










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

T6668

(2)

(3)

(4)

(5)

(6)

START 0 o o 1|x x x X
(1 byte)

This command is used to start the sound recording or producing

in the direct mode from the RAM address shown by the contents

of the address counter.

STOP (o] o] 1 0 X X X X
(1 byte)

This command is used to stop the sound recording or reproducing.

If this command is given during the sound recording by the LABEL
command, the contents of the address counter at time of stop

are written into the index area of RAM.

ADLDl 0 0 1 1 A19 Axe A17 Ans
1 1 ul
(3 bytes)

This command is used to set address in the address counter

together with 2 bytes following that address. When the 64K bit

RAM is specified, A,s and A, are made to '"00" by force.

ADLD2 0 1 [0} (o] A A
1
(3 bytes)

Az A
1

1

This command is used to set address in the stop address reg-
ister together with 2 bytes following that address. When the
64K bit RAM is specified, A, and A,s are made to "00" by force.

CNDT 0 1 (0] 1 X S BR, BRo (For SL, BR, and
S 1 1 S BR,, refer to
(1 byte) the list.)

This command specifies a bit rate and silent state, When the
silent state is specified, the DA terminal is forced to become
1/2-Vpp level. The silent state should not be specified at

time of sound recording.
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(N

(8)

9

Caution

LABEL

LBs LB; LB, LBo
1 1 !

(1 byte)
(For LBs, LBz, LB, and LB,, refer to the list.)

This command specifies Phrase No. (0 15) and starts the sound
recording/reproducing. When this command is given in the sound
recording mode, the contents of the address counter and bit
rate code are written into the index are of RAM and then, the
sound recording is started. In case of the sound reproducing
mode, start address, stop address, and bit tate code are read

from the index area and then, the sound reproducing is started.

ADRD
(1 byte ) 1 1 | ! | .

This command is used to read out the contents of the address

counter. By successive 3 times of read access, high order 4
bits, middle order 8 bits, and low order 8 bits are read in
that order. If next command is given without performing 3
times of read access, the ADRD code interrupted and the next
command process is started, enabling read out of the status

register.

REC
(1 byte) 1 1 1 L 1 1

This command is used to set the T6668 to the sound recording

mode whén it is in the sound reproducing mode. The 6668 is

returned to the sound reporoducing mode by NOP command.

During the sound recording/reproducing (that is, when
the EOS terminal or EOS bit of the status register is 0),

do not give any command other than STOP.
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List of T6668 Commands

X: Don't care

Command 1lst Byte 2nd Byte 3rd Byte
foput | o, Do | D, Do D, Do
NOP 0000XXXX - -
START 0001 XXXX - -
STOP 0010XXXX - -
ADLD1 O011A:s Aies A1y Ase | A1sA1uA13A12A,1A,0As A, Ay As As AL A3 Ax A, Ao
ADLD2 0l100A:s Ajs A7 Ase | A1sA1uA13A12A,1A10A0 Ag A; Ae As AL A3 Az A, Ao
CNDT LOlOX SL BRy BRo | 1 ]
SL Bit Rate BR, BRo
Sound 0 8K 0 0
Silent 1 11K 0 1
16K ) 1 0
32K 1 1
LABEL ; 0110 LB, 1B, LB,.LBol_ - - i
MSB LSB
LBs; LB, LB; LBo = Phrase No. (0~Vv15)
ADRD E Ol11XXXX l -
g S e ————
Read Output Data
1st time| O 0 O O A9 A;s A7 Ass
2nd Ai1sAiuA13A12A,1A,0 Ag Ag
3rd A; As As AL A3 Az A, Ao
REC 1000XXXX - -
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5.2.3

(¢Y)

(2)

)

(4)

(5)

Status register

The status register consists of 8 bits. When the RD terminal is
set to "L" level under CPU control, data of the status register
is output to DgvD7 and the internal operating status of the
T6668 can be checked, Each bit of the status register is ex-

plained in the following.

BUSY (D7)

When the bit is 1, it indicates that the T6668 1s in reset
state or processing a command internally. Do not give any
command from CPU. If the command is given, the internal

status may possibly becomes uncertaine.

EOS (Dg)

This bit becomes 1 during the sound recording/reprnducing and
0 when the sound recording/reproducing is startec. The value

is the same as a value that is output at the EOS terminal.

ERR (Ds)

Command error. This bit becomes 1 when any undefined is given

to the T6668. This bit is reset by NOP command.

OVR (Dg)

Address over. It is indicated that the sound reccrling ends
as the address counter exceeded max. addresses of FAM during
the sound recording by LABEL command. This status ti* is

reset by NOP command.

M2, M3 (D3, D2)

Values of these bits are the same as those set at [¢riaudas

My and M;.
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Terminal Name D7 D6 D5 D4 D3 | D2 | D1 | DO

Status reguster BUSY | EOS | ERR | OVR | M2 My 0] 0

Table 5-5 Status Register

5.2.4 BUSY bit

(1)

(2)

Conditions for setting "BUSY" bit of the status register to
"1" are broadly classified into the following 3 conditions.
That is, "BUSY" bit is set to "1" during the reset period of
T6668, during the process of command given externally, and
during the process after stop of the sound recording due to

address over.

Reset precess

When the ACL terminal becomes "L" level, BUSY bit becomes 1.
When ‘the ACL terminal returns to "H" level again, the internal
state of T6668 is initialized and after all are completed,

BUSY bit becomes O.

Command process

When it is detected that both of the CE and WR terminals have
become "L" level in the CPU mode, BUSY bit becomes 1. When

the process of all commands is completed, BUSY bit returns to

0 again. The command process is actually started after return
of the least either one of the CE or WR terminal to "H'" level
has been detected. (The table shown below also indicates times
for BUSY bit to become O after the CE or WR terminal returned
to "H" level.)
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(3) Address overflow process

When the address counter is overflown during the sound re-
cording in the label index mode, the T6668 automatically
stops the sound recording. During this period, BUSY bit also

becomes 1.

Generating
BUSY Generating Conditions Length (max.)
Reset process (after ACL ) 3 tp
NOP, START, CNDT, REC Command 3 t4
ADLDl, ADLD2 Command | lst Byte 4 tg
2nd, 3rd Byte 3 té
ADRD Command 4 tg
LABEL Command Sound recording mode 35 té
Sound reproducing mode 67 t
e | D reeordios | 4o gy
Command Others 3 tg
Address overflow process 34t

tg +15.3 us @fcLk = 655 KHz

Table 5-6 BUSY Generating Length
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5.2.5

5.2.7

Address overflow detector

When the address counter exceeds maximum address that is de-
termined by the terminal 256K, M2 and M1, it is detected by
this detector. When the IABEL command is given in the sound
recording mode, it becomes valid and is kept until the NOP

command is given.

When the address overflow is detected, the sound recording is
stopped, a value of the maximum address is written into the
index area as the stop address and then, the address counter
is preset at address 00400H. In addition, the OVR bit of

the status register is set. During this period of processing,

BUSY bit of the status register also becomes 1.

Address comparator flip-flop

The sound recording/reproducing to stopped if the contents of
the address counter agrees with those of the stop address
register when this flip-flop has been set. When it has been
reset, the sound recording/reproducing is not stopped until
the STOP command is given. (Exception: Address overflow in

the preceding item)

This flip-flop is set when the ALDS2 command is given or when
the LABEL command is given in the sound reproducing mode, and
is reset when the ADLDl command is given or when the LABEL

command is given in the sound recording mode.

Direct mode and label/index mode for phrase accessing

These are two ways about both recording and reproducing of T6668

when it is under CPU control.
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5.2.8

(1)

That is, one is the Direct mode and another is Label/Index
mode. The former is the way to designate start address, stop
address and bit rate of each phrase by command, and the latter

is to designate indirectly phrase number as serial binary code.

So, at the Label/Index mode, some part of RAM(s) is used for
Index area. On the contrary at the Direct mode, such a part

can be used for voice data area.

00000H
RAM; Index area —+ This pért can be used
at the case for voice data area
00400H | ———= . of Label/ at Direct mode.
RAM] Index mode
3FFFFH
RAM)
7FFFFH Voilce data area
RAM3
BFFFFH
RAM4
FFFFFH
256K DRAM

Fig. 5-10 Memory Map at Direct Mode

The method of recording/reproducing

The method of recording/reproducing of T6668 under CPU control

is explained as follows.
Recording/reproducing at Label/Index mode

Similar to the case of manual control, at Label/Index mode,

some part of outer D-RAM(s) is used for Index area for storage

of start addresses, stop addresses and bit rates.
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(2)

The difference from the case of manual control is that the
designation of phrase, bit rate and stop are performed by
commands, and start is performed immediately by Label command.
So, maximum number of phrases which can be designated by this

way is 16.

Recording/reproducing at Direct mode
At this mode, start and end addresses are designated directly
by commands ADLDl, ADLD2 respectively.

So, Index area of D-RAM(s) mentioned above can be used for

voice data area.

Endless speach is available when start address is set as
ADLD1=00000H and end address as ADLD2 = maximum address of
RAM(s) (ex. FFFFFH at 4 pcs of 256K D-RAMs) at the recording
and then at the reproducing, just ADLD1 = OQ00OOH is given.

There is no limitation of maximum number of phrases which can

be designated by this way.
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5.2.9 The flow chart of recording/reproducing at "Label/Index mode'

(1) Recording

At the case
of changing
bit rate

- ——— —

Y

ACL = L

}

ACL = H

!

Input of REC
command

mp—

Input of CNDT
command

|

Input of LABEL
command

Input of STOP
command

=| Reset the address counter of T6668

o

=] Release of ACL

S

—

—| Waiting

—| Setting the bit rzce

—_

Setting of phrase.
voice recording starts immediately.

S—

Checking if recording length exceeds
the RAM(s) capacity. (This is done
by internal operation of T6668.)

—

-

.

Decide to stop the recording or not.

=| To stop recording
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(2)

Reproducing

f

Input of NOP
command

Input of LABEL
command

——~—| Waiting

Setting of phrase. After this com-

—=—-—| mand, voice reproducing starts

immediately.

r-Checking the end of speech of the
phrase.

—

Decide to continue the selection of
phrase.

-

Note: Under CPU control mode, bit rate is that settled previously

at the recording.
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5.2.10 The flow chart of recording/reproducing at 'Direct mode"

(1) Recording

At the
case of
changing
bit rate

START

ACL = L

!

ACL = H

¥

Input of REC
command

T

Input of CNDT
command

Input of ADLDL
command

'

Input of ADLD2
command

—

Input of START
command

—

S—

—

[

—

—

R

P

—

—

—

—

Note 1:

Reset the address counter of T6668

Release of ACL

Setting the recording mode.

Setting the bit rate

Designation of start address

Designation of end address

Voice recording starts

Checking if address coincides with the
—| end address (ADLD2)
internal operation of T6668.)

(This is done by

Decide to continue at other or same
address.

For Endless speech, see 5.2.8 (2).
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(2)

Reproducing

‘ START ’

Input of NOP
command

Input of ADLD1
command

—-~-—[:}etting the reproducing mode

o

—=—=—| Setting of start address

|

Input of ADLD2
command

R, Setting of end address

'

Input of START
command

- Start of voice reproducing

Check
of end of re-
producing?

e

[ Checking if address coincides with the
———-| end address (ADLD2). (This is done
by internal operation of T6668.)

Decide to continue at other or
same address.

Note 2: For Endless speech, see 5.2.8 (2).
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5.3 Reset operation
(1) the status during reset operating

Low level to ACL pin causes the reset to T6668 and almost
internal operations such as recording/reproducing stop.

But the reflesh counter doesn't stop, so the data stored in
D-RAM(s) doesn't change. And "BUSY" bit of status register

becomes "1".

(2) the status after reset operation
High level after low to ACL causes the status as follows.
(1) Under CPU control mode, it becomes reproducing mode.

(2) The contents of address counter and stop address register

becomes '"00400H".

(3) Address over flow detector becomes reset (ineffective status).

Address comparator flip flop becomes reset,

(4) Under CPU control mode, bit rate becomes 8K bps, and

"Designation of Silence" (see 5.2.2) becomes reset.

(5) ERR and OVR bits in status register become reset.

After that, BUSY bit in status register becomes reset.

5.4 Precautions
(1) Under manual and CPU control mode

o During recording or reproducing operation, pins of ML, M2 and

256K must not be changed,
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(2)

3)

ACL condition doesn't stop the oscillation for the reason of
keeping the data in D-RAM(s). It resets address counter,
flags etc.

Under manual control mode

The conditions of phrase, bit rate and recording/reproducing
settled before START will be kept after START operation and
not change until next START. Thst is, T6668 doesn't care
those conditions after START operation has done.

During recording, START input is not accepted. If phrase number
is changed by START input during recording, stop address of

recording phrase is uncertain.

During reproducing, START input is accepted for the utility
of "buffer function" (see 5.1.6 (2)).

When '"Address over' condition (that is, maximum RAM capacity
is already used by previous recordings), START input for
recording is inhibitted for the protection of RAM data.

ACL operation resets flags, and address for re-recording.

Under CPU control mode

During recording or reproducing, don't make other commands
except STOP. T6668 operates uncertainly and internal status

may possibly becomes uncertain.
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6. Pin Description
6.1 Connection to D-RAMs

T6668 needs outer D-RAMs (dynamic RAMs) for the storage of

recorded voice data.

Maximum four 64K D-RAMs of four 256K D-RAMs are connected
directly to T6668. But it is impossible to connect 64K D-RAM(s)

and 256K D-RAM(s) at the same time.

VDD

r—ﬂ

WE

RAS

DiN

Doyt

A0

Al

N.C

Vpp T6668

A2

A3

A4

AS

A6

A7

AB |~ @ ) |
|2 Im 01(1)‘0)

(o]

]

lﬁ? |r‘—~]—:—

Vee

Al

A2

A0

RAS

WRITE
Drn

Qle == TMM41256

A7
AS
A4
A3
CAS
Vss

A6
11 Pout

VSS1(GND) 7r

Fig. 5-1 Connection with D-RAM
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6.2

Fig. 5-1 shows the connection with one D-RAM. At the case of
two or more D-RAMs, CASL pin of T6668 must be connected to the
CAS pin of lst D-RAM, then CAS2 of T6668 to the CAS of 2nd D-RAM
and so on. Other pins about D-RAM of T6668 may be connected
parrallel to each D-RAMs, (éee 2. "Example of Voice Recording/

Reproducing LSI System Configuration'.

Some pins of T6668 must be settled high or low according to the
type and number of outer D-RAMs, Table 5-1 shows. These condi-

tions shown in Table must not be changed during recording or

reproducing operation.

Pin name of Pin names
T6668 256K TSof T6668 u u
Type of Number 2 1
D~-RAM of D-RAMs
256K 1 1 pcs 0 0
64K 0 2 pcs 0 1
3 pcs 1 0
4 pcs 1 1

1=Vpp, O0=Vssi

Table 5-1 Conditions of T6668 Pins, 256K, M2 and M}

Analog functions

T6668 has microphone amplifier and bnad pass filter for voice

output filter on chip.

So, voice recording and reproducing system is easily available by

connecting microphone and audio power amplifier.
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(1) MIC. AMP.

ADI b— Be careful for wiring. The

DAO
FILy
FILoyT that noise from surroundings
TS2 —
TS1 — 14
MICIN 3] MIC

signal from MIC is so small

tends to have influence.

X

o O
J*ilﬂ

MICoyT

Fig. 5-11 An example of the connection of MIC to the chip

There are two MIC. AMP.s.

(1) between MICIN and Cp gain is about 26dB

(2) between C2 and MICOUT gain is about 20dB
So, there are three ways (1), (2) and (1) + (2). One is selected
by the type of MIC. C1 or MICOUT pin must be connected to ADI
pin at the case of (1) or (2) and (1) + (2) respectively.

Frequency characteristics of MIC.AMP.

va
(aB)

60

46

0 ]
102 103 10% (Hz)

Frequency (Hz)

o This characteristic is between MICIN and MICOUT with
coupling Cl and C2.
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{(2) Filter
27k Q01x
ol A G
FILiy
FILoygT
182 b=
TS1 j—
MICyN
4~ VDD
— N
1004
560P $—N——
ava 1000
S g~t—fs 7 o~Ul Pl 1oon
= hX Vi sP(8Q)
s Te °
©)
3 R
° 3 als
o «
—~
#r GND TA7336P

Fig. 5-12 An example of the autio Amp. circuit and connection

Frequency characteristics of band pass filter

ve © T
(daB) T

A

-10

-20

-30 |
10° 109 104

Frequency (Hz)

o This characteristics is between FTLIN and FILOUT.
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600

ek
oT

MIC
L =

MICAMP
v e
2318M0
337pF 337pF

it
O—— 2318MN
11.458pF ]

300k
AN

1k
7.348P

c2 D._AM,_—-4 > wic
30k ouT

2318M0 - —{]

Vss =0.0V

Note Vpp=4.5~5.5V
for OPAMP. l

Vret

+

+ FIL

ouT
2318MQ
AM—
I+
4.718pF

_Ber * Registors are negative
registor.

Fig.

5-13 Equivalent Circuits of Analog Circuits
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6.3 Pin description

Pin Structure
Manual Control CPU Control
Pin Name o 1/0 | Pull-up/ I/0 | Pull-up/ Functional Explanation
. down down
CAS1 1 Output - Output - Column Address Strobe Output
CAS2 2 Used from CAS1 to that required
CAS3 4 corresponding to the number of
CAS4 5 D-RAMs.
Ext 6 Qutput - Output - Output for the use of expanding
of outer RAMs
MSB of T6668's address counter (20
bit) is output
M1 7 Input None Input None Programming terminal of the
M2 8 number of outer D-RAMs.
Mp | M,
1 pcs L L
2 pcs L H _
3 pcs H L IE;XDD’
4 pces H H 551
Vssi1 9 Power - Power - Power supply pin. to be connected
Vss2 supply supply to minus. Vgg] is for digital
circuit and Vss2 is for analog.
Csre £ 11 | Input _ Input For connecting capacitors which
Vref 12 |and and stabilize the reference voltage
for the built-in OP-AMPs or SCF
output output
circuits.
MICOUT 13 | Output - Output - Output of built-in MIC.AMP. the
center of output level is 1/2.Vpp.

—674—



INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

T6668

Pin Structure
. Manual Control CPU Control
Pin Name 1/0 | Pull-up/ Pull-up/ Functional Explanation
No.
down down

C2 14 Input None Input None Capacitor for coupling of built-in

C1 15 | Output - Output - MIC.AMP. must be connected to
these pins.

MICIN 16 Input None None None Input pin of built-in MIC.AMP.
Mic. must be connected to this pin
through capacitor.

TS1 17 Input None Input None For test only. must be open.

TS2 18 | Output - Output -

FILOUT 19 | Output - Output - Output and input pins of built-in

FILIN 20 Input None Input None band pass filter for voice output.

DAO 21 | Output - Output - Synthesized voice output pin.
structure is voltage to type.
During recording, realtime synthe-
sized voice of input voice is out-
putting as the monitor output.

The center of autput level is 1/2.
VDD.

ADL 22 Input None Input None Voice input pin of analysis cir-
cuit. The center of input signal
level must be 1/2.Vpp.

VDD 23/ | Power - Power - Power supply. +5V (TYP.)

53 | supply supply
ACL 25 Input |Pull-up Input |Pull-up Reset input pin
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Pin Structure
Pin Name . ___Phl%ugl f»?.’iif?,,ﬁ, I%U c;‘;ﬁﬁp/ Functional Explanation
- down down
CPUM 26 Input None Input None Mode change pin. Must be fixed to
low level under manual control
mode, fixed to high level under
CPU control mode.
DO 27 Input | Pull-up/| Input None In the CPU control mode, these
D1 28 down and are bi-directional data bus for
D2 29 output commands or data between outer CPU
D3 31 and T6668.
D4 32 In the MANUAL controlmode these
D5 33 are used is such a way as shown
D6 34 below.
D7 35

(1) DO~V D3: inputs for phrase
selection. Max. 16 phrases
can be selected by these four-
bit codes.

(2) D4: input for "START". Record
Recording or reproducing startg
starts after setting this in
high level.

(3) D5: input for "STOP". Record-

' ing or reproducing stops after
setting this high level.

(4) D6, D7: inputs for bit rate
selection. The correspondence
of available four bit rates
and two-bit codes are as

follows.
D7 Ds
8Kbps L L
11Kbps L H
16Kbps H L
32Kbos H H

H=Vpp, L=Vssl
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Structure
Manual Control CPU Control
I1/0 | Pull-up/ 1/0 | Pull-up/
down down

Pin

Pin Name Functional Description

CE 37 Input | Pull- Input None Under the CPU control mode, this
i pin is for chip enable input.
Under the manual control mode,dur-
ing voice reproducing, to put high
ievel to this pin, no voice is
forced to DAO output. During voice

recording, this pin must be put to

low level.

WR 39 Input | Pull- Input None Under the CPU control mode, this
down pin is for write signal input.
Under the manual control mode,this
pin is for selection of recording or
reproducing. High level to this
pin makes recording and low makes

reproducing mode respectively.

RD 40 Input |Pull- Input None Under CPU control mode, this pin

down is for read signal input.

EOS 41 | Output - Output - Output of "End of Speech". Itbe-
comes low level after the start of
recording or reproducing, and be-
comes high level after the stop of

those.

XIN 42 Input None Input None Input and output pins of oscil-

lator circuit.

XouT 43 | Output - Output - 655KHz ceramic oscillator and

capacitors must be connected.
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Pin Structure
. Manual Constol CPU Control . .
Pin Name o 1/0 | Pull-up/ 1/0 | Pull-up/ Functional Explanation
. . down down
TEST 44 Input | Pull- Input | Pull- For test only. must be open.
down down

256K 45 Input None Input None Input for the selection of the
type of external D-RAMs.
It must be set in low level for
64K bit D-RAM and high level for
256K bit D-RAM.

— Write pulse output pin. Connect

WE 46 | Output - Output - to WRITE pins of outer D-RAMs.
Output pin for write pulse to
WRITE pins of external D-RAMs.

RAS 47 | output - Output - Low address strobe output.
Connect this to RAS pins of outer
D-RAMs.

DIN 48 Input | Pull-up Input | Pull-up |Data input pin. Connect this to
data output pins of outer D-RAMs.

DOUT 49 | Output - Output - Data output pin. Connect this to
data input pins of outer D-RAMs.

A0 50 | Output - Output - Address output.

Al 51 Address output pins to D-RAMs.

A2 54 A8 is not needed when 64K bit

A3 55 D-RAMs are used.

A4 56

A5 57

Ab 58

A7 59

A8 60
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7. Pin Connections

PIN FLAT PACKAGE

& [——1 256K
[/ tEST
&:]}[OUT
[} — 0 Y
& E08
B RD
GpE— WK
gp—n.c
Yp—— 8
&P~/ Nc
fI— b7
[ e— 1
B[ s
() m— 71
S eom— i %

Ras C——47
Dy 48
Doyr T4
A0 150
Al 81
N.C 52
Vpp /53
A2 CT”T”T54 TOP VIEW
A3 CT—Ts5
A4 56
a5 s
A6 58
a7 T 59
JN: I s— 1)

1 2 34 5 67 8 9101112131415

Cc2
Cc1

< <
o (o]

< =

< =z
3] (3]

HHIEEE

Vss1
Vssz
Cgref
Vref
MICOUT

* NC --- No connection
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29
28
27
26
25
24
23
22
21
20
19
18
17
16

D2
1 m
——1 po
) CrUM
[ ACL
] N.c
1 vpp
] ADI
— R 7o)
[ FILIN
[/ FivrouT
— V<11
3 Ts1
1 MICIN
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8. Outline Drawing

60 PIN MINI FLAT PACAGE (MFP 60-4 BS) Unit in mm

a3s
08 pitch
45 44 4342 41 40 3938 37 36 3534 33 3231

X 46 30 O/
] v 20 O
s o m P --—————] 28 ——
] 49 | 2
c—irdso !—— | - = ¢ e |
| menamnn » e f23 § . 26— - o
—ds2 | MARKING l P o — 3 2
C IT] 53 } - 20V MI—) o @
i T 54 l AREA l 22 [I——) it )
s ! 21—
L I 56 H 1 ! 20 OI———
C 57
C 8

59

60

140+01

(17.640.3)

1.840.25|

jg

S
g
20 MAX

I (015)

15.2-403

015
(090)
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9. Electrical Characteristics

9.1 Absolute Maximum Rating

SYMBOL ITEM RATING UNIT
VDD Supply Voltage -0.376.0 v
VIN Input Voltage -0.3~Vpp + 0.3 v
vVouT Output Voltage -0.3~Vpp + 0.3 v
Tstg Storage Temeprature -55 ~ 125 °c

9.2 Recommended operating condition

ITEM SYMBOL RATING UNIT
Supply Voltage VDD 4.5 ~ 5.5 v
Input Voltage VIN 0 ~ Vpp v
Output Voltage VOoUT 0 ~ VDD \
Oscillation Frequency fCLK 640 ~ 1000 kHz
Operating Temperature Topr -10 v 55 °C
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9.3 DC Characteristics

(Vpp= 5V + 10%Z, Ta=25°C)

SYMBOL ITEM CONDITION MIN.| TYP.| MAX.| UNIT
DOVD7, TEST B
Ity Input Current(DE RD. WR VIN = Vpp, CPUM = L 20 100 500
ITL1 Input Current 1 (DIN) VIN = O 50 100 350
—_ LA
I1L2 Input Current 2 (ACL) VIN = 0 250 500 {1000
IILK Input Leake Current VIN=0~Vpp, CPUM=H - - +10
VIHL Input High Voltage 1 DO ~ B7,CE,RD,WR, DIN 2.4 - -
VIH2 Input High Voltage 2 Except above 4.1 - -
- v
VIL1 Input Low Voltage 1 DO~ D7,CE,RD,WR,DIN - - 0.8
ViL Input Low Voltage 2 Except above - - 0.4
I0H Output High Current VouT = 2.4V 0.5 - -
IoL Output Low Current VoyT = 0.8V 0.5 - -
1
o Without the external
loads at all output
Igs1 Supply Current 1 (VSSl) pins. - 1.0 | 3.0
° When no signal is mA
input to MICIN.
° Without the external
loads at all output
pins.
Iss2 Supply Current 2 (Vgg2) - 1.0 3.0
o When no signal is
input.
Note: Each TYP. value is under Vpp=5.0V, Ta=25°C.
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9.4 AC Characteristics (Vpp=5V+10%, Ta=25°C,fCLKk=655KHz, CL=50pF)

9.4.1 For data read (status reading)

SYMBOL ITEM MIN. TYP, MAX. UNIT
tRD Read Disable Time (ADRD Cormand) 21 - -
tacc Read Access Time - - 3 us
top Output Disable Time - - 3

Read cycle (1) Read cycle (2)

t

o\ E-AAAN /0 URRRURRARAA

t
TacC oD

tace Top
DO~D7 | -
(out) VALID ) Ig%;.?; —————{ vaLm )
9.4.2 TFor data write (command writing)
SYMBOL ITEM MIN. TYP. MAX. UNIT
tDs Data Set-up Time 2 - -
tDH Data Hold Time 2 - - us
tWRP WR Pulse Width 3 - -
Write cycle (1) Write cycle (2)
wRP tWRP
L S W AL

tps |tmH | tps |*pu|
DO~D7 WAZ DO~D7
(IN) VALID (1N) ‘_* VALID Xf
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9.4.3 For speech analysis (voice recording)

SYMBOL ITEM MIN. TYP. MAX. UNIT
tASR Low Address Set-up Time 150 - - ’
F ns
tRAH Low Address Holding Time - .- -
tRAS RAS Pulse Width - 4,58 - us
tASC Column Address Set-up Time 150 - -
ns
tCAH Column Address Holging Time 500 - -
tCAS CAS Pulse Width - 3.05 - us
twes Write Command Set-up Time - 1.53 -
us
tWEP WE Pulse Width - | 3.05 -
tpws Data Output Set-up Time 500 - -
ns
CDWH Data Output Holding Time 500 - -

r———- tRAS
_—
RAS .
#n———- toas —=
CAS,~CAS, -
‘tASR TRAH AsC||tcaH
ROW COLUMN Y}
Ag~Ag XADHS ADRS >(
v
twes
VE \ tWEP i—Jr————
\
i
tovs CDwH

Dout _;L VALID fZ;
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9.4.4 For speech synthesis (voice reproducint)

SYMBOL ITEM MIN. UNIT
tDCSs Data Input Set-up Time 500
ns
tDCH Data Input Holding Time 0
tRas
—_—
RAS N\
ta—— LCAS ——=df
CAS]~CAS .
+ tASR ||*RAH asd oA

ROW COLUMN ¥,
Ag~Ag ADRS ADRS

DN
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9.5 Electrical Characteristics of Analog Circuit

(1) Microphone amp (Vgg1=Vgg2=0V, Vpp=5V, Ta=25°C fiy=1lkHz unless otherwise specified)

SYMBOL ITEM PIN CONDITION MIN.| TYP.| MAX.| UNIT
VINl MICIN MICAMP (1)+(2) - 6 8
VIN2 Input Voltage Range MICIN MICAMP (1) - 60 | 80 |mVp-p
VIN3 c2 MICAMP (2) - 120 | 160
MICIN
Vo1 ~MICOUT Voo - 4 | -
=6mVp-p
Vg2 Voltage Gain MéglN N - 26 | - dB
- £1y=100Hz ~ 10kHz
v c2 _ 20 | -
G3 -MICOUT
. MICIN | ViN=6mVp-p _ _
THD Total Harmonic Distortion -MICOUT | £1y=100Hz “ 10kHz 2 %
R MICIN 20 30 | 40
N1 Input Registance - kQ
RIn2 c2 20 30 | 40
RoyT1 c1 0.5 11.5
Output Registance - kQ
Rout2 MICOUT 1] 1.5 2

(2) Band pass filter (Notes are same as above)

SYMBOL ITEM PIN CONDITION MIN. | TYP.| MAX.| UNIT
Vin Input Voltage Range FILIN - - 2.4 2.6 | Vp-p
Viy=1.0Vp-p
v Voltage Gai FILIN IN -27 | - | -1 | 4B
¢ ottage bain -FILOUT | £1N=100Hz " 10kHz

. . FILIN [ Viy=1.0Vp-p - - 4 |
THD Total Harmonic Distortion ~FILOUT | £1y=100Hz ~ 10kHz o
RIN Input Registance FILIN - 5 7 9 MQ
RouT Output Registance FILOUT - 3 5 7 MQ

(3) Audio In (Notes are same as above)

SYMBOL ITEM PIN CONDITION MIN.| TYP.| MAX.| UNIT
VIN Input Voltage Range ADI .- - 1.2 | 1.6 Vp-p
VoUT | Output Registance ADI - 1 - - | Mo

(4) Audio Output (Notes are same as above)

SYMBOL ITEM PIN CONDITION MIN.| TYP.| MAX. | UNIT

Royr | Output Registance DAO - 2 5 8 kQ
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Evaluation circuit diagram

o Please refer to "7. Pin Connctions"” for the name of each pin.

Vpp 5V

=4§$3 %’:1;3%%0:‘

r.—_—:; ;9‘:1

— —

:ég P e

—51 22:1————-«-
c—]52 24 /1

—53 23

[—— TOP VIEW po

—
== ()

4 OUTPUT
| —

77r GND
OUTPUT
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Vpp

+5v O o -
a <
13 P POWER, | S b
MIC (=} - (=]
GND a aND 3 0
ml GND O 7 oxo
1ud x
aND [ 1u I Voo
Ry
-
Vpp 3
©ofn «| ] ol af «|o 1
— - (S ESS S R ) e el
P v
s’mmL—d“— §E5EREFY B a2 oD
> 51
slur Fo) E g Al P 1004
REC azfot 4tg
BIT RATEO A3
BIT RATEL ey
FHRASEO T6668 asf2? 1004
s y
PHRASEL as[28 SP(8Q)
PHRASE2 AT
PHRASE3 A8
Doyt L2
RESET " » )
°® > B D
2 B[R EE g o [ 18]
B EEEERE nr GND  TA7336P
@
&0
L 27
N g
=3 8
=]
W)
anp
1
' I ’ —H ¢ 1 1
ll r—zbn'
'iiglij TMM41256 Vp Voo Vo VoD
[REERER _J _j
AR 8 Vee v
| ——{a0 Vee LHa0 Vee a0 cc A0 cc
!
L2 a a2 L a1 A7 | L{a1 ar | L1 arp—]
a2 48 ; Lz a8 2 a8 |— a2 A8 f—-A
TE N Drnf> a3 g Drnf—o] 8 2 Din L—fa3 o Din
1lae E Doyt & a4 ¥ Dout L % Dour a¢ 2 Dout
1005 RaS ; A5 RAS A5 R&S J as ° RES
13 46  WRITE A6 WRITE WRITE A8  WRITE
J:_Eﬂvss Casfis Vas CAS Vis CAS Vs AS
UND GND GND aND

T6668 Application Circuit (256K DRAM x 4)

This is example of the circuit and each value of

components.

Sa at the case of the optimization

for customer's needs is required, some change

will be considered.

* 0.1uF capacitor 1is needed
between Vgc and Vgg of
D-RAMs.

(2d£3 Toaju0d> TENUER)

‘oL

3LnduL) uotjeot|ddy

V1¥a 1¥DINHO3L VEIHSOL
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C2M0S VOICE RECOGNITION LSI

T6658A

1, Aue. 1985
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The T6658A is a single chip voice recognition LSI with the on-chip analog
interface, voice analysis, recognition process and system control functioms.
A voice recognition system can be composed with an external microphone, RAM

and keyboard.

1. Features

o Single chip voice recognition LSI

o Recognition system Speaker dependent isolated spoken word recognition
o Number of words registered Max. 40 words (10 words/block x4 blocks)

o Registration RAM 4K bits/block is required, up to 16K bits.

o Input voice length 0.16v0.96 s.

o Response time Max. 0.48 s + no sound detection time (max. 0.24 s)

(at registration of 40 words, 0.13 s + no sound

detection time at registration of 10 words.)

o A microphone can be directly connected.

° Manual control by the keyboard or CPU control is possible.

o External RAM for registration can be connected directly.

o 5V single power supply. Low power consumption with C2MOS process.
At voice input 4.5mA TYP. (Vpp=5 V, Ta=25°C)
At stand-by 3 pA MAX. (Vpp=5 V, Ta=25°C)

o On-chip 400 kHz ceramic oscillation circuit, also RC oscillation is provided.
(mask option; T6658B)

o Input/Output is LS-TTL compatible (except some input terminals).

o 67-pin thin flat package
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MICIN | AMP>—0=0 w BPF-RECT-LPF(CH1) [

BPF - RECT - LPF(CH2) =

LINEIN | uPx
BPF: RECT: LPF(CH3) [~
LINE
BFF-RECT- LPF(CH4)
Ky~Ky (\
S1~84
BLK) , 2 KEYBOARD
A/ D
WD, ~WD, K
1 o CPU <:> CONVERTER
CPUM
D 1/F
BsY
EOR RAM P
<:> 16WORD X 4BIT -—
Ag~Ag
Dg~Dr RAM © ROM -
TE; ~CEy I/F 512WORD. X 10BIT —
WR U
CPU
T.G
K:::::> ¢ BIT

XN Xout TS1,2
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4, Specifications

4~1 Recognition part

Recognition method

Speaker dependent word recognition

Voice analysis

4 channel - B.P.F.

Number of words registrered

Maximum 40 words

Input voice length

0.16+0.96 sec.

Response time

Maximum 0.72 sec. (at 40 words registered)

4-2 Another part

Results of recognition

Block No.: 2 bits, Word No.: 4 bits

Command input

Manual mode: 4 x4 key matrix
CPU mode :+ 4 bit - data bus

Registration RAM

4Kbit - RAM up to 4 pieces or 16Kbit - RAM
1 piece

Clock frequency

400 KHz+10%Z
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5. Operational Description

The operation of the T6658A is divided broadly into two modes; the re-
gistration mode and recognition mode. On the other hand, there are two
methods for controlling the T6658A; the manual mode by means of an external
keyboard and the CPU mode in which the T6658A is controlled by another micro-
computer. Further, there is the stand-by mode to stop the operation of the
T6658A to reduce power consumption. The registration and recognition modes

are described in this section.

REGST="H"

—

REGST=""L"

Regis-
tration
Mode

REGST="H"

. REGST="L"
STBY="L"

STBY="L"

STBY="H" STBY="H"

The registration mode is a mode to register words which are desired to
be recognized and stored them in an external RAM. Words must always be
registered prior to recognition.

The recognition mode is a mode to actually recognize words. In this
recognition mode, the T6658A starts the recognition operation automatically
whenever voice is input. Even after the T6658A has been placed in the recog-
nition mode, it is possible to return to the registration mode again and make
the addition and/or change of words to be registered or already registered
words.

In the stand-by mode, the operation of the T6658A is completely stopped
but contents of words registered in the external RAM are kept unchanged.

It is possible tp shift to this stand-by mode from both the recognition and
registration modes. However, in case of the manual mode and registration
mode, current flows into the built-in pull-down resistors and therfore, to
operate the T6658A in the manual mode it is necessary to shift from the

recognition mode to the stand-by mode.
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5-1.

(1)

Registration mode

This is the mode to register words to be recognized prior to
recognition. It is necessary to execute the registration before
actual recognition.

There are four commands (BLK, ENT, CAN and ALLCAN) available for
the registration mode of the T6658A.

BLK Command
o Code 1100 (Binary)

o Sequence E]o n=Block No. (1 - 4)

o Operation This command specifies BLOCK No. to which words are
registered or cancelled. This command is given to
the T6658A following a numeral (1 - 4) specifying
BLOCK No. After the execution of this command, the
specified BLOCK No. is output to BLKj, BLKj;.

BLOCK No. once specified is urld until next specifi-
cation. However, at the start of the registration
mode, the T6658A is in the state where BLOCK 1 is
specified.
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(2)

(3)

(%)

ENT Command
o Code
o Sequence

o Operation

CAN Command
o Code
o Sequence

o Operation

1101 (Binary)

(@~) @ m= Word No. (1 - 10)

This command specifies Word No. of an area in which
words are registerd. This command is given to the
T66584 following numeral (1 - 10) specifying Word No.
Thereafter, the T6658A is put in the state waiting
voice input. Further, it is also posible to suspend
the registration by giving optional code except NOP
before voice input. This code is only a dummy, so

it isn't processed as a command. After the registra-
tion process, registrered BLOCK No. and Word No. or
error code are output to BLKj - BLKy and WDy - WD4.
If necessary, BLK command should be executed before

this command.

1110 (Binary)

(@-) @- m = Word No. (1 to 10)

This command cancels the word which is registered
to the\word No. specified. If necessary, BLK com-

mand should be executed before this command.

ALLCAN Command

o Code

o Sequence

1111 (Binary)

o Operation This command cancels the registration of all words.
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(5)

Note)

At the recognition mode, the T6658 skips the

pattern matching process for any area in which no

word is registered. Therefore, it is recommended

for small word application to execute this command

first in order to reduce response time and improve

recognition accuracy.

List of registration command (CPU mode)

Command Code Operation
name K4 K3 K9 K
NOP 0 0 0 0 ggesgszzii?n, this code is given
1 0 0 0 1|
2 0 0 1 O
3 0 0 1 1
4 0 1 0 O
5 0 1 o0 1 Block No., Word No.
6 0 1 1 0 [ However block number is 1 - 4.
7 0 1 1 1
8 1 0 0 O
9 1 0 0 1
10 1 0 1 0
- 1 0 1 1 Inhibited
BLK 1 1 0 o Block No. designation
ENT 1 1 0 1 1 word registration
CAN 1 1 1 o 1 word cancel
ALLCAN 1 1 1 1 | All words cancel

If at least 1 bit of K3 -

command input.

previously.

K4 is "1" level, the T6658A operates as

Therefore, NOP command (All "0") are given
(Under CPU mode)
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(6) Status output under registration mode

(1) BLK;, BLKp

Code Meaning
BLK2 BLKj
0 0 be registered within block 1
0 1 be registered within block 2
1 0 be registered within block 3
1 1 be registered within block 4

Note) Block No. is 1 - 4 under the designation of BLK command, but

outputs to BLK], BLK2 are 0 - 3.

BLK output is undefined.

When an error

occurred,

(2) wpp -

Code
WD4 WD4 WD3 WD2 WDl

Meaning

0

0

0

0

Unused

be registered

to

word

be registered

to

word

be registered

to

word

be registered

to

word

be registered

to

word

be registered

to

word

be registered

to

word

be registered

to

word

be registered

to

word

AYoRN e T NI (e JN BB O SR ROCHN O R o)

be registered

to

word

10

Unused (never

be

output)

Unused (never

be

output)

Unused (never

be

output)

Input voice is

under 0.16 s.

iR~ |~r|lolo]lololololo

Hlr|rlr|lolo]lofolr]r|r]r]lole|o

Hl-|ojlo|r|H|olo|r|r|olo|r]|r (o

~lo|rlo|lr|lolr|lolr|lolr]|lo]lr]|o |+

Input voice is

over 0.96 s.
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(7) Precautions for registration operation
(Common to Manual and CPU Mode)

° Once Block No. is designated, the same block becomes an object of
registration and cancellation unless a new block is designated.
However, the T6658A is in a state where Block 1 is designated
immediately after the registration mode has started.

°o 1f BLK, ENT or CAN command is given without giving primary figures
specifying Block No. and Word No., Block No. and Word No. that become
the objects of processing are indefinite. Therefore, use of the

T6658A in such a manner as this should be avoided.

o If the registration is made again in the same Block No. and Word No.
in which the registration has been made, the old contents of the

registration are rewritten to the new contents.

o If any fiture other than 1 through 4 is given to designate Block No.,
actually designated Block No. will be the given figure minus 4.
In this case, however, BSY and EOR outputs are not properly carried
out and therefore, control by an external CPU in the CPU mode may
become impossible. If the redesignation is made using proper figures,

BSY and EOR outputs are normally carried out.

o If plural figures are consecutively given, the lastly given figure is
valid. Therefore, even when erroneous figures are given, if it is
before giving BLK, ENT or CAN command, the proper operation can be made
by giving proper figures.

Example: .[E - Registered in Word 6.
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5-2. Recognition mode

Under the recognition mode, the T6658A starts the recognition
process automatically when voices are input, and outputs the re-

sults to BLK) - BLK2, WD} - WD4.

Therefore, it is only necessary

for the host side to read outputs from the T6658A.

After end of the recognition, the T6658A does not accept next

voice input for about 11 ms.

This is a waiting time for the host

system to surely read the result of recognition.

List of recognition output code

(1) BLK,BLKj

(2) WD1 - WDy

Code .
BLK BLKy Heaning
0 0 be recognized within block 1
0 1 be recognized within block 2
1 0 be recognized within block 3
1 1 be recognized within block 4
Note: When an error occurred, BLK output is undefined.
Code Measnin
WD4 WD3 WDy WDy sning

0 0 0 0 Unused

0 0 0 1 be recognized as word 1

0 0 1 0 be recognized as word 2

0 o0 1 1 be recognized as word 3

0 1 0 0 be recognized as word 4

0 1 0 1 be recognized as word 5

0 1 1 0 be recognized as word 6

0 1 1 1 be recognized as word 7

1 0 0 0 be recognized as word 8

1 0 0 1 be recognized as word 9

1 0 1 0 be recognized as word 10

1 0 1 1 Unused (never be output)

1 1 0 0 Unused (never be output)

1 1 0 1 Judged as unregistered word.

1 1 1 0 Input voice is under 0.16 s.

1 1 1 1 Input voice is over 0.96 s.
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5-3. Examples of control in CPU mode

(1) Registration mode

{ Start ) . { Start )

NOP Output
BSY="L"?
No.
Yes.
Output REGST="H"
e Repeat Command Code Output
Required
Command Output || yumber of
@ Outputs
e~
15}
o
= BSY="H"?
s Waiting No.
ninog Voice -
E No. EOR="L"? Input es.
g
=
o NOP Output
e Waiting
3 Registration
g |No. Processing
[~
@ { End
@
o
o
Command Output Flow
BLK, WD Reading

Output REGST="L"

End

One Word Registration Flow
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(2) Recognition mode

Note)

( Start )

Output REGST="L"

EOR="L"?
No.
Yes.
1 =II "9
Yo EOR="H"?
Yes.
*
BLK, WD Reading
End

Waiting Voice Input

Waiting Recognition Processing

If reading of BLK; - BLKp and WDy - WD, is not completed

within llms after the rise of EOR,

there is a probability of

the change of these outputs due to next voice input.
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5-4 Example of operation in manual mode

In the manual mode, all the operation for registration are
performed through the externally connected keyboard.
Meanings and sequence of commands are as described previously.

Examples are shown below.

Kinds of Keys

n (Figure 1~ 10) Block No., Word No.

BLK Block designation

ENT One word registration
CAN One word cancel

ALL CAN All words cancel

Example of Operation Flow
REGST="H" (Set to Registration Mode)

ALL CAN All words cancel

Registration in

Block 1, Word 1

EN

Order of
"Voice" Block No. or Word No.
@ @ Registration in can be designated
Block 1, Word 2 | freely and be used
"Voice"
2 repeatedly, if necessary.

@ Registration in

Block 2, Word 1

"Voice"

!

RESET="L" (Set to Recognition Mode)
"Voice"

Output of recognition result
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5-5
1)

(2)

Stand-by Mode

State of T6658A in stand-by mode and precautions

o

The clock is stopped, and BSY="H" and ACL="L" are output.

Result of recognition (BLKj, BLKy, WDj v WDy) is kept as it is.
Therefore, in such a case where LED is kept ON by this output, it is

necessary to turn off LED through the external circuit.

If RD="L" in the manual mode, current may flow to the internal pull-down
resistors (connected to Kj vK,;). In the manual mode, therefore, RD must

be always kept at "H" level.

If REGST="H" in the manual mode, current may flow to the internal pull-
down resistors. In the manual mode, therefore, it is necessary to set

REGST to "L" level and then, place the T6658A in the stand-by state.

The T6658A 1is placed in the stand-by state asynchronous with the internal
CPU operation. Therefore, in such as application where the T6658A is
controlled by an external CPU, it is necessary to pay attention to the
timing for placing the T6658A in the stand-by state.

Operation at time of releasing the T6658A from stand-by state

If REGST="H" when STBY becomes '"L", the T6658A performs the intermal
initialization. Therefore, BSY becomes "L" and it becomes possible to

input commands. In this state, recognition outputs are all "0".

If REGST="L" when STBY becomes "L'", the T6658A performs the internal
initialization and "0" is output for the recognition outputs (BLKj,
BLK2, WD] VWD2). At this time, EOR is kept at "H". Therefore, it
becomes possible to accept voice inputs. A time from the stand-by
releasing to voice input is about 30ms.
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5-6 Reset operation

The ACL terminal of the T6658 is the I/0 terminal and when STBY="H",
ACL="L" is output. On the other hand, the T6658A can be reset by
giving a "L" level signal to this terminal from the outside. The

reser operation of the T6658A is explained in the following.

o When ACL="L", interrupting the processing of resistration and
recognition, the T6658A outputs BSY="'H" signal. However, the

check is not stopped.
o When ACL="H", the T6658A performs the internal initializatin.
The operation at this time is the same as that at time of standby

release. Refer to 5-5 Standby Mode (2).

o The registered data stored in RAM remain unchanged regardless

of the reset operation.
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6. Description of External Circuit
6-1 Microphone input
The dynamic range (Maximum allowable input without distor-
tion) of the MICIN termianl is 3.5 mVrms., By connecting a
resistor to the MICIN terminal in series, it is possible to
reduce gain of the on-chip microphone amplifier of the T6658A

and expand this dynamic range.

14 Ri T6658A
+
| MICIN DYNAMIC RANGE
MIC
OPEN —{ LINEIN DR= (1 +—Rl%&)x. 3.5 [mvrms ]
J;— LINE Ri=0~50[kQ]

If a value of Ri becomes excessively large, noise is easily
picked up. Therefore, to further decrease the microphone
input level, a vanable registro (VR) should be used as il-

lustrated below,

TE658A
VR

ok 14 4

| MICIN
MIC

OPEN —— LINEIN

'L— LINE
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6-2 Line input

The dynamic range of the LINEIN terminal is 550 mVrms, but

it is possible to expand this dynamic range by connecting a

resistor to this terminal in series,

Note:

14 4% R T6658A
LINEIN / | LINEIN DYNAMIC RANGE
OPEN —] MICIN pr= (1 + L)) o 550 (mvrms ]
Vop
L Ri=0 ~ 100(kQ]
LINE

Input level adjustment

To adjust levels at the MICIN and LINEIN terminals, i! is

a good method to observe output signal level from the

MICOUT terminal of the T6658A. Instead of a microph:ne,
etc., connect 1 kHz sine wave that has about the same¢ level
as the level that is obtained when sopken to a micrcrhoue

in an ordinary loudness of voice. While observing s gnal at
the MICOUT terminal by means of an oscilloscope, et:.,

adjust it with VR, etc. to obtain 250 ~ 300 mVpp.

-—~708—



INTEGRATED CIRCUIT

TOSHIBA
TECHNICAL DATA T6658A

6-3 Keyboard switches connection

The keyboard switches connection under the manual mode is
illustrated in the following figure. The switch should not be

connected to those portions on the matrix without entry of the sv-/ch.

The chattering time must be less T6658A
than 20mS. 84
83
S2
83
_.'{( /o, Ky
R s
1 | o Kg
}’/J
}(( }of // /{of K2
R
1
//JE ;CPU\I
|

6-4 Clock generator

The T6658A ahs an on-chif RC oscillator circuit as a clocl gene-
rator in additior to the ceramic oscillator circuit, and this ircuit
can be operated with a 32.768 khz clock as the synchroniziny signal
from the outside. (llask optiocn)

T66E 8A T6658A

X IN XorT XIN Xour

l—'|Ul-—icsmoo(aoo k2) '
100p 100p )_J Open
J; J; 32.768 kHe

(X'TAL OSCILLATION)

(1) CERAMIC OSCILLATION (2) RC OsCILLATION (MASK OPTION;
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6-5 External RAM connection

(1) Under using 1024 word by 4 bit RAM

10
Ag~Ag '/

1

RAM1 RAM2
T66584 Ag~hg L0)~L70,] [ ag~ag L/0)~1/0,
TC5514 TCS5514 | oo MAX. 4pcs

8BIT _
j’ R'W TCE R/W TCE

g

E
|

q

74
7/

Q
=
(&)

{
7

e
=}
'S

!

* Dg~D7 are not used, Leave open,
* RAM1~RAM4 are used for the registratiomns of blockl~block4
Correspondently, The RAMlalways must be connected,

(2) Under using 2048 word by 8 bit RAM

Ag [T Open
Aj~Ag L Ag~Ag
CE, Ag
CEy 410
T66584A JVDD 1085516
8 BIT
Do~Dy 2 11/0,~10g
WK| BW
CEg TEy
Uler;
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6-6 Precaution for use of dry battery

When four dry batteries are used as the power supply of

the T6658A, voltage may exceed 6V and the absolute maximum

rating at the early stage after started to operate, In this

case, it is necessary to take some measures; e.g., to insert a

diode into a power circuit in series.

D1

I

VoD

T66584A

GND

1

)

Di : 151588, etc.
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7.

7-4

Pin Descriptions

MICIN (Analog Input)

The microphone connecting terminal. A microphone is connected to
this terminal with a coupling capacitor.
LINEIN (Analog Input)

The line input terminal. Signal is input between this terminal and
GND through a coupling capacitor.
LINE (Digital Input)

The microphone/line input selection terminal. When this terminal is

placed at "L" level, the MICIN is selected, and at "H" level, the LINEIN is

selected.

MICOUT, TRAI, TRAO, TRCI (Analog I/0)

A Customer can't use these terminals. Leave open.

K; - K4 (Digital I/0)

The command input terminals at time of the registration mode.
Under the CPU mode, commands are directly given from the CPU side. Under
the manual mode, a keyboard is connected,.-at the same time the internal
pull down registers are connected. The key chattering suppression time
is about 20 ms. When RD is at "L" level, the same value as contents of

WD1 - WD4 are output independently of the registration/recognition mode.

Sy - S4 (Digital Output)

The key scan signal output at the manual mode.
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7-10

7-11

o

CPUM (Digital Input)

The Manual/CPU Mode selection terminal. When this terminal is at

"L" level, the system is placed in the manual mode.

When this terminal is changed to "H" level, the system is placed in
the CPU mode and commands for the registration are transferred directly to
K1 - K4 from CPU.

REGST (Digital Input)

The recognition/registration mode selection terminal. When this
terminal is at "L" level, the system is placed in the recogintion mode and
performs the recognition for input voice. At "H" level, the system is
placed in the registration mode and performs the registration for input

voice. Under manual mode, the internal pull down register is connected.

WD; - WD,, BLKj, BLKp (Digital Outputs)

These are the output terminals of result of recognition. Block No.
and Word No. of registered words, which are judged to be most similar to
input voice, are output. These outputs are held until next voice input
at recognition mode, and until next command input at registration mode.

Immediately after system reset, these terminals are placed to "L" level.

EOR (Digital Output)

The EOR (End of Recognition) output terminal. Under both the re-
cognition/registration modes, this terminal is placed at "L" level during
voice input and becomes "H" level when the results are output to WD; - WD,

BLK] and BLK? after end of the recognition/registration process.

RD (Digital Input)

The K1 - K4 I/0 selection terminal. When this terminal is placed at
"L" level, the same contents as those of WD] - WD4 are output to K1 - K4.
Further, when this terminal is at "H" level, Kj -~ K4 are changed to the

input terminals, and bidrectional data transfer is possible for CPU.
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7-12

7-13

7-14

7-15

7-16

7-17

Ay - Ag (Digital Outputs)

The address bus to be connected to an external RAM for registratiom.
Either a 1024 word by 4 bit RAM or a 2048 word by 8 bit is used. (Refer

to section 6 - 5 External RAM connection for details.)

Dg - Dy (Digital I/0)

The data bus for éxternal RAM. Only Dg - D3 are used by A 1024 word
by 4 bit RAM.

CE] - CE; (Digital Outputs)

The chip enable outputs for external RAM. A 2048 word x 8 bit RAM
uses CE] and CEp as Ag and Ajg respectively, and connects CE3 to the chip
enable terminal of RAM. (Refer to 6 - 5 External RAM connection for
details.)

WR (Digital Output)

The WRITE signal for external RAM.

8BIT (Digital Input)

The external RAM selection terminal, This terminal is placed at "L"
level for a 1024 word x4 bit RAM, and at "H" level for a 2048 word x 8 bit
RAM.

ACL (Digital 1/0)

The system reset terminal of the T6658A. At time of power ON
and under stand-by state, "L" level signal is output.
Normally, a capacitor is connected between this terminal and GND, but it
is also possible to give signal externally. ACL pulse width is 30 ms
TYP. (Cpcp=1 wF).
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7-18

7-19

7-20

7-21

7-22

7-23

STBY (Digital Input)

The standby input terminal. When a "H" level signal is input to
this terminal, the T6658A is placed in the stand-by mode.

BSY (Digital Output)

When the T6658A is processing a command under the registration™mode,
"H" level signal indicates next command cannot be accepted. Further, this
terminal becomes "H" level when registering voice is being input. Under

the recognition mode, "H" level signal is always output.

Vref, Csref, ADCAP, CAP1, CAP2

The decoupling capacitor connecting terminals of the reference
voltage circuit inside the T6658A. A capacitor is connected between

each of these terminals and GND.

XN, Xour (Digital I/0)

A ceramic oscillator (400 kHz) for the T6658A internal clock is con-
nected to these terminals. When RC oscillation is selected by the mask
option, 32.768 kHz clock is given to Xyy from the outside as synchronizing
signal.

At this time, Xgyr should be kept open. (Refer to section 6 - 4 Clock

generator for details.)

TS1, TSy, TIO;, TIOZ

The test terminals. Connect TS] and TS to GND and leave TIOj and
TIO, open.

Vpp, GND

The power supply terminals.
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T6658A Table of Terminals

Name Pin No. 1/0 Description Remark
MICIN 64 Input MIC Input
LINEIN 66 Input LINE Input
LINE 65 Input MIC/LINE input selection
MICOUT 67 Output | MIC AMP Output
TRAL Input For test
TRAO Output | For test
TACI 3 Input For test
K1 40 1/0 Command input, recognition Pull down in the
output (Word No.) manual mode
K2 39 1/0 " "
K3 38 1/0 " "
K& 37 1/0 " "
s1 44 Output | Xev sean signal (in the
s2 43 Output "
s3 42 Output " |
S4 41 Output "
CPUM 56 Input Manual/CPU mode selection
REGST 46 Input §:i:z§2i;fon/regiStation mo de Z:itaiowzoéz the
WDl 54 Output | Recognition output (Word No.)
WD2~ 53 Output "
WD3 52 Output "
WD4 51 Output "
BLK1 50 Output | Recognition output (Block No.)
BLK2 49 Output "
EOR 48 Output | Recognition end signal
BSY 47 Output | BUSY signal
RD 45 Input Read signal to K1 ~ K4
A0 20 Output | Address for registration RAM
Al 21 Output "
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Name Pin No. 1/0 Description Remark
A2 22 Output | Address for registration RAM

A3 24 Qutput "

A4 25 Output "

AS 26 OQutput "
A6 28 Output "

A7 29 Output u
A8 30 Output "
A9 31 Qutput "

Do 19 1/0 g:;a bus for registration Et’:lll.é gzwrilngﬁtume
D1 18 1/0 " "
D2 17 I/0 " "
D3 16 1/0 " "
D4 15 I1/0 " "
D5 14 1/0 " "
D6 13 1/0 " "
D7 12 1/0 " "
éfﬁ 32 Output RC::.’p enable for registration

CE2 33 Output "

CE3 34 Output "

CE4 35 Output "
WR 36 Output :Z;te strobe for registration

8BIT 55 Input 4-bit/8~bit RAM selection

STBY 60 Input Stand-by signdl

ACL 57 1/0 Reset signal

Vref 4 _ égiiggecircuit reference

CSref - "

ADCAP - "

CAP1 59 - "

CAP2 58 - "
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Name Pin No, I/0 Qescription Remark
XIN . 9 Input 5:::ri:1vihrator connecting
XOUT 11 Output "
TS1 62 Input For test Pull down
TS2 63 Input 1" "
TIO1 7 1/0 "
T102 8 1/0 "
VDD 27, 61 - Power terminal
GND 23 - Ground
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Unit in mm

TECHNICAL DATA
T6658AF-BS

Package outline
67 PIN FLAT PACKAGE (67-4-BS)

8.
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9. Electrical Characteristics

9-1 Absolute Maximum Ratings

PARAMETER SYMBOL RATING UNIT
Supply Voltage Vpp -0.3+6.0
Input Voltage VIN -0.3 v Vpp+0.3
Output Voltage Vour -0.3 v VDD+0.3 v
Storage Temperature Tstg -55+125 °c
9-2 Recommended Operating Conditions

PARAMETER SYMBOL RATING UNIT
Supply Voltage VbD 4.,545.5 v
Input Voltage ViN 0~ VDD v
Output Voltage VouT 0~ VDD v
Clock Frequency foix 360 n, 440 KHz
Operating Temperature Topr =10~ +70 °C

9-3 DC Characteristics

(Vpp=+5.0V£10%, Ta=25°C)

STANDBY VALUE

PARAMETER SYMBOL CONDITION UNIT
MIN TYP MAX
Input Low Voltage ViL - - 0.8 v
CPUM, 8 BIT
Vpp-0.8 | - -
Input High Voltage ECT, XIN Vim DD v
Except above 2.2 - -
Input Low Current Ity | VIN=0V - - -5 uA
K1VK4, REGST
Vo=V CPUM=V - 100 250
Input High C t 51, 182 I il =
n en
put High turr DO ~ D7 H - 50 | 125 ua
V1n"Ybp
Except above - - 5
S1~ sS4 \/ 0.8V - 1 -
Output Low Current IoL outT” 6 L
Except above Voyr=0.4V 0.44 - - mA
. S1vs4 . VOU'I‘VDD-Z .0V - ~0.36 - mA
Output Hi C t
put High Lurren Except above OH Vour=Vpp-0.4V -0.22 - -
Supply Current (1) Ipp |In case of voice - 4.5 9.0 | mA
Supply Current (2) IsTRY |STBY=VIH - - HA
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6-3 AC Characteristics (Vpp=5.0V+10%, Ta=25°C, fCLK=400KHz)
(1) Registration mode (CPUM=Viy)
STANDARD VALUE
ITEM SYMBOL CONDITION UNIT
MIN TYP MAX
REGST + BSY Delay Time tEN - - 1.1 ms
Command -+ BSY Delay Time tcs - - 300 Hs
Command Hold Time tch 0 - - | us
Voice + EOR Delay Time tED - - 1 ms
Data Set up Time (to EOR) tos 40 - - ps
REGST Hold Time (from EOR) tRry 0 - - us
Command bit Skew time * tsk - - 40 us
REGST ] N
TRH
Ki1~Kg \
() \ / / \
LEN tcs tcH
S/ |
—
EOR \ ]
tgD — tos
BLKl‘g \J
WD3 ~WD, ) VALID
RD
A A
ANY COMMAND | wENT' COMMAND VOICE INPUT
DATA
IN VALID
777777 Note: The tgy means an allowance
Ky of skew of a rising edge
Ky / ///// about K1V K4 to give com-
Ky / ///// mands correctly.
Th i limit about
K, / //// ere is no ut a
Tsg teB ]r——— falling.
BSY
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(2) Recognition mode (CPUM=Vyg)

ITEM SYMBOL| CONDITION STANDARD VALUE UNIT
MIN TYP MAX
REGST Set up Time (to voice input)| tRS 480 - - us
Voice - EOR Delay Time tED - - 0.7 ms
Data Set up Time tos 40 - - us
REGST Hold Time tRH 0 - - us

sz A

I(—I RS 4—;| tRH
BSY
'
EOR W J
ZED fe—i tos
BLK,,
wnliwzn4 j VALID
VOICE INPUT
(3) K, ~ K, Read cycle
STANDARD VALUE
ITEM SYMBOL CONDITION MIN TP MAX UNIT
RD Pulse Width tRP 1000 - - ns
Output Delay Time tRO - - 500 ns
Output Disable Time top - - 500 ns
tRP
RD \
tRO top
Hi1-2 -
Kj~Kg - VALID
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(4) Memory read/write cycle

ITEM SYMBOL CONDITION STANDARD VALUE UNIT
MIN. TYP MAX

Address Setup Time tas 2.5 - - s
Address Hold Time tAH 10 - - us
CE Pulse Width tcp - 7.5 - us
Data Setup Time tps 5.0 - - us
Data Hold Time tDH 0 - - us
Write Pulse Setup Time tys - 2.5 - us
Write Pulse Width twp - 10 - us
Output Delay Time twD - - 500 ns
Output Disable Time toH - - 500 ns

MEMORY READ CYCLE

aoo ) 1

tas Tcp TaH
tps v
D ;ND)’ STABLE X
MEMORY WRITE CYCLE
Ag~Ag X
tas op N:
TE{~OEL /
tws r—
VE \ /
Pe-—bd t'-D toH
Dy~Dy Hi-2 1 3
oor) T p—
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6-4 Analog input terminal (Vpp=+5.0 V+1C%, Ta=25°C)

ITEM SYMBOL | CONDITION STANDARD VALUE UNIT
MIN. | TYP | MAX
Allowable MICIN :ithm“t:_ ca - - |3.5 ;
Vin eneratin, mVrms
faput LINEIN distortion - - 550
Input MICIN Rin £=1 KHz - 25 - o
Resistance LINEIN _ 65 _

All rights reserved.

No other circuit patent licenses implied.

TOSHIBA assumes no responsibility for the use of any circuitry described.

The information contained herein is subject to change without notice.
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T6658A ERRATA

Page Error Correctness
2 | XIN Xout I XN XouT J
3 i—{D}—icsmoo k—{m CSB4OU
20 100pF l lloow szoml Issopp
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C? MOS Voice Recording/Reproducing LSI

TC8830F
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1. General

The TC8830F is a single chip CMOS LSI for voice recording
and reproducing using the ADM (Adaptive Delta Modulation)
method.

The TC8830F can connect to static RAMs for voice data. To

connect the microphone, the speaker and the audio amplifier,
a voice recording/reproducing system can be composed.

Features

1. The SRAMs for the voice data can be connected directly,
the maximum connection is 4 pcs. of 64K bits or 4 pcs.
of 256K bits.

2. Maximum address is 8 Mbits.

3. It 1is possible to record up to 16 phrases. (manual
control type)

4. Easy connection with CPU. Control by 11 kinds of
commands .

5. Four kinds of bit-rates are available (32K, 16K, 11K,
8K)

6. Pause function.

7. Automatic advance of phrase number.

8. Built-in amplifier for microphone and bandpass filter

for reproducing.

9. Built-in D/A converter.

10. Oscillation circuit for ceramic resonator.
11. Power stand-by function.

12, Single power supply.

13. Low power consumption.
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2 Voice Recording/Reproducing system configuration

(1) CPU control.
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3.Block diagram,

MICIN C1 €2
! I
1 1 I E—
X] —| Oscillation Timing generator 1— Microphone ann.
o | A
X0 circuit i !
PO | L i —_—
~ - ADM amalysys |——— D/A converter
P3 CPU 1/F 7—4 synthesize l
— |
— | T
RD | Band pass filter:
[ D 1_~_______}
|
— Index register —
PHO ‘
~ |~ Input control—— | - Address counter  [—— R
PH3 | | circuit ' ! |
i B Fcoincident detective | l 1/F
CPUY, i— | | | circuit ' , —
L | ‘ |
L—{ Stop addrcss register, : L
; T |
i L | I !
L
256k i
t
j

HIcouT

AD]

DrO

FILIN

F1Lou
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3.1 Block diagram discription.

(1) Address counter(20 bits)
The Address counter which is the pointer for the external
RAM,and advance during the recording and reproducing. Under
the CPU control,the value of address counter can be set and

read out by command.

(2) Stop address register. (20 bits)
The stop address register 1is stored the address value to
stop recording and reproducing. The value can set by command
under the CPU control.

(3) Coincidence circuit.
This circuit watch the coincidence of address counter and
stop address register. When the ADLD2 command put in or the

LABEL command under the CPU control, this circuit is enable.

(4) Index register
The index register indicate the address in which the pointer

value of start and stop is stored.

{5) Status register.
The TC8830F has 4 bit frag register. The register can be
read out through P0-P3 terminal under the CPU control.

(6) CPU I/F
The inter-face circuit for the external microprocessor.

This circuit include the chattering preventing circuit under

manual control.
(7) SRAM I/F
The inter-face circuit for SRAM(static RAM).
(8) Microphone amplifier
The microphone amprifier for sound recording. The output
signal of MICOUT terminal should be put into ADI terminal
directly. The ceter of signal level is at the Vref.
(9) Band-pass filter.

The band-pass filter for the sound reproducing, is consist

of 1st stage high-pass filter and 2nd stage low-pass filter.
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4 Specification

4.1 Recording/reproducing

Reduction

ADM method

D/A converter

10 bit voltage output

Bit rate

32kbps/16kbps/11kbps/8kbps

Number of phrase

16 phrase (manual control)
64 phrase(label index mode)
No restriction(direct address-

ing mode)

Address counter

Presetable 20 bits counter

Stop register

Presetable 20 bits register

Index register

Preseetable 6 bits counter

4.2 Others

Input Microphone

amp .

Two-stage,gain 46dB(Typ.)

Output filter

Built-in 2nd sstage low pass+

1st stage high-pass filter

RAM for storing

voice data

64k or 256k D- ram, maximum

4 pcs each.

Oscillation

frequency

512KHz (TYP)
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5 Operational Description

The TC8830F can be controled by microcomputer and by switch
input.

5.1 Manual control
The input is 14 terminal of PO-P3,PHO-PH3,WR,RD,STBY,CPUM, 256K
and ACL. Under manual control, the CUPM should be connected to
GND("L") level. Using the 256kbit RAMs,the 256k terminal should
be connected to "H" level and using 64kbit RAM,to "L" level.

5.1.1 Start or stop of recording and reproducing.
When the PO input is changed from "L" 1level to "H" level,
the recording or reproducing is started. And when the P1 input

is cahnged from "L" level to "H" level,recording or reproducing
is stoped.

5.1.2 Selection of phrase.

The selection of phrases number is set by the PHO-PH3 terminal
befor start the recording or reproducing. 16 phrases are set
directly and 64 phrases are set by auto-phrase function.

At recording, phrase code should be used from lower value to

high value. But at the reproducing, phrase number can be set at

randon. (Fig.5-2)

~~.__ Pin Name MSB LSB
Phrase No.™~. _ PH3 | PH2z | PH1 | PHO
—.
No. 0 0 0 0 0
No. 1 0 0 0 1
| 1 ‘ l 1=VDD
No. 15 1 1 1 1 0=VSSs

Table 5-2 Phrase No.

PHO-PH3 D Y O KR

PO(start) ____ [ 1\

P1(stop) | N
EOS — | S
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5.1.3 Auto-phrase function
When the P2 terminal is connected to "H" level, the phrase num-
ber is advanced automatically. Initial phrase number is set at
the time of change of the P2 terminal to "H" level.

PHO-PH3 o X AN X
PO(start) n p @
P1(stop) ) ﬂfg @ | WL¥
P2 (auto) | /! . I
I Lo I

‘Ehrase o) :Ehrase Nﬁ ‘Bhrase N+1H

Note 1: While the P2 is set to "L", the PHO-PH3 should be set
befor input of PO.

Note 2: While the P2 is set to "H",the PHO-PH3 is no operation.

Note 3: When auto-phrase function is used, internal phrase num-
ber must not be advanced over 63. If the phrase number

is advanced from 63, the phrase number is rturned to 0.

5.1.4 Set the bit-rate
The bit-rate is can be select 32kbps,16kbps,11kbps or 8kbps, and
can be set by RD and WR. Scince a bit-rate is set independently
for recording and reproducing, reproduced voice can be changed
slow or fast. However,similar to a tape recorder, the recorded
voice is reproduce at low tone when slowly spoken and at high
tone when fast spoken. The bit rate must not be changed while

recording or reproducing.

WR | RD
8K bps
11 0 1
16 1 0
32 1 1 1=VDD, 0=vssi

Table 5-3 bit Rate Selection
Note: The bit rate is concerning with oscillation fréquency.

32kbps:f0/16, 16kbps:f0/32, 11kbps:f0/48, 8kbps:f0/64
fo oscillation frequency
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5.1.5 Change over of recording and reproducing.
The P3 input cange the recording and the reproducing.
The recording state is at "H" level of P3, and the reproducing
state is at "L" level of P3.

5.1.6 Recording

The TC8830F has 20 bit address counter and store the digitized
data into the RAM during recording. The ACL input reset the add-
ress counter. Initialized address value is 00100H.

Recording is started by the PO input. And the address counter is
advanced. Recording is stopped by the P1 input. Then the PO input
start recording from the next address. However, recording is auto
matically stopped by excess of the capacity of external RAM.After
excess of capacity, it is impossible to record. The ACL input mak
e possible to record.

Before recording, the value of the address counter is stored in
label index area of RAM.

The phrase number must be used from low to high.

In recording mode, there a two type of intenal process with P2
level.

The P2 1s at "L" level.

At the PO input, the PHO-PH3 state is loaded to index register

and the value of the address counter is written into L/I area
of RAM as a start pointer. And at the P1 input or at exceess of
RAM capacity, the value is also written as a stop pointer.

The P2 is at "H" level

At the PO input,the value of address counter is written as a
stop pointer.And at the P1 input or at the excess of RAM capaci-
ty, the value is written as a stop adress. Then the value of
index register is increased. So that, phrase number may not need
to be set. In stad-by state of recording mode, rising the P2
from "L" to "H", The PHO-PH3 is loaded into the index register.

The upper 2 bits of index register of 6 bits set "L" level.
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5.1.7 Reprodusing

Reproducing is at "L" level of P3 input.When the recorded phrase
number is set and the recording is started, the value of address
counter and stop address register is loaded from L/I area of RAM.

Then reproducing is started. In the reproducing mode, the phrase
number may be set at rondom.

At the time of P1 input, reproducing is stoped. It is in the
pause status. The DAO output is hold in the pause status. After
stop, the P1 input stop reproducing the phrase, but the P0 input
release the pause and reproducing is started.

When the address counter coincied with the stop address register
the recording is stopped.

If the phrase which had not be recorded, may be reproduced,
output is uncerten. But it is possible to stop by P1 input.

There are two internal process same as recording.

The P2 is at "L" level.

At the PO input, The PHO PH3 state is loarded into index regis-
ter.The address counter is set in the data from L/I area of RAM.
Then the stop register is set.

The P2 is at "H" level.

At the P2 input, the address counter is set in the data from
L/I area of RAM. Then stop address register is set.And the value
of i1ndex register is incresed. So that, phrase number may not
need to be set.

In stad-by state of reproducing mode, rising the P2 from "L" to
"H", The PHO-PH3 is loaded into the index register. The upper 2
bits of index register of 6 bits set "L" level.
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5.1.8 Maxmum address of RAM and recording time.
When the Address counter is over maxmum address of RAM,recording
is stop automatically. The address value is stored in L/1 area.
Maximum address cocerning about the external KRAMs, is check auto
maticaly. If only one phrase is recorded or reprod uced, the P1
input is notneed as a stop.

External |Maximum Rcording time

RAM address|Bit Rate

Type |No. (Hex) 32K 16K 11K 8K
1 1FFF 2 4 6 8

64k

- 2 3FFF 4 8 12 16

RAM
3 S5FFF 6 12 18 24
4 7FFF 8 16 24 32
1 7FFF 8 16 24 32

256k

S- 2 FFFF 16 32 48 64

RAM
3 17FFF 24 48 12 96
4 1FFFF 32 64 96 128

Table 5-4 Sperking time

5.1.9 Chattering preventing circuit.

The chattering preventing circuit is actuated to prevent mul-
function of switches connected to the P0-P3 terminals. The time
of chattering preventing is about 32 milli-seconds.

(At 521kHz oscillation.)

Y . B "R
~‘{cé‘_:;—‘{c&~_;;;;__‘{c&h

tch & 32 mn ton € 32 me toff ¢ 32me

Chattaring Time
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5.2 CPU control
When the CPUM is at "H" level, the TC8830F is operated by the
commands using the P0-P3,RD and WR terminals. The 11 kinds of
command from microcomputer are provided. And the status register

can be read out.

5.2.1 Direct mode and label index mode.

Two way of the control are possible. One of the way is direct
set of start address, stop address and condition(direct mode).
Another is indirect set same as manual control(label index mode).

In direct mode, all area of RAM is used as a sound data. The re-
cording or the reproducing is started by start command. In the
label index mode, the recording or the reproducing is started by
label command. In the label index mode, start command is in-
hibited.

5.2.2 How to write the command
As shown Fig 5-5, 1)The busy bit should be read out and checked
using-ﬁs pulse. 2)If it is not in busy, the P0-P3 should be set
and written by WR pulse. 3)In case of 6 nible commands such as
ADLD1 and ADLD2, busy bit should be checked before each writing.
The other command cannot be written until the finish of 6 nible

writing.

L
WA

R L4 L
p, P, JO--C ¥»--< D
(1) (2) (3)
Check write the write the

busy bit command data

AN A O A A Y Y I
BN

Fig 5-5 the method of the command write.
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5.2.3 Command discription.

(a)The function of commands.

code

Command | PPPP function
3210

NOP 0001| This command changeover to reproducing mode and
reset the OVER flag.

START |0010| This command is used to start to record or
reproduce in the direct mode.

STOP 0011} This command is used to stop the recording or
reproducing.

ADLD1 |[0100| This command is used to set the address counter
with following 5 nible.

ADLD2 {0101| This command is used to set the stop address
register with following 5 nable.

CNDT 0110| This command is used to set the condition such
as the bit rate with following 1 nible.

LABEL |0111| This command is used to specify the phrase code
and start recording or reproducing with following
2 nible.

ADRD 1000| This command is used to read out the address
counter. After this command,the value of address
counter is read out from lower 4bit by 5 times of
RD pulse. During this procedure,the status
register cannot read.

REC 1001} This command is used to changeover to recording
mode.

DTRD 1010} This command is used to read out the data from
external RAM with following 2 nible. After
the reading, the value of address counter is hold

DTWR 1011} This command is used to write the data to RAM
with following 2 nibble.After writting,value of
address counter is-hold.

[Note]*After the command of ADLD1,ADLD2,CNDT,ADRD,and DTWR, The
mode is changed to reproducing mode.
*Undefind code such as "1100","1101","1110",and "1111",
should not be given.
*During the recording or reproducing, the commands except
of STOP command should not be given.
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A, -A,,:External RAM address.

C:Enable or disable to stop at the end of the

"1" Enable to stop automatically.
"0o" Disable to stop.

B, .B, :Set the bit rate.
B, | B, |Bit rate
0 0 8kbps
0 1 11kbps
1 0 16kbps
1 1 32kbps
P, -P, :Phrase code.
D, -D, :External RAM data.

—740—

RAM address.

TECHNICAL DATA TC8830F
(b)The format of commands.
1st 2nd 3rd 4th 5th 6th
Command|{P PP P|IPPPP |[PPPP |PPPP |PPPP |PPPP
32103210 1}32101(32101{321013210
NOP 0001 —_— — —_— —_ —
START |0 0 1 O E— B — —_— —_— —
STOP 0011 — _ o —_— —_—
ADLD1 |0 1 O O(A,A,A, A, |A,A A A, |AA A A, |AAAA,,|AALRGA,,
ADLDZ o 1 o 1 AJ AI Al Ao A'l Aﬁ Al A4 A)IA|0A. Al AlaAl‘AIJAII AIQAibAlTAIG
CNDT |0 1 1 0|0 C B,B, — _ — —_
LABEL |0 1 1 1|P,P,P,P, |X X P, P, —_ — —
ADRD 1000 Az Az An An A’r Ac As AA AnAsvo A. AuANAuAn AnAnAnAu
REC 100
DTRD 101 0|DD,D,D, |D,D,D,D, —_— _ _
DTWR |1 0 1 1|D,D,D,D, |D,D,D,D, —_ _ —
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(c)The change of Status after command

input.

Status after execute
Status Command the command.
NOP Hold.
Waiting in reproducing mode| START |Start reproducing.
STOP Hold.
ADLD1 |Hold.
ADLD2 |Hold.
CNDT Hold.
LABEL |Start reproducing.
ADRD Hold.
REC Move to Waiting
in recording mode.
DTRD Hold.
DTWR Hold.
Reproducing STOP Move to pause status.
START |Re-start reproducing.
Pause STOP Move to waiting
in reproducing mode.
LABEL |Re-start reproducing.
NOP Move to waiting
in reproducing mode.
Waiting in recording mode.| START |Start recording.
STOP Hold
ADLD1 |Move to waiting
in reproducing mode.
ADLD1 |[Move to waiting
in reproducing mode.
CNDT Move to waiting
in ‘reproducing mode.
LABEL |Start recording.
ADRD Move to waitang
in reproducing mode.
REC Hold.
DTRD Move to waiting
in reproducing mode.
DTWR Move to waiting
in reproducing mode.
Recording STOP Move to waiting
in recording mode.
L —
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5.2.4 Status Register.

The status register is consist of 4 bits. When the RD terminal
is set to "L" level under CPU control, the data of status re-
gister can be read out through the P0O-P3 terminal. However,
while the ADRD or STRD command is executing,the status register

cannot read out.
The internal operating status can be checked.
The description of each bit is following.

(1)TRIG

The TRIG is upper 3rd bit of 10 bits whici is put into D/A
converter. The center value of sound wave is 576/1023(10bits).
When the value of D/A converter input is 128-256,384-512,640-
768 or 896-1023, the TRIG becomes "H" level. During the record-
ing or reproducing, the TRIG is changing with value of D/A con-
verter.

1024
89%¢
763
€40
$12
334
25

Y

o 3

(2) OVER
The OVER show the exceed of capacity of RAM. If the recording
is started by LABEL command and then the address counter reach
the maximum address, the 1 :cording is stoped automatically and

the OVER becomes "H" level. The OVER is reset by NOP command.
iNote]lThe OVER is invalid in direct address mode.

(3) Busy

During initializing or processing a command internal, the busy
bit is at "H" level. The any command should not be given while
busy is at "H" level. If the command is given, operation may be
uncertauin.

(4) EOS

During the recording/reproducing, the EOS is at "L" level. and
during wating the recording/reproducing,the EOS is at "H" level
This bit is same as EOS termirnal.

P3 P2 P1 PO

TRIG OVER BUSY EOS

The status register
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5.2.5 The flow chart of recording/reproducing at label/lIndex mode.
(1) Recording

i ACL-L b - -I:Reset the address counter of TC8830F

[ BACL=H A} - {jRelease of ACL

rAt the -

|case of Input of CND T | - { Setting the bit rate
changing Command
|bit rate % L

l Input of REC + - 4 Waiting
| Commend L

Setting of phrase.After this comnmnnd

Input of LAVEL }[ -
voice recording starts immediately.

Y ,/’6EZEE\\\\ r—Chec:k:ing if recording length exceeds
of RAM capacity~ - 4 the RAM(s) capacity.(This is done
over? by internal operation of TC8830F.)

- 4 Decide to stop the recording or not

Input of STOP | -

To stop recording
Command

CON-
T inur next other

phrase?

- 4 Decide to continue next other phrase
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(2) Reproducing

I

Input of Nop + - 4 Waiting
command
L
Input of CND |} - { Setting the bit rate.
Command
Input of LABEL P-Setting of pharse.After this com-
- - 4 mand,voice reproducing starts
command immediately.
—
— .
N __Check ofw J—Checklng the end of speech of the
L——«end of speech?2> - - L_phrase.

- Decide to continue the selection of
phrase.
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5.2.6 The flow chart of recording/reproducing at "Direct mode"

I

(1) Recording

| ACL=L } - {Reset the addrees counter of TC8830F
At the
case of — J—
changing I ACL=H A} - {:Release of ACL
bit rate
r—— - -~ —»
| Input of CNDT |} - 4 Setting the bit rate
command
Input of ADLD1 } - 4 Designation of start address
comnmand
(Notel)
Input of ADLD2 } - { Designation of end address
command

Input of REC - - I-Setting the recording mode
comnmand

—
Input of start - 4 Voice recording starts
command

.

r-Che-cking if address coincides with
- 4 the end address(ADLD2) (This is done
by internal operation of TC8830.)

- Decide to continue at other or same
address.
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(2) Reproducing

At the T

case of Input of Nop - - Waiting
changing command
bit reat
r ————— -
Input of CNDT | - { Settingthe bit rate.

| Command
L

Input of ADLD1 }f -

1

Setting of start address

command

Input of ADLD2 | - :—Checking the end of speech of the
command phrase.

Input of start [} - Start of voice reproducing
command

r-_Checking if address coincides with
- 4 the end address(ADLD2) (This is done
by internal opration of TC8830.)

—
Decid=2 to continue at other or
- 4 same address.
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5.2.7 Memory map of label index.

The pointer of start address and stop address is stored the
label index area of RAMs.

5-6.
OH Index
% Area
FFH| — — — — J
RAM1
Data
1FFFH Area
RAM2
3FFFH
RAM3
SFFFH
RAM4
7FFFH
64K S-RAM

The label index area is shown in Fig

OH

FFH

FFFH

FFFFH

17FFFH

1FFFFH

}Index

—————— Area
RAM1

Data

Area
RAM2
RAM3
RAM4

256K S—-RAM

Fig 5-6 Memory Map of Label Index
The label index area is from OOOOOH to OOOFFH.
area is over 00100H.
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Memory map

of index area.

!
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RAM Data bus
address

(Hex) D, D, D, D, D, D D, D,
00 AY AC 13 4 A: A A: Ao
01 AIB A’l A‘3 AII Al! A ] A' An
02 A)) A 8 A:'I Alc
03 - - - - - - - -
04 A, A, A, A, A, A A, A,
05 All Al‘ A13 A’l Ai! A o A! AO
06 - - - - A, | A,| A,,| A,
017 - - - - - - - -
08 A, A, A, A, A, A A, A,
09 AIS A'l AIS Al’ A'l A [ A’ A‘
0A - - - - A,,| Al A, A
0B - - - - - - - -
oC A, A, A, A, A, A A, A,
OD AIS Al‘ A]) AI) All A [} A’ AB
OE - - - - Al A,| A, A,
OF - - - - - - - -
F8 A, A, A, A, A, A A, A,
Fo Au Au Au An An A 0 Ao A,
FA - - - - A, A,, A,, A,
FB - - - - - - - -
FC A, A, A, A, A, A A, A,
FD Al’ All A‘lﬂ Al’ A‘l A L] A. Al
FE - - - - A, A,, A, A,
FF - - - - - - - -
100 Voive data

Start address of
phrase "O".

Start address of
phrase "1".

(End address of
phrase "0")

Start address of
phrase "2".

(End address of
phrase "1")

Start address of
phrase "3"

(End address of
phrase "2")

Start address of
phrase "62".
(End address of
phrase "61")

End address of
phrase "62".
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5.2.8 DMA function.

When the RD and the WR terminal is set at the "L" level, the
address output and the data input/output terminal is Hi-impedance
state. So, the data of external RAM can be read/write directly.

RD \

wR — .\ /
D, -D, e e -4
A, -A,, s S
CE, -CE, - —

At the condition of CPUM="H" and PO-P3="L".
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5.3 The standby function
While the STBY input is at "H" level, the TC8830F is at the
standby state. The stand by is released when the STBY becomes at
“L* level. In standby state, the internal operation is stoped and
current consumption is lower. During the recording/reproducing
the STBY should not be changeover to standby state. 1f the STBY
is changed during the recording/reproducing, the operation is
uncertain. Internal state in standby state is shown below.
(1) Oscillation is stop.
(2) The pull-down register of PO—PB,EB,Wﬁ,and PHO-PH3 are
released.
(3) The ‘CE1-CE4 are at "H" level. therefore external RAM is in
stanby state.
(4) The DAO output is Hi-impedance state.
(5) The power of microphne amprifire and bandpass filter is
down, and the FI1OUT terminal is Hi-impedance state.

5.4 Initialize.

While the ACL input is at "L" level, the TC8830s internal state
is initialized. Initializing is released when the ACL becomes at
"H" level. Internal state is reset for 32 milli-seconds after
released. Any inputs should not be controled during this state.

The internal state in initializing is shown below.

(1) The value of address counter is set at "00100(Hex)".
(2) The mode is set in reproducing mode.

(3) The bit rate is set at 8kbps under CPU control.

(4) The OVER of the status register is set at "L" level.

(5) The data of index area of external RAM are clear.
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5.5 Precaution.
1) Under manual control and CPU control.

*During the recording/reproducing operation, the input of the
CPUM and 256k must not be changed.

(2) Under manual control.

*The PHO,PH1,PH2,PH3 and the P3(rec) may be cahanged during the
recording/reproducing operation. Because these inputs are read
only at the PO(start) input.

*During the recording/reproducing operation,the PO(start) input
is not accepted.

*After the exceed of RAM capacity,the PO(start) input is not
accepted. If the new sound shall be recorded, the state shall
be initialized by ACL input.

(3) Under CPU control.

*During the recording/reproducing operation, any command except

stop command must not be given. If the any command except stop

is given, the operation is uncertain.
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6 Description of Terminals.

6.1 Description of terminals.

Input/ [Pull up/
Name |No| outout |{Pull down Function

CPU|Man|CPU |Man

Under CPU control,this is the
bi-directional data bus for the
PO 54|1/0|1IN - |Pull{command or the data btween CPU
down|and TC8830F.

Under manual control,this input
for start recording/reproducing.

Under CPU control,same as the PO
P1 53|I/0|IN — |Pull| Under manual control,This input
down|is for stop recording/reproducing

Under CPU control,same as the PO
Under manual control,This input

is for the auto-phrase function.
When this terminal is "H" level,

P2 52|1/0|IN - |Pull|the phrase number is increased by
down|the Pl(stop) input.Initial phrase
code is loaded at rising of this

terminal.While P2 is at "H" level
internal phrase code have nothing
to do with PHO-PH3.

Under CPU control,same as the PO
Under manual control,this input
P3 51|I/0|IN - |Pull|is for changeover of recording/
down |reproducing.

"H"--Recording, "L"--Reproducing

Under CPU control,this input is
used to read out the status, the
RD 46[(1/0|1IN —~ |Pull|address or the external RAM ‘data.
down| Under manual control,the input
for setting the bit rate.

Under CPU control,this input is
. uset to write the command or the
WR 45/1/0]1IN - |Pull|data.
down| Under manual control,the input
for setting the bit rate.

EOS This -terminal is for the moniter
55 ouT - the operation.During the recoding
End of - or reproducing oper tion,this
Speech output is at "L" level.
[Note]I/O:Input and output, IN:Input,OUT:Output 3

Pull down:Built-in pull down register.
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Input/ |Pull up/
Name |[No| outout|Pull down Functional descripton
This terminal is used to set the
CPUM |57]| Input None control type.
"H"-CPU control type.
"L"-Manual control type.
PHO |50 This input is used to set the
PH1 |49 phrase code.Maximum phrase is 16.
PH2 |48| Input |Built-in PHO-LSB, PH3-MSB
PH3 |47 pull down| Under CPU control,these input
have nothing to do with operation
This input is for the selection
256K |42| Input None of the type of external RAM.
"H"-256kbit type, "L"-64kbit type
AO 33 Thses are the output for the
Al 32 address lines to external RAM.
A2 31 The AO0-A12 are used for the 64k
A3 30 bit RAM.
A4 29 The value of A15-A19 can be read
AS 28 out from AO-A4 at the timming of
A6 26 ALE. _ .
A7 25| Output - When both of the RD and WR is at
A8 24 "L" level under CPU control, AO-
A9 23 Al4 are high impeadance.
A10 |22
Al1 |21
Al12 |19
Al13 |18
A14 |17
DO 16 The data input and output lines
D1 15 for external RAM. .
D2 14 When both of the RD and WR is at
D3 13| Input None "L" level under CPU control,A0-
D4 10| and Al14 are high impeadance.
D5 8| output
D6 6
D7 4
CE1 35 The chip enable output for RAM.
CE2 |36| Output - Acording to the number of RAM,It
CE3 |37 should be used from CE1 to CE4.
CE4 38 When both of the RD and WR is at
"L" level under CPU control,A0-
Al4 are high impeadance.
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Input/ |Pull up/
Name |No| outout|{Pull down Functional descripton

CE 34} Output - The chip enable output at the
extention of RAM(over 4pcs.)

The output for the read or the
writting of RAM. When both of the
RD and WR is at"L" level under
CPU control,the A0O-Al14 are high

impeadance.
R/W |43]| Output - This input is for the selection
of the type of external RAM.

The output for the extention of

ALE |44 | Output - RAM.The address value of A15-A19

can be read out from A0O-A4 at the
rising of ALE.

STBY |39| Input None The input for standby function.
Input and output pins of oscil-
XIN |40| Input None lator circuit.
512KHz ceramic resonater and
XOUT (41| Output capacitors must be connected.

ACL |56| Input Pull-up Reset inbput pin.

Input pin of built-in MIC.AMP.
MICIN|59| Input None Mic. must be connected to this
pin through capacitor.

Output pin of built-in MIC.AMP.

MICOUT|{64| Output - the center of output level is
Vref.
Cl1 |60| Output - Capacitor for coupling of built-
in MIC.AMP.must be connected to
C2 |63| Input None these pins.

Voice input pin of analysis cir-
ADI |65| Input None cuit.The center of input signai
level Vref.
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Input/ |Pull up/
Name |[No| outout|Pull down Functional descripton
DAO |66| Output - Synyhesized voice output pin.
structure is voltage to type.
FILIN|67| Input None Input pin of built-in built-in
band pass filter for voice output
FILOUT| 1| OUTPUT - Output pin of built-in
band pass filter for voice output
For connecting capacitors which
Vref |{58] Output - stabilize the reference voltage
for the built-in OP-AMPs or SCF
circuits.

TEST |44| Input |Pull-down| For test only.must be open.

VDD |27} Power - Power supply.+5V(TYP.)
61| supply
Vssl |20| Power - Power supply pin.to be connected
supply to GND.Vssl is for digital
Vss2 |62 circuit and Vss2 is for analog.
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&.2 Analog functions

TC8830F has microphone amplifier and band pass filter for voice
output filter on chip.

So, voice recording and reproducing system is easily available
by connecting microphone and audio power amplifier.

(1)MIC.AMP.
ap1 |83
MICOUT-EZ:l
c2 63
VSS|62 Be careful for wiring.
3 0.1uF The signal from MIC is so
VDD {61 small the noise from
TC8830F 60 surrogndlngs tends to
Cc1 have influence.
mMiciNn22 H - MIC
58 1uF
Vref-——fj_
cpumisz T O-1uF
ACL }56
EOS |55 Fig.6-2 An exampul of the
connection of MIC to the
chip

There are two MIC.AMP.s.

(1)between MICIN and C1 gain is about 26 dB
{2)between C2 and MICOUT gain is about 20 dB

So, There are three ways(1),(2) and (1)+(2). One is selected by
the type of MIC.C1 or MICOUT pin must be connected to ADI pin at
the case of (1) or (2) and (1)+(2) respectivsly. Frequency chara-
cteristics of MIC.AMP.

va
(aB)

60

40

20

0
102 103 104 (Hz)
hi t . . . . .
C? égdcagfac eristic is between MICIN and MICOUT with coupling
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(2) Filter
1 18x0 +) oour
FILOUT M TA7368P ¢
100u4F 40~160
TC8830 66 lokﬂ,‘, 1 T+
DAO 9
3
S 5116
315 2700
67 +
FILIN 1004F
= 0Q014F
;[ r wr

An example of the audio Amp. circuit and connection

ve
(ap) © paiin
—
A \
/ \
—10 A
\
\
—20
\
\
=30
\
100 1K 10K (Hz)

Frequency (Hez)
Frequency characteristics of band pass filter

o This characteristics is between FILIN and FILOUT.
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ouT
MICAMP
52.08 MQ
AAA,
A 330pF 3.30pF

| ! —
1050pF 5208MQ
52.08 M()
O—— - ‘J\M__: —{]
| mw—r \\\\\‘~ + PIL

FIL 1Q50pF
IN ° + J'/

5208MQ
M\

L

368PF

|
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ouT
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6.3 Connection of RAM.
(1)In case of 256kbit RAM.
[¥§]
(4%
(W]
™
AO~A14
by 1T ¥ il —
00~ 1 T 11 i il
EU ST V S T U T o4
AO~A14 DO~D7 R/M CE AO~A14 DO~D7 R/M CE AO~A14 DO~D7 R CF AO~A14 DO~D7 R/W CE
256kbit RAM 256kbit RAM 256kbit RAM 256kbit RAM
(TC55257P) (TC55257P) (TC55257P) (1€55257P)
(3 0f [ o
| T I ]
m
(2)In case of 64kbit RAM.
(%3]
[
B3
[sZ)
A0~A12
RN T 1 il 1
DO~D7 11 {1 I 1
T30 T30 T I Tl
AO~A12 DO~D7 R/M CE AO~A12 DO~D7 R/M CE AO~A12 DO~D7 R/M CE AO~A12 DO~D7 R/ CE
64kbit RAM 64kbit RAM 64kbit RAM 64kbit RAM
(T1C5564P) (TC5564P) (1C5564P) (1C5564P)
0F CE2 Of CE2 0 CR2 0F CF2
i l | 1 { | | VDD
m oL | l !
[Note]l If the number of RAMs is 1 pieces, the CE1 should be

connected to CE of RAM.
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7.Pin Connections.
FLAT PACKAGE 67 PIN
54 53 525150 4948 4746 45 444342 41403938 3736 3534 33
| sommm— ]
] %6
] 57 R/
| — ] 3 e
| eememm— ] 30 /™
160 20—/
/6l TOP VIEW 28 I
/162 14l s |
cCc———163 26—
64 2R
/65 24 T/
| semmmm—— Y P 3 esm— |
67 xX =
\\ "
1 2345 67 88910 213 5161718192)21
1 FILOUT 18 A13 35 E1 52 P2
2 19 Al2 36 | CE2 53 Pl
3 TEST 20 vss1 37 | CE3 54 FO
4 D7 21 A1l 28 | CEs4 55 EOS
5 22 Al0 39 | STBY 56 ACL
6 D6 23 A9 40 | XIN 57 CPUM
7 24 A8 41 | XOUT 58 Vref
8 D5 25 A7 42 | 256K 59 MICIN
9 26 A6 43 | R/W 60 c1
10 Da 27 VDD 44 | ALE 61 VDD
11 28 A5 45 | WR 62 vssz2
12 29 A4 46 | RD 63 c2
13 D3 30 A3 47 | PH3 64 MICOUT
14 D2 31 A2 48 | PH2 65 ADI
15 D1 32 Al 49 | PH1 66 DAO
16 Do 33 A0 50 | PHO 67 FILIN
17 | a4 3¢ | CE 51 | P3 N
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8.0utline Drawings.

67 PIN FLAT PACKAGE (67 —4—BS)

B4 . mm
, ,08 PITCH 030
11 :
S
H
n
(2]
el
F l
54 53 5251 50 4948 47464544 43 42 4140 3938 37 363534 33
155 TOP VIEW
] % - ) A
T 5 l "_] %2 T
c—rT] s | ! 31 P
] 5 I 30 —_
e w0 MARKING 2 | al 3| 2
-===te F 28 # #l #
o v v AREA 2 Er— ol 3l 2
) | | o = — M
164 ] 25 1 =
e | « =
T es T - P o |
e 22— &
H
>\1,2 3456 78 91011 1213 14 1516 171819 20 21 o
5
D ]
2.0+01
200+01
205+03
MARK
a7 135403
‘ EP—JL
- T A
o 1 I E
H 214 +04 ol ¥
- ' S 3
d S|
(241 +05)
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9.Electrical Characteristics

9.1 Absolute Maximum Rating

SYMBOL ITEM RATING UNIT
VDD Supply Voltage -0.3 6.0 \

~ VIN Input Voltage -0.3 VDD+0.3 v
vouT Output Voltage -0.3 VDD+0.3 \Y
Topr Operating Temperature -10 55
Tstg Storage Temeprature -55 125
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9.2 DC Characteristics (VDD=5V 10%,Ta=25 ,Vss1=Vss2-0V)

APPLIED
SYMBOL 1TFM TERMINAL CONDITION MIN. |TYP. [MAX.]| UNIT
FOPR Operating Frequency VvDD-4.5 5.5V | 400] 512 600| KHz
VOPrR Operating Supply F-400 600KHz | 4.5| 5.0f 5.5 V
Voltage
1001 Supply Current (1) Vss1 No load, = 3.0 mA
(Logic) No signal
1DD2 Supply Current(2) Vss2 No lode, - - - mA
(Analog No signal
DDy Supply Current(3) (STBY Mode) No lode, - - 3.0 UA
No signal
TSTA Oscillator starting vhD=4.5 5.5V - - 0.5| sec
time
VIH High level input CPUM-VDD 3.4} - - \Y
voltage o
PO P3,RD,WR
VIL Low level input CPUM=VDD - N 0.06{ V
voltage
VOH High level output P0-P3,D0~D7, No lode 4.2 - - \
voltage ALE EOS,R/W,
VoL Low level output CEI~CEA No lode - - 0.3] V
voltage
ALE,FOS A0
10H High level output A]4,_l)_(_)*£.l’0 VOIii-2.4V 0.4 - mA
current ~P3,CE,CE1~ TEST=256K -VDD
CE4,R/W
ALE.E0S,AQ0 ~
101, Low level output A14,D0~D7,PO0 | VOL-0.4V 0.4f - - mA
current ~P3,CE,CE1~ | TEST-VDD
CE4,R/W
111 High level input P0~|'3_.l‘l£)~ V1H-VDD 10 50} 150 UA
current (1) PH3,RD WK CPUM VSS
1112 High level input Pl)*'l‘if'ﬂo ViH vDh -1.0 1.0 UA
current (2) PH3,RD, WK CPUM VDD
11H3 High level input TEST VIH=VDD 5.0] 100 500{ UA
current (3)
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APPLIED
SYMBOL ITEM TERMINAL CONDITION MIN. |TYP. |MAX.| UNIT
IIHS High level input 256K, STBY, VIH=VDD -1.0| - 1.0 UA
current (4) CPUM
IIHS High level input A0~A14,D0~D7, | VIH=CPUM=VDD |-1.0| - 1.0 UA
current (5) CE,CE1~CE4 RD=WR=VSS
PO P3,PHO~PH3
IIL1 Low level input RD,WR, TEST, VIL=VSS -1.0] - 1.0 UA
current (1) 256K, STBY,
CPUM
IIL2 Low level input ACL VIL=VSS 100} 500}1000 UA
current (2)
IIL3 Low level input DO~D7 VIL=VSS 10 50| 150 UA
current (3) :
Low level input AO~A14,D0~D7,| CPUM=VDD
IIL4 current (4) CE,CE1~CE4, VIL=RD=WR=VSS|-1.0| - 1.0 UA
R/W
VOUT1 Output voltage VREF - 2.8| - v

Note:MIN.and MAX.values are defined by their absolute values.
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9.3 AC Characteristics (VDD=5V,Ta=25C, fCLK=512KHz,CL=50pF)

9.3.1 For data read

SYMBOL ITEM MIN. |TYP. |MAX.| UNIT
tRD Read Disable Time 135 - - us
(ADRD Command)
tACC Read Access Tinme 10| - 3 us
t0D Output Disable Time - - 3 us
trp

PO~P3 VALID
(out)

tacc top

9.4.2 For data write

SYMBOL ITEM MIN. |TYP. |MAX.| UNIT
tWD Write Disable Time 135| - - us
tDS Data Set—up Time 2 - - us
tDH Data Hold Time 2 - - ua
tWRP WR Pulse Width 4 - - ua

twp
wR jl‘ﬁ XL.
tps
po~Ps X vaurn| X
{18)
twRp
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9.3.3 EOS Signal (CPU control)
(STAET) Include in Label command

Lt
= R \ 4
Eos \ \ j‘
—If
tEDL tEp2
EOS Signal (MANUAL control)
o M ]
Pl 5t I“ h\
—
EOS ! ;l j
tros ’ trpt
& v ¥ LI
tch
SYMBOL ITEM MIN. |TYP. |MAX.| UNIT
tED1 EOS Delay Time - - 200 us
tED2 EOS Delay Time - - 200 us
tED3 EOS Delay Time - - 64 ms
tED4 EOS Delay Time - - 64 ns
tCD CE Delay Time - - 64 us
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9.3.4 START SIGNAL
p3 = /s
(Rec) ﬁ"l L
PO ' Im
(START) "
tsT
SYNBOL ITEM MIN. |TYP. {[MAX.| UNIT
tST START Abaiable time 64 - - ms
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9.4 ANALOG CHARACTERISTICS

(1) MIC.AMP. (Unless otherwise VSS1=VSS2=0V,VDD=5,Ta=25C, fin=1KHz)

Applied
SYNBOL ITEM Terminal CONDITION MIN. |TYP. |MAX.| UNIT
VIN1 MICIN MICAMP(1)+(2) - - 80
| { Range of input voltage nVp-p
VIN2 C2 MICAMP(2) 160
VG1 MICIN VIN=6mVp-p - 26 -
-C1
Voltage gain FIN=100Hz dB
VG2 c2 10KHz - 20 -
-MICOUT
MICIN VIN=6mVp-p
THD Total harmonic distortion ~MICOUT| FIN=100KHz - 2 - %
10KHz
RIN1 MICIN - 30 -
INPUT registance k
RIN2 Cc2 - 30 -

f2)Band pass filter(Notes are same as above)

Applid
SYNBOL ITEM Terminal CONDITION MIN. |TYP. |MAX.| UNIT
VIN Input Voltage Range FILIN - - - 4.0 Vp-p
FILIN VIN=1.0Vp-p
VG Voltage Gain -FILOUT| FIN=100Hz - [ - dB
10khz
FILIN VIN=1.0Vp-p
THD Total Harmonic Distortion -FILPUT| FIN=100Hz - 4 - %
10khz
ROUT Output Registance FILPUT - - 5 - k

(3)Audio In(Notes are same as above)

Applied
SYNBOL ITEM Terminal CONDITION MIN. |[TYP. |MAX.| UNIT
VIN Input Voltage Range ADI - - - 3.8 Vp-p
RIN Input Registance ADI - - 100 - M
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TC8830F

Y
c
L
POWER ‘f
+sv ~o—p "
+
aNDO T
014F 1004F o
55
56
2 crum Al
MIC  yur alaF 58 31
- + S—H—gg Vref A2 [
I—————a MICIN A3 IS
e1] o1 At Ios
< o3 VDD TC8830 A5 [
= vss2 vDD b
a1ur _“% c2 A6 os
E MICOUT A7 24
15k0 ADI A8 [y
& DAO gAg P
AAA L2
FILIN D D ppppi111ghe
0014 N\FILOUT 7 6 5 4 32104321401
18k0 1]2[3[4]s [6 [ 7[8 [ohof 1=l ha]5heh7papoko]2)
AvAvAv
TA7368P |
1a] 4l 7
1|2iz|4is]|6|7|8l9 -+ 004F
2700 = Asp
ok
O0uF (8q)
1004F 7
T; wmogavss43|2i1 ‘
%% AAAAAAAA AA
3%% 01234567 11
TC55257 24
}}%%% — A _A AR V
00 C101AA1.-D
45678 EQ0E]1 983WD
15)i6 nergzo zlz:j” n be'izal
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