TOSHIBAINTEGRATED CIRCUIT
TECHNICAL DATA

The T6658A is a single chip voice recognition L3I 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 MNumber 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 0.16%v0.96 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.

o 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 uA MAX. (Vpp=5 V, Ta=25°C)

° 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

aree TOSHIBA CORPORATIORN
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Example of System Configuration
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MICIN
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GTIAI2(2)

T6658A BLOCK DIAGRAM
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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.: & bits

Manual mode: & x4 key matrix
Command input

CPU mode : 4 bit - data bus

Registration RAM 4KXbit « RAM up to &4 pieces or 16Kbit - RAM

1 piece

Clock frequency 400 KHz*10%

1AL TOSHIBA CORPORATIO
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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"

—
Recog-
nition
Mode

v REGST="L"
STBY="L"

Regis-
tration
Mode

REGST="H"
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 to 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.

2~6
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(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 (n] BLK] 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 BLK;, BLK,.

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

TOSHIBA CORPORATIO!
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(2)

(3)

(4)

ENT Command
o Code
o Sequence

o Operation

CAN Command
o Code
o Sequence

o Operation

1101 (Binary)

([n)- BLK]) [x] m= Word No. (1 - 10)

This command specifies Word No. of an area in which
words are registerd. This command is given to the
T6658A 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] - BLKp and WD] - WD4.
If necessary, BLK command should be executed before

this command.

1110 (Binary)

([)-BX]) [@]-[CA] = = 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

o

1111 (Binary)

Operation This command cancels the registration of all words.

2
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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 t; execute this command
first in order to reduce response time and improve

recognition accuracy.

(5) List of registration command (CPU mode)

Command Code Operation
name (K4 K3 Ko K3
NOP 0 0 0 0 gieggszzii?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 o
- 1 0 1 1 | Inhibited
BLK 1 1 0 0 | Block No. designation
ENT 1 1 0 1} 1 word registration
CAN 1 1 1 0| 1 word cancel
ALLCAN 1 1 1 1 | All words cancel

Note) 1If at least 1 bit of K3 - K4 is "1" level, the T6658A operates as
command input. Therefore, NOP command (All '0") are given

previously. (Under CPU mode)

AT TOSHIBA CORPORATIORN
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(6) Status output under registration mode

(1) BLK;, BLK,

BLE;dgLKl Meaning
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.

then an error occurred,

(2) WDy - Code Meaning
WD4 WD4 WD3 WD2 WDl
0O 0 0 O Unused
0O 0 0 1 be registered to word 1
0 0 1 o be registered to word 2
0O 0 1 1 be registered to word 3
0 1 o0 o0 be registered to word 4
0 1 0 1 be registered to word 5
o 1 1 o0 be registered to word 6
0 1 1 1 be registered to word 7
1 0 0 o be registered to word 8
1 0 0 1 be registered to word 9
. 1 0 1 0 be registered to word 10
1 0 1 1 Unused (never be output)
1 1 0 o Unused (never be output)
1 1 0 1 Unused (never be output)
1 1 1 O Input voice is under 0.16 s.
1 1 1 1 Input voice is over 0.96 s.

STlALR2e:

20
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(7) Precautions for registration operation

(Common to Manual and CPU Mode)

o 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

b by giving proper figures.

Example: -D -‘,ENT Registered in Word 6.

2-11
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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 BLKj - BLK2, WD3 - WD4.

Thzrefore, 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) BLKj,BLK

(2) wWp1 - WLy

Code M .
BLKy BLKj eaning
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 Measni
WD4; WD3 WD2 WD sning
0O 0 o0 o Unused
0O 0 o 1 be recognized as word 1
0O 0 1 © be recognized as word 2
0 o 1 1 be recognized as word 3
0O 1 0 0o be recognized as word 4
01 o0 1 be recognized as word 5
0O 1 1 o be recognized as word 6
0 1 1 1 be recognized as word 7
1 0 0 o0 be recognized as word 8
1 0 o0 1 be recognized as word 9
l 0 1 o be recognized as word 10
l1 0 1 1 Unused (never be output)
l 1 0 o0 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.

STIAI2(
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5-3. Examples of control in CPU mode

(1)

Repeat Required Number of Words.

Registration mode

Start

NOP OQutput

Output REGST="'H"

Command Output

L =ttt
No EOR="H"?

Yes.

BLK, WD Reading

|

Output REGST="L"

End

Repeat

Required
Number of !
Qutputs @

Waiting
Voice

Input

Waiting
Registration
Processing

Start

BSY="1"?

Yes.

Command Code Output

One Word Registration Flow

R=1i3

No.

Yes.

NOP Output

End

Command Output Flow

—
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(2) Recognition mode

‘ Start )

Output REGST='"'L"

Vilaiting Voice Input

Waiting Recognition Procescsing

*
BLK, WD Reading

( End >

Note) If reading of BLKy - BLKy and WD; - 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.

TOSHIBA CORPORAT
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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

IBLK [_T_! ENT Registration in

Block 1, Word 1

Order of
"Voice" Block No. or Word No.
TENT| i Registration in can be designated
Block 1, Word 2 | freely and be used
" ”
VE?ce repeatedly, if necessary.

[2] TBLk] [1] "ENT, Registration in
Block 2, Word 1

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

Output of recognition result

2

A=15
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STIALR2:

(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, BLKj, WDl&aWDz) 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 KlﬂaK4). In the manual mode, therefore, RD must

be always kept at "H" level.

o 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.

o The T6658A is 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

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

input commands. 1In this state, recognition outputs are all "0".

o If REGST="L" when STBY becomes "L", the T6658A performs the internal
initialization and "0" is output for the recognition outputs (BLKj,
BLK2, WD1'$WD2). 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.

R~le
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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 operationm.

=17
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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.

1z Ri TEESBA
+
MICIN DYNAMIC RANGE
MIC
OPEN — LINEIN DR= (1 +L2[1;g]—)x. 3.5 [mvrr
”r 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.

T66584A

VR p——eeee

10k 4

MICIN
MIC

OPEN —{ LINEIN

,L— LINE

TOSH-IBA CORPORAT
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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.

12 + Ri T6658A
LINEIN / ' LINZIN DYNAMIC RANGE
OPEN —| MICIN DR=(1 + —RL Lk [kQ]
VE 65
DD
t_ Ri=0 ~ 100 [k]
LINE

Note: Input level adjustment

To adjust levels at the MICIN and LINEIN terminals, it is

a good method to observe output signal level from the

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

in an ordinary loudness of voice. While observing signal at

the MICOUT terminal by means of an oscilloscope, etc.,

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

)x 550 [mvrms ]

=19
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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 switch.

The chattering time must be less T6cssa
than 20mS. Se
83
S2
Sy
s 1o | I Kq
Ni=izli=h=
prapoa .
4B
/rg‘ VJQ/ /( K2
CIir W T E]

QLArapcar-amn b

A L

The T6658A ahs an on-chip RC oscillator circuit as a clock gene-

6-4 Clock generator

rator in addition to the ceramic oscillator circuit, and this circuit
can be operated with a 32.768 koz clock as the syncnronizing signal

from the outside. (llask option)

T66584 T66584A
XN Xout X1y Xout
N

l——ll’_ﬂ{csuoc(wc KHz )

160p 100 > Opez
I I Ry

(X'TAL OSCILLATION)
(1) CERAMIZ OSCILLATICN (2) RC OSCIILATION (MASR OFTION)

Ty TOSHIBA CORPORAT
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6~-5 External RAM connection

(1) Under using 1024 word by 4 bit RAM

Ap~Ag

x
Dg~Dgz

Té6£358aA

8BIT —Jy

RaM1 R:M2

AQ~ Ay L/70)~L/0, Ag~ag 1/01~L0,
TC5514 TCS5514
R’W TC= R/W Tz

-

13

)
L1
+

{/

e

{

g) t;])l(':
] %

* D&e~D7 are not used, Leave open,
* RAM1~-RAM4 are used for the registrations of blockl~block4
Correspondently, The RaMlalways must be concected,

(2) Under using 2048 word by 8 bit RAM

Open

R

~

R-Z)

.

2
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6-6 Precaution for use of dry battery

When four dry batteries are used as the power supply of

the T66584A, volE;ge 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.

Di

Vopp

T6658A
GND

i

)

Di : 181588, etc.

2 =22

T

The terminal to be set at
"H" level must always be
connected to the power that

has passed through a diode.
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7.

7-4

7-6

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.

Ky - 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

WDl - WDA are output independently of the registration/recognition mode.

Sy - S; (Digital Output)

The key scan signal output at the manual mode.

2 =24
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7-9

7-10

7-11

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 "B" 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] - WD4, BLKj, BLKy (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 BLK2 after end of the recognition/registration process.

RD (Digital Imput)

The K3} - K4 I/0 selection terminal. When this terminal is placed at
"L" level, the same contents as those of WD) - WD4 are output to Kj - Kg4.
Further, when this terminal is at "H" level, K] - K4 are changed to the

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

2!

rayal

TOSHIBA CORPORATION




TOSHIBAINTEGRATED CIRCUIT
TECHNICAL DATA

7-12 Ay - Ag (Digital Outputs)

The address bus to be connected to an external RAM for registration.
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.)

7-13 Dg - D7 (Digital 1/0)

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

7-14 CE] - CE; (Digital Outputs)

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

7-15 WR (Digital Output)

The WRITE signal for external RAM.

7-16 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.

7-17 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 externmally. ACL pulse width is 30 ms
TYP. (Cpcp=1 wF).

Trany TOSHIBA CORPORATI
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TECHNICAL DATA

7-18

7-19

7-20

7-21

7-22

7-23

?

tAL2

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, CAP}, CAPj

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

each of these terminals and GND.

Xins 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.)

TS, TSz, TIO, TIOZ
The test terminals. Connect TS3 and TSy to GND and leave TIOj and

TIO, open.

Vpp, GND

The power supply terminals.

21
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TECHNICAL DATA

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
TRAI 1 Input For test
TRAO 2 Output For test
TACI 3 Input For test
| w0 | wo | Comamd e meomision |l dom in che
K2 39 1/0 " "
K3 38 1/0 " "
K& 37 1/0 " "
s1 44 Outpur | KoY scan ojeifnal (in the
s2 43 Output "
S3 42 OQutput "
S4 41 Output "
CPUM 56 Input Manual/CPU mode selection
REGST 46 Input g;iii%gi;fon/regisration mode z:itagowzoiz 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 ~ K&
AQ 20 Output | Address for registration RAM
Al 21 Output "
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TOSH!BA TECHNICAL DATA
Name Pin No. 1/0 Description Remark
A2 22 Output | Address for registration RAM
A3 24 Output "
A4 25 Output "
A5 26 Output n
A6 28 Output "
A7 29 Output "
A8 30 Output "
A9 31 Output "
DO 19 1/0 g:;a bus for registration i;;: ggwgnszttlme
D1 18 I/0 " "
D2 17 1/0 " "
D3 16 I/0 " "
D4 15 1/0 " "
D5 14 1/0 " "
D6 13 I/0 " "
D7 12 I/C " "
CEL 32 Output. g:;p enable for registration
CE2 33 Output "
CE3 34 Output "
CE4 35 Output "
R 36 Output :X;te strobe for registration
8BIT 55 Input 4-bit/8-bit RAM selection
STBY 60 Input Stand-by signal
ACL 57 1/0 Reset signal
. Vref 4 _ 32iiz§ecircuit reference
CSref 5 - "
ADCAP 6 - n
CAP1 59 - "
CAP2 58 - "
EEDI
=29
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TECHNICAL DATA
Name Pin No. I/0 Description Remark
XIN 9 Input Ceraylc vibrator connecting
terminal
XoUT 11 Output "
TS1 62 Input For test Pull down
TS2 63 Input 1" "
TIO1 7 1/0 "
TI102 8 1/0 "
VDD 27, 61 - Power terminal
GND 23 - Ground
2,30
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TECHNICAL DATA

T6658AF-BS

Package outline

8.

Unit in mm
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TOSHIBA

TECHNICAL DATA

AR

G. Electrical Characteristics

9-1 Absolute Maximum Ratings

PARAMETER SYMBOL RATING UNIT
Supply Voltage Vop -0.3+6.0
Input Voltage Vin -0.3+Vpp+0.3
Output Voltage Vout -0.3+Vpp+0.3 v
Storage Temperature Tstg =55 +125 °C
9-2 Recommended Operating Conditions
PARAMETER SYMBOL RATING UNIT
Supply Voltage Vop 4.545.5 \
Input Voltage VIn 0~ Vpp \'
Output Voltage VouT 0~ VDD v
Clock Frequency o ) fork o 360 A 440 KHz
Operating Temperature Topr ~10 A +70 °C
9-3 DC Characteristics (Vpp=+5.0V:10%, Ta=25°C)
PARAMETER SYMBOL CONDITION STANDBY VALUE UNIT
‘ MIN | TYP | MAX
Input Low Voltage ViL - - 0.8 '
. _ CPUM, 8 BIT Ve 0.8 - _
nput High Voltage ACL, XIN Vig DD v
Except above 2.2 - -
Input Low Current Itp {Vin=0v - - -5 —u-A- ]
1
x;;lez.;srzmcsr Vig=Vpp, CPUMevy | - 100 | 250
Input High Current [f-——--—— Iy | ——- =
DO~D7 Vo - 50 | 125] ua
Except above - - 5
Output Low Current Sl'\: SQ —-— IgL Your=0.-8V — 16 — LA
Except above VouTr=0.4V 0.44 - - mA
_ S1%V sS4 VouT=Vpp-2.0V -  |-0.36| -
Output High Currenﬂzx-ce';t abo;é Ioy Vour=Vpp=0.4V —0.22 _ _ mA
Supply Current (1) o .IDD In case of voice - 4.5 9.0 | ma |
Supply Current (2) IsTBY |STBY=Viy - - 3] uaA
<=3
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TECHNICAL DATA

TOSHIES

6-3 AC Characteristics

(Vpp=5.0V:£10%, Ta=25°C, fCLK=400KHz)

(1) Registration mode (CPUM=Vyy)
STANDARD VALUE
ITEM SYMBOL CONDITION UNIT
MIN TYP MAX
REGST + BSY Delay Time tEN - - 1.1 ms
Command -+ BSY Delay Time tcB - - 300 ks
Command Hold Time tcH 0 - - us
Voice » EOR Delay Time tED - - 1 ms
Data Set up Time (to EOR) tos 40 - - us
REGST Hold Time (from EOR) tRH 0 - - us
Command bit Skew time * tsK - - 40 us
L ]
REGST A |
‘ TRE
K1~&, . i !
(IN® i } .
tENI TCB | tcy
BSY 1 / \ / -
EOR ! i} )
TED e | - tos
BLK_L,Z X v, ID
i , {
w A A
ANY COMUAND, mENT" COMMAND VCICE INPIT
DATA
l . IN VALID
VR i Note: The tgg means an allowance
1 * ' of skew of a rising edge
. . ]
Ky i F about K1VvK4 to give com-
Rx L. T j mands correctly.
~ !
/ R i There is no limit about a
N Y Tio }r————— falling.

3:
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TECHNICAL DATA

TOSHIBA

(2) Recognition mode (CPUM=VIg)

ITEM SYMBOL| CONDITION STANDARD VALUE UNIT
MIN TYP MAX
REGST Set up Time (to voice input) trs 480 - - usﬁ
Voice = EOR Delay Time tED - - 0.7 ms
Data Set up Time tos 40 - - us
REGST Hold Time CRH 0 - - us
RIGST l j{
H.'F.S SRE
BSY
'S
EOX \ » ]
tz
2D % X0S
BLK;, Lty
wnliwzn‘ J VAlID
VGICS INFUT
(3) K, ~ K. Read cycle
TE SYMBOL CONDITION STANDARD VALUE UNIT
TTEM MIN | TYP | MAX |
RD Pulse Width trp 1000 - - ns
Output Delay Time tRO - - 500 ns
Output Disable Time top - - 500 ns
RP
33 \
“RI *cT
2".; *F.4 i J Y
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TECHNICAL DATA

(4) Memory read/write cycle
ITEM SYMBOL CONDITION | STANDARD VALUE UNIT
} ' ' MIN TYP | Max |

Address Seﬁhp Time tas 2.5 - - us
Address Hold Time tAH 10 - - us
CE Pulse Width tcp - 7.5 - LS
Data Setup Time tps 5.0 - - ‘ us
Data Hold Time tDH 0 - - i us
Write Pulse Setup Time tws - 2.5 - | wus
Write Pulse Width typ - 10 - s
Output Delay Time twDd - - 500 : ns
Output Disable Time toH - - 500 ; ns

MZMORY READ CYCLE

AgTae x
TS
CZ, ~C I, !
DQ"I};
()

MEMORY WRITE CYCLE

t

A Tag f

<

W=

AN
s ~ .
LR T !

’-v;:lﬁ

ip

~L =i-=C

S R
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TOSHIBA
' TECHNICAL DATA

6-4 Analog input terminal (Vpp=+5.0 V+1C%, Ta=25°C)

ITEM SYMBOL [ CONDITION STANDARD VALUE UNIT
MIN. | TYP.| MAX -
Allowable MICIN Withouft: . - - | 3.5
Input Vin generating a — _ mVrms
P LINEIN distortion 550
- 25 -
Input MIcln Rin | £=1 KHz KQ
Resistance LINEIN - 65 -

TOSHIBA assumes no responsibility for the use of any circuitry described.
No other circuit patent licenses implied.

The information contained herein is subject to change without notice.
All rights reserved.
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TECHNICAL DATA

TOSHIBA

T6658A ERRATA

- Page Error Correctness
2 | XIN XouT I 1N Xout |
3 O —4 csBa0O O 4 csBe00
20 100pF l ImoPF SSOPFI jisso;.\lr

X =37
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