX
0o~ I wso 77 77 7 i T T X X XX —

RW
ALE CE®
EOS _I
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iy}

e WO LT S

G R

Start Address End Address Voice Anatysiy
Reproducing at Rest Read Cycle , Data Read Cycyy

—

T T M M M
W T N /< o ozre o see s vore oo oo -
so-ss ([T TTTTTTTATTT woso J77 7T TTI X0~ O0HCD-0—0—
s LTI TTTTT T wose™ 27T X000

vo~07 /77177 IIITTTTITIITITT “wwe” J77 77777 TTXTD0~0—OHTD-0—~0—-0C
Ao [ LT |

= Ty Ty
EOS l_*

(@)
Voice Analysis Data . End Address Reproducing
Read Cycle ) Write Cycie _.  atRest
n ] [ L [ [ [

AO~Ad X720 T T waae 77 T T
Saa XTI T 77T wse_ T777 7T
Do~D7 ‘XZ// /10770771 /'/’/;"/ s / A ETE ,/; JON Y

RW

TE H '

l...-J\
ALE CE@
EOS ' l
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5
: n L 1 L mh
. 1 WR E'\\\\x\\\m I~ Input of 2nd Nibbie Data of LABEL Command Commend
' i s LTI oo TTTTTTTTTTTT TN X X XC
| , as~wia LT wese ™ TTTTITTTTTTTT ORI X XX
vo~or - LI wewo ™ JTTTTTTITTTTITIXTTIX X X X
e '
EOS I
ey

n_ L Tl T 1T
WLV A

STOP Command input

AO~A4 m X X X////] wvauo [7],
r AS~A14 m X X__X///[7 weauo [/]
00~07 XX XXX ] weoe T7T;
L L R
Eos |
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Voice Analysis Data Read Cycle , Endless Write Cycle | Recording at Rest

n_ L, Inml il
so~sa , XX X X O s 7,
00-o7 ) X7C

{8
7

A5~A14

JL
2]
™~ CEQ) ™~ CE@
ALE L
J
£os - |
(8)
Reproducing at Rest Voice Analysis Data Write Cycie

WA Lt S

s LG w7 TN

ssava LT weaas T T TN

vo~07  [/[[[!{11Wew ] T T I

AW |

ALE

EOS 1

vd’
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(6] ANALOG PART

vthe TC8830F has the built-in two-stage microphone amplifiers and band-pass filters.

Therefore, a microphone is directly connectable and no external filter is required.

6.1 Microphone amplifiers

The TC8830F contains the two~-stage microphone amplifiers; MIC AMPl gain: 20

times (TYP.), MIC AMP2 gain: 10 times (TYP.).

can be obtained.

600kn
WV
JL
L1
1pF
MICIN [—Ann—
(59) 30ka —{J o
€0)
V
Vret

Equivalent circuit of !UIC AMPL

Therefore, gain up to 200 times

1pF
c2 [J—wn—
63 30ka —"] micour
©4)

Equivalent circuit of MIC AMP2

vG - T
(dB) TR IR
cor g h L
1 R * T i1
60 ! | R
i o . 1 T
= R
v i
40 A + i
i it
s i
L ik
20 IR E -
— —
T . ;
1 l"l‘ :
i i B
o [T
102 109

104H2)

Frequency characteristics of microphone amplifier

[NOTE]

» Frequency characteristic of the microphone amplifier is that measurcd
between the MICIN pin and MICOUT pin with the Cl pin and C2 pin coupled

by a 0.1uF luminated ceramic capacitor.
« MIC AMP2 becomes valid (power ON) only in the recording operation -state.
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TECHNICAL DATA

6.2 Band-pass filter

‘low-pass filter.

The band-pass filter consists of the primary high-pass

5208kn
prommmee A A Ay
i} 330pF
10.50pF ala 330pF
FUN ——f— 5208kn t —i
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36pF
Equivalent circuit of band-pass filter
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R EREEAE “\
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RN . i
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Frequency characteristic of band-pass filter
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(1)

Frequency characteristic of the band-pass filter is that measured between the

FILIN pin and FILOUT Pins.

-
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[7] PIN NAMES AND PIN DESCRIPTION

CONSTRUCTION

PIN |PIN | MANUAL CONTROL

CPU CONTROL

NAME |NO.
1/0

PULL-UP
pULL-DOWN | 1/

PULL-UP
PULL-DOWN

FUNCTION

Dk

-

PO 54

e - - - - -

Input

Lk

R

P3 51

Internal{ 1/0

pull-downg

None

{Auto phrase input terminal. The aut

At time of the CPU control, serves as
the two-way data bus for exchanging
commands and data with external CPU.

At time of the manual control, serves
as the input terminal (containing PULL
DOWN resistor) with the functions shown

b e e v T e - o - o e e - —— e W e e e e

START input terminal. The recording/ :
reproducing starts when this pin is set |
to "H" level.

 STOP ;n-prxg “terminal. The ;c;c;r—di_né/— o
reproducing stops when this pin is set

to "H" level.

o
e e - e e e e, e E e e e e e .- .- - - - - -

phrase function becomes valid when this
pin is set to "H" level.

ecoriingdreproturing seloior toraind: ]
The recording mode at "H" level and the

reproducing mode at "L" level.

RD 46 | Input

Internal

pull-dowm Input

None

Read pulse input terminal at time of
the CPU control. Serves as the bit
rate selection input terminal at time

of the manual control.

R 45 | Input

Internal

pull-down Input

None

Write pulse input terminal at the CPU
control. Serves as the bit rate selec-
tion input terminal at time of the

manual control mode.
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TOSHIB AINTEGRATED CIRCUIT | / .

TECHNICAL DATA ' TC8830p
: CONSTRUCTION
F PIN |PIN | MANUAL CONTROL CPU CONTROL FUNCTION
: vE [No. PULL-UP PULL-UP
j NAME N I/0 |puii-pows | 179 | perI-pown

End of Speech output terminal. This
Pin is at "H" level in the recording

waiting state and the reproducing wait-

EOS 33 |Output - Output - ing state, while it becomes "L" level
in the recording operation and the
reproducing operation state.

Manual control/CPU control sclector
terminal. The manual control when this

CPLM { 57 |Input None Input None pin is at "L" level and the CPU contrcl
at "H" level. f
Phrase selection input termninals. ‘a:.

PKO 50 16 phrases are selectable at 4-bit

PH1 49 Internal | | Internal codes. (PHO=LSB, PH3=MSB)

PH2 48 Input pull-down Input pull-down|Valid only in the manual control mode

PHE3 47 | ’ and becomes invalid in the CPU control

mode.

: : Sets at "L" level when 64kbit S-RAM is
256K | 42 [Input " None Input None

used and at "H" level for 256kbit S-R\'.
AD 33
Al 32 \ .
A2 31 RAM address output, terminals. Connect
A3 30 to S-RAM address inputs. When 64kbit
i; gg S-RAM is used, use only A0~ Al2 pins.
aAb 26 A0~ A4 pins output AO~ M4 or Al5~ Al9
A7 25 {Output - Output - .
A8 24 utpu utpu at time sharing.
A9 23 At time of the CPU control, these pins
iig ;i are placed in the high impedance state
Al2 19 by the DMA function.
Al3 18
Als 17

5%
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TECHNICAL DATA

TC8830F

CONSTRUCTION
PIN ?IN MANUAL CONTROL CPU CONTROL FUNCTION
NAME |NO. | 170 |PULL-UP 1/0 | PULL-UP
PULL-DOWN PULL-DOWN

DO 16 RAM data input/output terminals.

Dl 15 |

D2 14 Conneet to S-RAM data terminals.

D3 13 1/0 None 1/0 None At time of the CPU control, these pins

D4 10

D5 8 are placed in the high impedance state ;

D6 6 by the DMA function. !

D7 4 :
RAM chip enable output terminals. !

CEl 35 According to quantity of S-RAM to be '

) ~ Cr/

CE2 36 Output _ Output _ used, use these in order of CEl~ Cr4 I

CE3 37 pins. At time of the CPU control, |

CrZ 38 these pins are placed in the high ir- :
pedance state. g
RAM chip enable output terminal. LUsed i
at time of memory expansion. At time i

Ct 34 |Output - Output - of the CPU control, this pin is placed :
in the high impedance state by the DMi |
function. - i
RAM read/write output terminal. Cennect!
to S-RAM R/W pin. At tine of the CPU |

: - . - i

R/W 43 |Output Output control, this pin is pliced in the hizh'
impedance state by the DMA function. {
Memory expansion output terminal. In- !
dicates output timing of the internal i

ALE 44 |Output - Output - address counter AlS5~ Al9 of the TCSSBO?'
to the A0~ A4 pins,
Standby input terminal. The TCS8S30F is

ST3Y {39 |Input None Input None placed in the standby state when this
pin 1is set at "H" level.
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TOSHIBA

B S SRRl aAhS . aattadel )

TECHNICAL DATA
CONSTRUCTION o
PIN {PIN | MANUAL CONTROL CPU CONTROL FUNCTION
NAME INO. PULL-LP PULL-UP
1/0 PULL-DOWN 1/0 PULL-DOWN
Oscillation circuit input/output ter-
XIN 40 | Input None Input None minals. Connect a 512kHz ceramic
XOUT | 41 |output _ Output - oscillator and a capacitor. In case of
external clock input, supply it to the
XIN pin and keep the XOUT pin open.
ACL 56 |Input | Pull-up | Input | Pull-up |[Reset signal input terminal.
MICIN | 59 |Input None Input None MIC AMPl input terminal.
Cl 60 |[Output - Output - MIC AMPl output terminal.
c2 63 |Output| Yone Input Nonc MIC AMP2 input terminal.
MICOLT 64 |Output - Outputi - MIC AMP2 output terminal.
ADI 65 |Input None Input None Voice analysis circuit input terminal. }
DAOD 66 |Output - Qutput - D/A converter output terminal.
FILIX | 67 |Input None Input None Band-pass filter input.terminal.
- -
FILOLT 1 :Output - Output - Band-pass filter output terminal. !
1 -?--. T . 51 1 S F ) " M ;
Vrel 58 !Output _ Output _ Analog circuit reference voltage output !
terminal.
TEST 3 |Input Pull-up Input | Pull-down Test circuit terminal. Connect nothin:
to this pin,
, 27 |Powver Power Power supply terminal.
VDD 61 |supply - supply -
PP PPA3 Supply +5V. i
Power supply terminal. Connect to GND
VSS1 20 [Power Power of power source. VSS1 is for the
VSS2 | 62 |supply - supply - digital circuit, while VSS2 is for the
analog circuit.
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[8] PIN CONMECTIONS

FLAT PACKAGE 67 PIN

LA AT

54 53 52 51 50 49 48 47 46 45 44 43, 42 41 40 39 38 37 36 35 34 33
-
| eme— 1
| e— -7
| m— 1) 7)) m——
C— ] s8 ) m—
L/ s9 K V) enmu— |
C——/—3 60 29—
T 61 TOP VIEW 28—
C——— 62 27
C—es 26—
| enm— Y7 25 [
 amoa— Y 24—
| Sv—— T 23—
C—1 67 21—
)
\12 34 5 6 7 89 101112131415 16171819 20 21
1 _}:{_LOL'T 13 All 35 Ctl 52 P2
2 w.C. 19 Al2 36 CE2 53 Pl
3 TEST 20 VAR 37 CE3 54 PO
4 D7 21 All 38 CES 55 EOS
S| N. - 22 AlO 39 STBY 56 ACL
6, D6 23 A9 40 | .XIN 57  CPLM
7 N.C. 24 ,}3 41 XoUT 58 | Vref
8 D5 25 A7 42 256K . 59 MICIN
9 X.q, 26 Ab 43 R/W 60 __Cl
10 DA___ 27 VDD 44 ALE 61 VDD
11| ~.C. 28 | A5 45 | WR 62 | vss2
12 .\'.C_.__ 29 A4 . 46 RD 63 C2
13 D3 _ 30 Al 47 PH3 64 HIicourT
14 D2 :_31_ AZ_____ 48_ PBZ is_ ADI
15 D1 32 Al 49 PH1 66 DAO
16 DO _33 f\.O 50 PHO .67 FILIN
17 Al4 34 CE 51 P3
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TECHNICAL DATA TC8830F

TOSHIBA

[9] OUTLINE DRAWINGS

67 PIN FLAT PACKAGE (67-4-B3)

Unit: mm
)
3
. . _OBPITCH L 030 o
T o -
H & alm ry
54,53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 3534 33
CTTss TOP VIEW
C—xTs6 L
o e s P f i _] 32 fr—
C—T1ss ; ! : 3 | ~t
11 s9 ' i ! 30T JC B
 m— o -, 1 MARKING i 20T TT] % ﬁi ,3_.'
a=—c=0) : = 3 3| =,
s 5 “"E‘ i 27 FrT— o7 E
o Y : : ! 26 fTT— I
CTT]es i O 4 25T - l j
o e : ; ] afrT— F| | :
T 6 L - —- BT « |
s o s . 23 = l i
I 1 234567 8 91011121314151617 181820 21 f ;
0125 ! s] - ' 1
| ﬁ H:iﬁﬁﬁtjnHHHHHHHHHH ' l
: i i i

! 20.0+0.1

.135203
]

-1 |
S X N - »
3 o 214204 . | °| g %
o i l e e

[ 1 24.1205): )

-
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TOSHIBA : -
x TECHNICAL DATA TC8830F

[10] ELECTRICAL CHARACTERISTICS

10.1 Absolute maximum raring

. -‘a
|
1

SY:1BOL ITEM RATING UNIT

Vpp Supply Voltage -0.3~6.5

Vin Input Voltage =0.3~ Vppt+0.3

VoT | Output Voltage =0.3~ Vpp+0.3 v

Topr Operating Temperature =10 55 °c

TsTG Storage Temperature -554,125 °c
59
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TOSHIBA D
- TECHNICAL DATA S TC8830F

———

10.2 DC Characteristics (Unless otherwise specified, Vpp=SV 107, Ta=25°C, Vss1=Vggo=0®

STANDARD VALLU
SYMBOL ITEM APPLIED TEST AL T
. TERMINAL CONDITION  |MIN.|TYP.| MAX.
? foprR |Operating frequency Vpp=4.5v.5V {400 | 512 | 600 | kxi2
: Vorr |Operating supply voltage f=400~600ktz 4.5 | - |6.5] v
. Vss1 At no load/ :
Ipp1 | Consumption current (1) (Logic part) no signal 3.0
Vss2 At no load/ ™
I 2 - - .

DD2 Consumption current (2) (Analog part) no signal 3.0
Ipp3 |Consumption current at standby At :g :g;:;lé - = 13.0; s
Viu Input high voltage All input : 3.4 | - -

ViL Input low voltage terminals - - 10.60
v
Vou Output High voltage POP3,D0D7,ALE |y, load 4.2 | - -
- EOS,R/W,A0VALL
VoL Output low voltage CE,CEINCED No load - - lo.3
l ALE, FOS,A0MALS |y =2 4y i
Ion Output high current EPTDZlEOmP3’CE TEST=256X=Vpp, 0.5 | - b=
LEIMCEG,R/W | T 1 24
ALF,EOS,A0%ALS |VoL=0.4v !
ToL Output low current DO~.D7,PO~P3,CE | 0.4 | - ' -
R I TEST=Vpp
CEIACT4,R/N !
, ‘ POVP3,PHOVPH3 | Vig=Vpp ‘ .
Ty: 3 ' 0
IH1 | Input high current (1) RD.TR CPUN=Vss 10 | 50 |15
o PO~P3,PHONPH3  [Vy,=Vpp
T122 | Input high current (2) XD, TR CPUN=Vpp - - 1.0!
[13 |Input high current (3) TEST Viu=Vop 50 [100 500 |
I14 |Input high current (4) 256K, STBY,CPUM [Viy=Vpp - | - 1.0
: AOVAL4,DOADT, CE [V =CPLM=Vpp
I i — - - 1.0
145 |Input high current (5) CEINCEL, R/W RD=WR=Vss N
oy
PO~P3, PHOVPH3,
I1L1  |Input low current (1) RD,WR,TEST, 256K ¥y =Vgg - |- !1.0
STBY,CPUM ! i i
1iL2 |Input low current (2) ACL ;V1L=Vss - - 11.0
I1L3 |Input low current (3) DOD7 ‘VIL=VSS 10 | 50 [150
L | AO0VAL,DOD7, CE |CPIN=Vpp 16

IL4 |Input low current (4) CEINGES ,R/W VL =RD=TR=Vsg .

VoUT1 |Output voltage (1) VREF - 2.8 - |V

* STBY pin: Vpp+0.0[V], -0.2[V]

[NOTE] Max. and Min. values given are defined by their absolute values.

218,
e ——
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= TECHNICAL DATA \ TC8830F

up

10.3 AC Characteristics

10.3.1 At data read

; SYMBOL ITEM MIN. | MAX. | UNIT
% tacc Access time 400 - ns
: top Output disable time - 300 ns

10.3.2 At data write

SYMBOL ITEM MIY. MAX. | UNIT

tDS Data setup time 6 M - | wus

tpH Data hold time 0 - us

twrp TR pusle width 400 - ns
MwRP

W _ \ _/

I
PO~P3 T

N .f \\\\A\X PVALID) ///M/Z// ;
[ %5! ! ' 1DH

b/



INTEGRATED CIRCUIT

TOSHIBA s
TECHNICAL DATA TC8830F
—
10.3.3 ACL pulse width
SYMBOL ITEM MIN. MAX. UNIT
tACLP ACL pulse width 1 - LS
AT ANL__J{
- acLp
10.3.4 At memory data access
tsp Memory data setup time to CE rise| 800 - ns
tup Memory data hold time 0 - ns
e N e
DATA __ ] )
: il
sp .
-.-;-i——tH—D—
10.3.5 CE signal delay time
SYMBOL ITEM MIN. MAX, UNIT
t Delay time up to TE "L" to clock - 400 ns
DLCE
fall
Delay time up to CE "H" to clock
t - . -
DHCL rise 400 ns
_ L
N _ \ /r
[ !
— 13 "
TE | ;
_ Y /

|

I !
' i 1DHCE
i




INTEGRATED CIRCUIT

TECHNICAL DATA TC8830F
10.3.6 DMA Function
SYMBOL ITEM MIX. MAX. | UNIT
j tWRL Time from WR fall to RD fall 100 ns
} tprR(Z) | Delay time from KD fall to Hi-Z 300 ns
%
: tRWL Time frpom RD rise to WR rise 100 ns
tow(o) | Time from WR rise to Output state 300 ns
tps Data setup time 1 us
tDH Data Hold time 0 uSs

TN 7

WRL o RwL

. ‘
i |

ﬁ“\; I

PO~P3

AD~A14

" CE, CEV~CE4

) s i '1DH
F-_—"-—-

Y e XTI

I

i 'tipRz '

*.DW(0)
L ——

e3
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TECHNICAL DATA TC8830F

—————

10.4 Characteristics of analog part

(1) Microphone émplifier (Unless otherwise specified, Vss1=Vss2=0V, Vpp=5.0V,
Ta=25°C, fyn=lkHz)

APPLIED STANDARD VALUE
ITEM . SYMBOL TEST CONDITION UNIT
PIN MIN, | TYP. | MAX,
Vin=6mVp-p
MICAMP1 | ViINl IN - 26 -
Pass band voltage gain fin-IOOHz“'IORHzn dB
Output load 100kQ
MICAMP2 ViN2 30pF - 20 -
Total harmonic « MICAMP1 | Vg1 - 2 -

F Vin=6mVp-p ”
distortion MICAMP2 Vg2 - 2 - :
Max. allowable input MICAMP1 | VIN1 - - 200 V-
voltage MICAMP2 | Vix2 - - | 400

MICAMP1 | RIN1 - 30 | -
Input impedance IN - k
MICAMP2 R1%2 - 30 -

(2) Band-pass filter (Unless otherwise specified, Vss1=Vsg2=0V, Vpp=5.0V, Ta=25°C

fin=1kHz)
ITEM - SYMBOL TEéT CONDITION STATDARD VALCE UNIT
MIX. | TYP. | MAX.
Viy=1.0Vp-p ' .
Pass band voltage gain /e Ouptut load 100k& | - 0 = dB
30pF '
Total harmonic distortion - THD leslran-p - & -
Max, allongI; input,voIEage ViN - 4.0 - Vp~n
Output impeda;Ee RouT - "1 - k..

(3) ADM analysis synthesize circuit (Unless otherwise specified, Vgg1=Vsg2=0V,
Vpp=5.0V, Ta=25°C, fjin=1kHz)

ANDARD VALUE -
ITEM SYMBOL TEST CONDITION STANDARD VALU UNTZ

MIN. | TYP. | MAX,
Max. allowable input voltage Vin - - - 3.8 | Vp-»p

¥
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TECHNICAL DATA
(11] EXAIPLE OF APPLICATION CIRCUIT
$sa i
ANl .
MANXUAL CONTROL I8 arerras T
ROTEHHHHRR Y
x TPOCO12301 I
c -
¢ L1117 IS
: 47ka T
POWER 14F TIT 100pFx2
+5v° ~—> TT
- AL t} 12KHz ‘
\ 4 1Jsotaslestanaslastalealaoler kotaotzsls? 3sj34(33 R
GND © PPPPPPPPRWAR2XXSTECCTCA :
O1uF  1004F 55] 01 23HHHHO RL/S5CITEEE EEO '
: ze| €0s 0123 EW6 UNB432 1
ACL KT Y
571 ceum a1 132 :
MIC 1w O1F H— vy ryEn l' ¥
| Y +# 60 ICMCIN ::! ) : i !
1 1
| 61 28 i
T e :::2 v:'" 27 e
3 J !
' 0. uF —1}2 c2 As 128 )
25 ;
Ces] aellVT AT 2 !
,.
1f)m“sﬁmo :gza ]l'
——5" BN b b DDDDAAA;NO 2 !':' '
- : o] 111 R R
°'°"‘F_I N\ FLOUT 7 6 5 4 3210 432 3A1 Mot
_ 12l 3l 4] sTe] 778 §ho11hd&31415161’141ﬂéﬂ51 SRR
18kn i [
ANA ‘ i L
| [ I i
TA7368P | ! 'i.i; ;
I3
\ Y[2Ta[aTs[6]7]8Te | Pit
!_an ;>§J 1004F i ! g ‘ [
2700 41| SP ' ik i .'
+ 100uF ], (8q) : l'§;
100uF s 1 ! BRE
- I mEwe
. —ad
' F
1
¢ ’
1Li§m1iw i 8|7]6|s]a|3|2[i
S AAAAAAARARANA
Né é% 0123456711
D TC55257 2 d
: A_A ARV
'é-éé'éé Ti101AaA1 /0D
EOE1983WD
15'16]17*1819]20 12"123 425,2627261

* 0.1uF capacitor must be connected between Vpp and GND in S-RaM,

* On TCS8S30F, pins which are not connected rmust be opened.
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