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(1] General

The C2MOS voice synthesizing LSI systems T6721A, 76772 and

T6684 are the easy-to-control voice svnthesizing LOW POWER L35I systems

with

(1)

(2)

(3

(4)

(3)

(6)

the following features.

T6721A CZMOS Voice Synthesizing LSI

T6772 C2MOS Mask ROM dedicated for Voice Data (64K bit)
T66 84 c2MOS Mask ROM dedicated for Voice Data (128K bit)

The voce synthesizing system is of PARCOR type*. 8 kHz sampling

voice output,

C2MOS +5V single power supply with low power consumptionm.
(T6721A 2.5aW TYP, T6772 0,2mW TYP, T6684 0.3mW TYP.)

Easy connection to a microcomputer. 12 kinds of command write,
4 kinds of synthesizing system status read, voice data ROM data
read, and genration of BUSY signal and END OF SPEECH signal are
possible.

It is possible to make power down of the entire synthesizing system
and to output signals for power down of the externally mounted
audio circuit by means of commands from a microcomputer. The

latter only is also possible.

The manual use without a microcomputer connected is also possible.
In this case, the sequential speech for every pnhrase (HALT/START)
or ENDLESS LOOP speech is possible.

Syrchesizing conditions can be selected and speed of speech is
changeable. (bit rate: 2.4, 4.8 and 9.6 kbps; sound source:

2: number of filter stages: 8 or 10; speed of speech: 10 stages)
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7)

(8)

(9)

(10)

It is possible to store data other than voice data in the voice

data ROM and use them by CPU.

Max. capacity of voice data is 8M bit Max. at time of Mask ROM.

The ceramic oscillator used for oscillation provides scable speech.

The built-in voltage type DA converter (9 bits) improves accuracy

of voice output.

PARCOR is the voice analyzing and synthesizing method developed by
Nippon Telegraph and Telephone Public Corporation, and our voice
synthesizing LSIs have been developed under the guidance of Nippon
Telegraph and Telephone Public Corporation.
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(2]

(1)

Configuration of Voice Synthesizing System LS]

When a voice svnthesizing svstem is composed using the voice synthe-

sizing LS1 systems.

T6721A Voice Svnthesizing LSI

T6772, T6684 Dedicated Mask RCM

there are tow types of configuration. CPU control type by means of a

microcomputer and other CPU and manual centrol type using no CPU.

CPU concrol type
The basic configuration of the svstem of this type is the 3 chip con~
fisuration composed of CPU, T6721A and (a) dedicated mask ROM (s).
If ROM capacity is insufficient, multiple ROMs can be parallelly
connected. (Refer to P29.)

UDIo
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0 v &  ROM CONTROL SIGNAL
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TE721A
i
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4 Bit BOUS

DAO : DA Converter QOutput APD : Audio Power Down
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(2) Manual control type

RESET SW
LPF VDD
AUDIO AMP ‘I i

]
- - ! ‘
INTHESIZING CONDITION |
SBTTING BIN : . T6772 or , ————
(FIXED AT Vpp OR GND) ] TE654
1
A~ O~ M~START Dijp= { I
——
MANUAL START 3W

As T6721A LSI has a built-in voltage type DA converter, it is necessary

to externally provide LPF (low-pass filter) and AUDIO AMP as shown in
the above diagram,

(3) Block diagram of each LSI
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Synthesizing LSI T6721A Voice Dats Dedi-
cated Mask ROM

T6772, T6684

Dag=~D3




INTEGRATED CIRCUIT T6721A, T6772

TOSHIBA
TECHNICAL DATA T6684

{3] Specifications for Yoice Synthesizing Section

(1) Opevation unit
Type PARCCR tvpe
No. of operation bits 15 bizs

No. of digitai filter stages 8 and 10 states are selectable

Clock frequency 160 kHz
Sampling frequency 8 kHz
Loss effect in digital Available and non-available are
filter
selectable
Interpolating calculation Available
(2) Orthers
Sound source One of 2 voice sources is selectable.

Unvoice source : wnhite noise

Non-linear conversion Available for 48 bits/frame

Total speech time Svstematicallv, possible to expand the voice
ROM capacity up to 8 M bits. In the case of
2.4 kbps, the total speech time is aboutr 1

hour.

Repeat bit Available and non-available are selectable.

(3) Changeability of synthesizing conditions and speech length

Selection shown in the following table is possible for 6 synthesizing
conditions. This selection, however, is made at time of voice analysis
and selected conditions are set through the dedicated PINs when the

manual control mode is used or by the CPU when the CPU is used.
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Type of Loss Bit/ Frame R Number of
epeat )

sound source effect frame | length filter stages

Pitch None 48 20mS Available 10

Triangle | , ailable 96 10mS None 8

wave

Selection of magnifications shown in the following table is possible

for speech length assuning that length of original sound is x 1.0.

—ﬁ
CODE (HEX)Y 1 2 3 4 5 6 7 € 9 A
(*) x0.7 | x0.8 {x0.9 | x1.0 |x1.1| x1.2|x1.3|x1.46}xl.5|x1.55
(*): Magnification of speech length

This selection can be made by a command from CPU or through the decicated

PIN when the manual control system is used. Differing from the above

selection of svnthesizing conditions, however, this gelection is inde-~

pendent of the voice analysis.
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[4] Operation under CPLU Contro]

Any control concerning svnthesizing ~peration itself of the synthe~

sizing system is not required for CPU. Coutrols required for CPU are

(1) instruction for speech start and stop, (2) assignment of phrases

to be spoken, and (3) others.

Flows of control signals and data between CPU and the voice synthe-

sizing system may be classified into the follow 4 flows. Further, CPU

M PIN of T6721A must be connected to Vpp wnen the CPU control.

(1) General

D Write operation from CPU to voice svnthesizer svstem

H‘L_J';
w L

cPU N

BIT
WMAND
TA

¥ST

Dg~Dy

) 1

SYNTHESIZING
SYSTEM
TETZ1A
VOICE ROM

The synthesizing system is selected by CE and a 4 bit code on DoV

D3 is written by WR. This 4 bit code coresponds to 12 types of
commands which specify operation of the synthesizing system, and

to parameter data for incidental synthesizing conditions and speech

length or to the start address data specifying the phrases in the

voice ROM,.

Q@ Read operation from voice synthesizing system to CPU

The synthesizing system is selected by CE and a 4 bit data is read
on Dp~ D3 from the synthesizing system by RD. Content of this &
bit data is 4 types of internal status of the synthesizing syscem

or data in the voice ROM.
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CPU

x I
ey
B Ll SYNTHESIZING SYSTEM
- T6721A
4-BIT VOICE ROM
STATUS OR

@ EOS (END OF SPEECH) and BSY (BUSY) signals from voice synthesizing
system to CPU

B3 L
I
SYNTHBESIZING SYSTEM
TE721A
cry VOICE ROM
n 1
: N
VE , e
oRTD = SYNTHESIZING SYSTEM
=N T6721A
CPU o VOICE ROM
B3Y
[ "

EOS is the signal that is generated from the synthesizing svstem for

about 20ms when the speech ended to inform CPU of the end of speech.

BSY is generated for a period during which control by CPU is un-

desirable for the synthesizing system.

That {3, this is the period

of data transfer in T6721A during power on Auto Clear or im=-

mediately after WP and RD are accepted.
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(2)

However, no output is provided as long as CE is at "H" as output
is resulted from AND with CE in T6721A. (Refer to Page 23 )

EOS has no relation with CE.

Generation of code data showing end of selected pharase from voice
ROM to T6721A.

The svnthesizing systiem stops speech by this END code (END D)
and generates the above-mentioned E0S. Vhen the svnthesizing
system is forced to stop speech bv STOP command or power down com-

mand, EOS is not generated.

END Q) code is added at time of vuice analysis and ROM data prepa-

ration.

Types of commands and operation of the svnthesizing system

g2 SPDN (SYSTEM POWER DOWN)

O

Stops oscillation of T6721A and reduces pcwer to the entire synthe-
sizing svstem,

Places AUTIO POWER DOWN OUTPUT APD at "H" level.

Places ACL at "L" level and fixes the synthesizing system at the
reset status. (Synthesizing conditions and speech length are also

cleared, accordingly and reset is required when power is ON.)

(22 SAGN (SYSTEM ASGIN)

Releases SYSTE!{ POWER DOWN status.

After the release, there is the power on transient status for about
average 30ms. BSY is generated during this trqnsient status.

APD is kept at "H" level. Therefore, prior to starting speech,

it is necessary to make AAGN shown below.

It is necessary to take a time of more than 30ms before SAGN is
made after SPDN.
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q;z APDN (AUDIO POWER DOWN)

o Places AUDIO POWER DOWN OUTPUT APD at "H" level.

AAGN (AUDIO ASGIN)
o Places APD at "L" level.
* APDN and AAGli are available during speech, so suited to the speaker

ON/OFF key (SWw) by use of the touch key provided to CPU,.

(Ez SPLD (SPEED LOAD)

o Speed of speech (slow, fast) is set by this command and 1 nibble

(4 bits) data that successivelv writes.

@ CNDT(D(CONDITION Q)

Type of sound source and availability of loss effect calcula-

tion are set by this command and succeeding 1 nibble data.

@ opT @ (CONDITION Q)
o Similar to CNDT (), this command sets bit/frame, frame length,

availability of repeat and number of filter states.
* Parameters that are set in(®, ® and@ , above, are kept till

they are reset or cleared by SPDN.

® ADLD (ADDRESS LOAD)
o The start address of the voice data ROM corresponding to the phrase
to be spoken or to the data in the voice data ROM to be read is set

by this command and succeeding 5 nibbles (20 bits) data.

@ _RRDM (ROM READ MODE)

o This is a command for setting a mode to read data in the voice data

ROM, Under the normal mode other than this mode, the status is read
by RD.

o This mode is released when another command is written.
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© The low order 4 bits of 8 bits of ROM data coresponding to the ROM
address that have been get by ADLD 1in ® are taken into T6721A by this
command. These 4 bits are output to the bus lines Dy~ D3 by next KD
and at zhe same time, the high order 4 bits are taken into T6721A.
Address is advanced in order by the succeeding read and data is
read every 4 bits,

o This function makes it possible to take other data than voice
analysis data into the voice data ROM and use it (particularly ef-

fective for phrase start address iabelling that is described later).

gg STRT (START)

o This command starts the speech.

o Releases the status ""ROM DATA ERROR".

gh STOP (STOP)

o This command forces the speech to stop and resets the synthesizing
system.
o Synthesizing conditions, speech length and APD status are held by

this command.

gz NOP (NO OPEPATION)

o No OPERATION. ROM READ MODE is, however, released by this command.

() Redundant Command

o 4 types of redundant codes are available. Although there is no

effect even when these redundant codes are read, the status
"COMMAND ERROR" becomes "H'" level.
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TECHNICAL DATA T6684
LIST OF COMMANDS, RD
BSY generat-
gamDe,DcoDde ing length (Té Cautions for Operation
9 V2 1 ¥o "6.251.15 TYP) generat on
Power down of the en- .
SPDN 4 Té .
1001 MAX. ~ tire gynthesizing svstem 3y
~ | o Peset - §
] S
SAct " APD remains &% Release of power cown - E
1011 at "H" level o e oF power « g g
T “ &
APDN “ o g -
1010 o Brings APD to "H' level -
o T TR
c A
v v £ 0
Sigg " “| o Brings APD to "L" levelr | = =
e =
= w 3
. RRDM 11 Té ROM start ad- g z | °
2 1000 MAX ress must B § L Sets ROM READ MQDE
¢ Note 1 ’ have been set = o
£ it x| ®
. FPOM start ad- 0 ¥ g - Starts the speech &
- ress must IR € o
B STRT have been set. | w 3| x|5 If the succeeding PO _gg
= 0001 4 Té Synthesizing S| 5|5 data is not at "H" level :
| Note 1 MAX, conditions o o« b E foz l frame, status FOM 5%
snust have been — &7 DATA Err is released. w &
8 blg |- §°‘
set. o=l e 2
-2 ek
& Speech stop and reset P
gg% " = 'E (synthesizing condi- a “n
c| tions and APD are held) & S
- = &
v @
No P ' Lo v
' = NO OPERATION <
0000 3 : E
"~ REDUNDANT w o £
COMMAND " Status COMMAND Err be- " w
1 Lsex comes 1.
M T, - TR
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*: (BSY""L”)
llame, code BSY Senerat- Cauri £
N ing length (Té autions Lor (peration
Ly Dz Dy Do =6.251s TYP) generating
SPLD
0101 4 Té o Sete speech length
5 MAX. < ? (speed)
= XXX Yy @ -
: 2| |2 2
5 cvot® . @ E g
2 0110 " Do,D must | £ o Sets svnthesizing con- w e
- be "O". o £ E ditions @ © g
o X000 " e = T =
= - = <
2 o e g e b
= oot 3 ‘%’ 3 g z
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™~ 0111 " s . 2 -
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- - c & = b
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' = | - o
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=l ADLD g7 | S
=} o < 2 Q U g
-{0011 " 2 "l |2 ¢
< L2818 |L . s E
E X, X, XX, " Data of g = e g B %g
a " all 20 @ ~| 0 Sets ROM start address Z o
= x:x,x::’.: w 2 = w .
- bits must |7 & ~ - 20 bits.
Y 1" o - U
— X,X,X,X, be set. C & 2 &
= " &~ & &
= XXX Xe
= XSXSKSXS "

B5Y generating length
(Té = 6.25us TYF)

Cautions for
generating

principral operations

Operations other than

Sctatus read

Should not be per-

o Statuz or ROM data

5 4 Té MAX. formed when B3V is be- read.
ROM Data read ing generated. o Release of 2 nibble
11 Té MAX. Note 1. and 6 nibble modes.
Note 1. 120us TYP. is required for a period from setting of ROM address by 6

nibble instruccion to RRDM or STRT command write.

TYP. i8 also required for a period from RRDM to RD and succeeding

each RD.

Similarly, 120us
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The timing that the operation of each command starts after each
WR is in some point of time in a period from the edge of
VP to end of BSY. The timing chart i< ghowr belor.
(CE="1")
T 7 -—r T@m6IiuS TP
~ : —
L3} ! l ‘
TE721A i .
INTERMNAL ‘ -
L
SIGNAL 85 ! }@ _}@_ﬂ__ﬁ_, -
! hd
; 1
t i
t t
SFPDN ! '
APDN f !
o ‘ —
STOP ! '
NOP i OPERATION START
!
!
SAON | >
OPERATION START
(TE="L")
WR ‘ l Tw Tep=2 & l10ms TYP
ACC M TI SINTHESICINS
il > ARSI oNs)
TE721A
INTERNAL Fl
SIGNAL i
|
k
i
STRT | >
SPEECH START
(CE="L")
w
Do~3 { \_
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(3) Setting of paramcterc for syncthesizing conditions and speech length

Parancters for svnthesizine conditions will be determined separately

upon consultation with customers at the initial stage of the develop-
ment on the basis of their reauirements for speech quality, ROM capacity,
etc. These parameters are set by the above-mentioned comrands CXDT(D) ,
C:DT @ and SPLD and the succeeding 1 nibble data on the bus lines Dpn
Dy. These parameters wust have been properlyv set prior to the speech

and also, must not be reset during the speech.

Svnthesizing Conditions and Bus Line Data

Condi- Svacthesizinp Svynthesizing
ion o -
Bus conditions @ . conditions @
Line =
Data cNT Q CI'DT @
0 Sound source shape 48 bits/frame
| pitch
D3
1 Sound source shape 96 bits/frame
| triangle wave
 Loss effcct
. 0 | calculation None ! 20 ms/frame
1 " Available 10 ms/frame
Repeat avail-
0
D | able
1 ‘ Must be set at O
P 1 Repeat  None
) b
0 Filter 1C stages
Do + Must be set at O
1 Filter 8 staves

Magnification of Speech Length and Bus Line Data
Bus line data 1 2 k| 4 5 € 7 8 S A

Magnification of

SPEECh length x0.7 | x0.8 {x0.9 |x1.0 [x1.1|x1.2 {x1.3|x1.4|x1.5 |x1.55

then the redundant codes O,E,C,D,E and F are set, the mapnification becomes
xl1.0.
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Voice synthesizing bit rate is selected through the combinajiton

of D3 and D7 of the synthesizing conditions D in the above table.

(4)

2.4 kbps
4.8 kbps
9.6 kbps

L8 bits/frame aud 20 ms/frame
48 bits/frame and 10 =ms/frame
96 bits/frame and 10 ms/frame

Symthesizing system status output (atatus)

Unless the system has been placed in POM READ MODE by Coomand RRDM,

when the read is performed from CPU, a &4 bit status is read out and

the status of the synthesizing svstem can be knowm.

mode, execute commands (NOP, etc.) other than RRDM.

To release this

Names of status

and corresponding bus lines, and conditions for formation and releas-

ing are shown in the following table.

Correspond- Status : stygte Conditions for
ing bus line name Conditions for formation ("H") releasing
(1) WVhen a redundant command is | STOP
COMMAND written. When POWER ON
D4 (2) When write/read is made CLEAR.
ERROR during BSY is being During POMER
generated. DOVN
When the speech has started and | Same as above,
ROM DATA | all voice data in the first frame| and when normal
are at "H" level. That is,when | data has been ob-
D2 ERROR ROM CHIP that did not exist has | tained by next
been selected or when it has starc.
started from address in which
any data did not exist.
POWER When the synthesizing system is | At time of POWER
0 DOWN in POVER DOWN status. ON.
EOS When no voice is synthesized. During voice is be-
Do (ERD OF) ing synthesized.
SPEECH
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The timing chart for forwmation and releasing of each starus is shown

below.

@ COMMAND ERROR

(CE="L") REDUNDANT COMMANT “s'rcp COMMAMND (RESET)
WR

TE721A 2 _]—_ —h’ V"}@ ‘ I—tf (2

INTERNAL COMM AN f5 &
SIGNAL SBROAD

r
b

{(PORMATION) (RELEASING)

(TE="L%)

BSY

COMMAND
ERRCOR

t——-—h——-——“

@ ROM DATA EPROR

(CE="L")  grrr

WK T
< ¥ —
T6721a }
IMTERNAL F
SIGNAL
ROM DATA X
ERROR x

;czs.ru OF EREVIOLE MEANINGLESS RESULT OF NEW JUDGEMENT
UIREMENT
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@ POVER DOWN
(CE="L") SPDN

5
¥ B

TE721A ~
INTERNAL

SIGNAL ¢z -I ét@ _t@’
i I

@ EOS (END OF SPEECH)

SAGN

(CE="L") STRT
= END OF SPEECH
R BY END T )
‘;;Hconz IN ROM
[‘ q D | t@
P2 - .
EOS
]
(5) Setting of ROM start address
D Voice data ROM structure and ROM data output
DI ~
2 | K
2 [ No. of address Dite
55 ; P T 2001 ts
ﬂ-- | “9.0f Memary unit outgx_t i ta
_.g E UNIT u”n..-.“.-.s lt'
-
DTRD e CET T I
ALD PRESETTAELE AD-
RESS COUNTER
¥
(T67214) Dg~Da (VOICE DATA ROM)

The structure of Voice Data ROM and principal interface signals with
T6721A are shown above,

— 53 —



TOSHIBA

INTEGRATED CIRCUIT

TECHNICAL DATA

T6721A, T6772

T6684

The voice dara output operation is executed as shown below:

(1)

(ii)

(i11)

Selection of phrase to be spoken

ROM start address 20 bits for the phrase are set from CPU by ADLD
command and succeeding 5 nibble (20 bits) data to be output to
the bus lines. At this time, load pulse ALD ig once generated

from T6721A to the presettable address counter evary 1 nibble.

Start of speech

When STRT command is written from CPU, the address counter starts
to count from the start address, and counted data are converted
to serial data DI through the parallel serial conversion and
transfered to T6721A. The transfer timing of this parallel serial
conversion and this address count are controlled by DTRD pulse.
At this time, a waiting time of TYP 120 us is required for the
systematic reason from completion of address setting in (i) to

STRT command write.

Stop of speech
Unless the speech is forced to stop by STCP cormand, SPDN command,
etc., the count in (ii) is continued until END () code comes

appear in voice data.

QD Definite metting method of ROM start address

The setting sequence of the above Q@ - (1) is as follows.



INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

T6721A, T6772

76684

Carta from CPU

gi‘ranm to bus line {MSB) ROM address (LSB)
Ds Da Dv De Are Ais Ay Ar As Ao
ADLD .
Command 0 6 1 1 Yio Ve Yy Vil Y- s Vi i Vi3l Yua Yao o Yo VP N Yo L VY21 Yo
1st data X3 Xa X: Xo ® & & k; & * & A & £ & & | % & * ¥ T XX, Xo
2nd data Xr X¢ X5 X« * ® & & x * & & & & & & x,x.xaxjx,x:x.xa
i
3rd data X1:. Xso Xs Xs * * & & = & & * ¥, NoXeX LHrlXXi Ll
|
4th data Xis Liw X153 X 3 * & & *xmxuxl.sxnmyxxxncx’x'lx?x‘xsxﬁ LXLKXK
Sthdata Xas Xas Xu7 Xae i an X7 il Xuis X Xas Xuaj i) Xio KXo X | Xr X Xa Ko} Xa Xa X, X
* denotes indefinite values.
* Use of Labeled Start Address
When the above start address Xo n X19 is generated each time a

phrase is assigned by CPU, load applied on CPU software will in-

crease in proportion to increase in kinds of phrases.

In addi-

tion, if it becomes necessary to change contents of phrases, not

(

0ld
Iﬁt&:g

only the voice data ROM but also CPU side software must be changed.

Therefore, when serial numbers (labels) are assigned to phrases

and labels are generated at CPU software side without generating

physical addresses of these phrases, load at CPU side can be re-

duced.

For this purpose it is possible to use a method in which physical

addresg of each phrase is stored in a part of the voice data ROM

address space, thar ROM address is used as a lable, which is then

address loaded (ADLD) by CPU, and physical start address is —ead

by RRDM and reloaded to select a phrase.
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ADDRESS RCM DATA

¥

\\\\a.;ABEL PHYSICAL STASRT
.‘Hﬁﬁﬁﬁir*-—-nw—-f::;;;"
| VOICE DATA

[ABEL IS LOADED BY ALLD
AND START ADDRESS VOICE DATA ROM
IS READ BY RRDM.

‘5::17 ADDRESS  ROM DATA

MEMDRY

|
START
R VOICE DATA

CPU 5/—\

START ADDRESS VOIZCE DATA ROM
IS RELOADED BY ADLD.

(6) BSY Output

The period in which BSY signal is generated from T6721A is that period
during which WR and RD from CPU must not be accepted by the synthesiz-
ing system. If WR or RD is performed disregarding this period, the
synthusizing system does not accept WR or RD at all or operates un-
certainly and the internal status may possibly becomes uncertain.

In this case, however, status COMMAND ERROR is formed to give a warming.
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"hen BSY signal is generated, length of the period of BSY signal
generation is either @O or @, below.

@ Period from rise of WK or KT pvlse from CPU to completion of com-

mand data transfer process in the synthesizing system.

TE
WR oR KD '
_f | T¢
I | - .
i i -
! ' i
1 | !
T6721A 2 ! 1T ! P
INTERNAL T . j
t
BIONAL INTERNAL BSY L[.‘.__ t:: P tzi
!

e

* BSY = CE-internal BRSY

« T@ = 6.25us TYP.

* Uhen rise of WK or ¥V and (D of ¢, fall in the diagram are
close together, t]+ t2 may be further lengthened 1 T¢ length

in some cases due to delay of signal transmission in LSI.
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TOSHIBA T6721A, T6772
TECHNICAL DATA T6684

Synthesizing system operation by WR OL RO

Internal BSY during internal BSY generating period

generating period

i (t1 + t3) WK or RD in t] term| WK or RD in t2 term
Command RRDM and , From rise of WR to |
succeeding KD- rise of next o2

after 9 falls of ¢2

are counted.
11 T% Max. including] WR or RD is inhibited WR or RD is accepted

characteristic and COMMAND ERROR of | uncertainly, and un-
consideration. the status is formedy certain opera!ion
WR or KD other From rise of WR to and status are re-
than above {(ex- rise of next ¢»2 sulted. Length of
cluding command after 2 falls of ¢y internal BSY signal
STOP) are counted. | may be exZended in
4 T» Max. including . some cases.
characteristic ' COMMAND ERROR 1s
consideration. :
| formed.
E
Command WE or Eﬁv Ditto, However,
during BSY by previously written .
‘ STOP command (RESET) |
command STOP. —_—
may be executed and
ERROR released imme-
diately in some cases.
VR or KD of 4 T¢ Max. including | WR or RD is inhibited Ditto. However,
command STOP rharacteristic and COMMAND ERROR is| COMMAND ERROR may
consideration, formed be released in some
cases.

Therefore, it is necessary for CPU to perform write or read after
checking B3Y signal or to take a sufficient interval between each

write or read.

@ Power ON transient status period

When the synthesizing system is placed in On status by turning the
power switch ON or by SAGN command, AUTO CLEAR (ACL) is generated

for a fixed time (about 30 ms) by cthe capacitor which has been
externally mounted on T6721A ACL terminal and the synthesizing system
is initialized. This period is power ON transient status and BSY
will generate during its length.



TOSHIB AINTEGRATED CRCUIT 6721A. T6772

TECHNICAL DATA T6684

iThen the power on is made bv SACM command, differing from the

normal case, fall of B3Y signal begins to generate during LR is

at low level, not {from rise of WR.

SAQN
R

S T I B B
« T LI

ACL

INTERNAL BSY o £

- : —+

(7) EOS OQutput

AT the end of speech, the speech is stopped by END @ code that has
been set at the end of a phrase in the voice data ROM and the EOS

output is placed at low level for about 1 frame (20 or 1lOms TYP).
When the speech is forced to stop by STOP or SPDN command, no EOS out-

put is generated. Further, if the speech is restarted when EOS is at

LOW level, the EOS output is placed at high level.

The relationship with status EOS is shown below.

END OF SPRECE

\Y

STATUS
Z0S

Z0s

POR 1 PFRAME
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TECHNICAL DATA

(8) Summary cf principal precautions under CPU control

@ Connect T6721A CPUM PIN to "H". (Page 8.)

@ B5Y cutput is the output from AND nf T6721A irternal BSY signal and

CE. Therefore, when TE is at "H" level, there is no B3SY outpurt.

(Page

23.)

@ 1In [4]-(2) "Types of commands and operation of svnthesizing system”

(Pages 10 to 15), the foi:lowing instructions should be particularly

observed:

(1)

(11)

(iii)

(iv)

(v)

(vi)

(vii)

WK or KU must not be performed when internal BSY signal is

being generated. (Pages 13, l4, 22, 23 and 24.)

APD output is placed at "H" level by command SPDN and is also
placed at "H" by next command SAGN. It should be made ot "L"
level by AAGN command. (Page 10, 11.)

In RD operation, the status is normally read out. (Pages 1l

and 17.) To read ROM data, it is necessary to set mode by
command RRDM.

It is necessary to take 120 us TYP for a period from ROM data
start address setting to next RRDM or START command write.

In the similar manner, 120 us TYP is also required from read
after RRDM to RRDM and each interval of subsequent reads.
(Pages 13, 14 and 20.)

RRDM, STRT, 2 nibble and 6 nibble commands must not be
executed during the speech. (Pages 13, 1l&.)

It is necessary to take a time more than 30 ms before command

SAGN is executed after SPDN command. (Page 10.)

Time required for each command to start to operate after write.
(Page 15.)

@ Timing for formation and release of each status. (Pages 17 to 19.)

T6721A, T6772
T6684



TOSHIBA

INTEGRATED CIRCUIT

TECHNICAL DATA

T6721A, T6772
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(5] Operation under Manual (Contro!l

The operation under manuyal control is performed by M.START PIN, the

switch externallv mounted on ACL PIN and control code END (@ and EXND

Q generated from the voice data ROM of T6721. Connect CPUM PIXN of

T6721A to "L,

(1)

© &6 0 0

(2)

(3)

General

Reset of synthesizing system ACL SW ON

Speech start M.START SW ON

Stop by end of speech END (D Code

Repeat of a series of speeches END Code

Set of svnthesizing conditions Set of T6721 dedicated PIN level

and speech lengch

Reset operation

After ACL switch is turned from ON to OFF, AUTO CLEAR (ACL) is
generated for a fixed time (about 30ms) by the capacitor externally
mounted on PIN, and the synthesizing svstem is initialized.

During this period, the M-START switch is not accepted. This reset
operation is used when the speech is forced to stop or the system

is initcialized.

When the power switch (Pages 4140) in the configuration circuit is
turned from the OFF position to the ON position, ACL is generated
as in the above case. If the power QN status is once turned to
the OFF status and then, to the ON status again, a time of more

than 100ms is required for turning OFF the power supply.

Start operation

The start operation is initiated by the M-START switch.
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T6684

When !4- START switch is normally depressed, T6721A will start the

speech after the chartering preventive time (about 20ms) has passed.

1 FRAME (20 OR 1Cms TYP.:ACCORDING TO SYNTHESING CONDITIONS)
L ]

B I I T I A T O I I O
Il I m____

M. START
ACL
BC&TY" SR SPENSION | DURING SPEECH

M.START switch must have been steadily depressed for more than 2

frame length.

Chattering of M-START switch must be less than 20ms at both ON and
OFF sides.

(4)

Setting of parameters for svnthesizing conditions and speech length

These parameters are gset by connecting the T6721A synthesizing condi-
tion setting pins (6 pins) for the manual control to "H" or "L".
These synthesizing conditions have been already selected at time of

the analvsis.

— 62 —

Pin | EXP LOSS BR FR
Level
L Sound source | Loss effect 48 bits/frame | 20ms/frame
shape pitch | calculation - Nene
" triangle "
R wave Available 96 bits/frame | 10ms/frame
Pin
Leve REP 0D
Repeat - _
L Available Filter - 10 stages
H Repeat ~ lNone | Filter - 8 stages
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T6721A, T6772
76684

Ser the T672)1A speech length setting pins(SPqyn SPy) for the manual

control to the codes shown in the following table.

SP3, SP3, SP1 ’

and S? Code 1| 2 3 ‘s 7 8 9 A
Magnification of |

speech length x0.7 | x0.8 | x0.9 | x1.0 xl.lJ x1.2 | x1.3{x1.4|x1.5 |x1.55

When 0, B, C, D, E and F are set, the magnification becomes x1.0.

(5) HALT/START and ENDLESS LOOP speech

2 types of speeches are possible bv the stop code END Q and the ROM
address initialize code END @ arranged in the voice data ROM.

Select either one of these codes.

ACL ACL switch ACL ACL switch
| |
START M.START switch START M.START switch
———-l } Phrase 1 I
HALT END (D code
START
l
: Phrase 2,3 ...Speech Speech
|
|
HALT
START
| } No sound
RETURN END @ code RETURN END Q@ code
j ]

HALT/START Speech LOOP Speech
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[6] Dedicated Mask ROM

(1)

Use of multiple dedicated mask ROMs

On T6684 128K ROM, the speechable times without using repeat birts

are as follows:

2.4 kbps
+.8 kbps
9.6 kbps

53 sec.
26 sec.

13 sec,

If time is insufficient, multiple mask ROMs can be used when thev are

parallelly connected.

) ROM ~ONTROL SIGNAL -
~67T1IA ) |
- -
DI de . .
TE8D 4 [—- ---
- < 3
FROM CPU * T ~ EL I
‘ De3

The connection in this case is as shown below:

All address counters that have been built in ROMs alwavs perform the

same count and each ROM selects {itself bv its built-in chip selecter

according to address,

Therefore, the individual chip select signal

to each ROM from CPU or T6721A is not required as shown in the figure,

In this case, current consumption of unselected ROM is TYP. 20uA/ROM.

(Refer to electrical characteriscics.)

Max. Connectable ROMs Total speech time (sec.)
No.of con- Total No. 2.4 4.8 9.6
nectable ROMs of bits kbps kbps kbps

T6772 64 kbits 8 512K 210 105 50
T6684 128 kbits 16 2M 850 425 210
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L7] PIN DESCRIPTION & PIN CONNECTIONS

(1) PIN Description

(1)-1 T6721A(Voice synchesizing LSI)

PIN §S'! Structure i
PIN Name ; ’ Functional Expl
( y:prp: /0 !Pull-up/down unctional kxplanation
W | 1 (5) ¢ Output ~ i Output for test.
| ‘ ‘ i Input f
TDAI 3 (6 , . pu or test. To be con-
5 (6) | Inpur ' Pull-down ' nected to GND.
TF10 4 (7) | output - I Output for test.
: _ E
DAOD E 6 (8) ' DAC i _ ' DA CONVERTER OQutput. OQutput
3 ! OQutput | . of Vss during power down.
APD 7 (9) E + Power down output for ex-
? j | ternal audio circuic.
@ 8 (10) ! Clock pulse to ROM or P-ROM
- ( );  I/F LSI.
PD 9 (11)5 i § Power down to ROM or P-ROM
| § I/F LSI.
Quetput - i
ROM ADR 11 (12) | Address reset to ROM or P-ROM
RST | I/F LSI.
F
| Inictialize to ROM or P-ROM
ROM RST 12
(13) I/F LSI.
ALD 13 (14) ? Sart address set pulse to ROM
| E or P-ROM I/F LSI.
F -
DI 14 (15) | Input 500k . Data input from ROM or P-ROM
Pull-up I/F LSI.
Data read pulse to ROM or P~
DTRD 15 (16) | Output - P
(167 Outpu ROM I/F LSI.
D3 18 (17)
3~state
D2 19 (18) bi-direc 4-bit bus line
~tional _ Input during WK is "L".
D1 21 (19) | bug Output during KD is "L",
Hi-Z at other occasions
DO 22 (20)
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T6721A, T6772

TECHNICAL DATA T6684
"PIN NO.
PIN Name - FP 170 sf;“i;fre/d . Functional Explznation
_( ):DIP | Fuli-up/cowm
% ; .
GND 23 (21) | | ov
. Power ! —
| 24 - i
vDD i ( &2 ) ; 5 upply H t +5v
31 I
w 25 (22) Write pulse input of command,
| | 500k data, etc. under CPU control.
' Imput 1oy
D 26 (23) | i P . Read pulse input or status,ROM
! | data, etc. under CPU control.
N [
; : !
CE 279 (2&)‘ - Chip enable puise input urnder
! l . CPU control.
BSY 28 (25) , | BSY Output
‘ Output - —
EOS 1 29 (26) . Qutput at end of speech
; : | Fixed to high level under CPU
CPUM . 31 (27) . Input None ~ control. Fixed to low level
‘ } | under CPU control.
; i Power ON auto clear pin.
ACL ' 32 (28) /0 | - | Schmitt input
: s '
13 (29) _ Input for test. To be con-
TPN E (29) Pull-down tected to GND.
I i
| 10mQ ~ 50mQ Start switch under manual con-
. T L -
. STAR“% 35 (30)1 Imp<” | pyii-down | trol.
|
; Connection pin for ceramic
Ckl 36 (Bl)g i None oscillator (Murata Ceralock)
i ‘ Connection pin for ceramic
2) i -

CK2 38 (32)} Outpur oscillator (Murata Ceralock)
Connected to high or low level
under of manual control accord-

EXP ® 33 Input None ing to fixed synthesizing con-=
ditions.
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. PIN NO.; Structure
PIN Name - — Functional Explanation
( ):E§P I/0 [ Pull-up/down P

' i

REP 40 (34) | i

’ _

__OD A(35) Connected to high or low
: level under of manual control
BR 43 (36) ~according to fixed svnthesiz-
FR 6h (37). . 1lng conditions. |
. ; ; Input for test. To be con- |
TE. . 43 (38¥ nected to GND, l
PO 46 (39) g
SP1 . 47 (Aoﬁ Input None Speech length can be set up ;
by connecting this input pin |
; to high or low level under '
SP2 49 (41) | manual control. |
SP3 52 (1) | |
LOSS | 53 (2) f Same as EXP~ FR.
¢ ‘5 1 :
15 i 24 (3) ! ! Pull-down - Input for test. To be con-
TSN { 56 (4) l l E nected to GND
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(1)-2 T6772, T6684 (Mask ROM)

PIN NO. !

PIN Name O ggprﬂ_ 75 ﬁtgﬁigfigxdown { Functional Explanation
DO 1 (17) | |
b1 2 1) |  4-bit bus line
E " Input i E Address data inpur at sett-
D2 L4 (19); pu i None . ing of start address.
I
D3 3 (20)&
; Data r2ad pulse from synthe-
2
DTRD | 6 (21) sizing LSI.
\ i '
E i Serial data output to syn-
D1 7 (22) | d-state - | thesizing LSI.  Hz during
output |
; ~ nonselection and power down.
r ‘ f
| ' Start address set pulse from
8 (23) . , P
ALD ( ); . synthesizing LSI.
| f | Initialize from synthesizin
ROM RST | 9 (24) | LI e g
* 1 :
ROM ADR i Address reset from synthe-
RST fll (25) i Input None  sizing LSI.
| i Power down from synthesizin
, 92 y 4
PD i13 (26) LSI.
t Clock pulse from synthesizing
92 |16 27 | LSI.
| 18 | |
VDD 139 @B pover ) +5V
; supply
GND 42 (15) ov
'
500k
TS 43 (16){ Input Pull-down Input for test.
Qutput for test.
2 7 - P
150 ? 4D output (N.C. for T6772)
* T6684
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PIN CONNECTIONS

(2)

T6721A DIP 42PIN

(2)-1.

JHVLE N[

L Ye
a4
wo O
Aou [
pus O
mndD G
v

REN S

13O [
-3 Kl
d X9
asn O

(1

n1 G

Ha
XalQ
Ot
148 C
zAn
(A O

42 41 4039 38 37 36 3t M 33 32 31 20 2 28 27 20 % A B &

4

«}

(TGP VIEW)

1

L5 Q¥ () ¥ QR N I I gy i §

~~
-

18 19 2C

1€ 17

18

d

% 1C i1 12 13 14

2 2 4 & 2 7 8B

1

TND

-
=
i

)
-
—

-
Iy

-
—

NI RE

Jav

Ly moM
JLed WiV Koo
slif]

s

Jadv

1} ova

N o1aL

Y ival

< [

JHal
DL

[ s3cr)
] eds

wmvis-n 3

T6721A FP 56 PIN

— TF
—J1 X7
) WK
£ vop

Do

Asi ]
8od —
oN ]

LIER N e
(L -
NdL [

oN [T

00
N

230 ]
dXx3 ]

auy T2

ao (]
on

Ha
v

xdL

45 4443 424] 40393837385 38 34 33 3231 029 28
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=
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(2)-2.

T6721A, T6772
T6684

T6772, T6684 DIP 28 PIN
&
= ”
% 5 f;
< - = =‘
3&:3%5—;::« -5 % =
> & L ¥ 2 2223 28X ¢e =
Ao aonopoaAoAoononrn
20 27 26 28 2 [ 22 21 20 19 18 17 16 1t
T&772
D 16684
(TOP VIEW)
1 2 3 4 8 &7 8 9 1011 12 13 14
WA U UG UL U U U O U]
SOCQ'JU*CCUUCUO
zziz:zg = = T = 2 : =2
[#r] -
-
- = N.C for TE"2
*

xm

T6772, T6684 FP 43 PIN

{ ) for T&EBs

*»
w
. z
SRP2EEe2223eRe
34 3332 3130202827 26 2524 B 2 21
NC [Tl 3s
Nc T 36
ve 3 3
Nc (] 38 TE772 2043 NC
VDD : 39 TEG84 19 3 NC
= (tor vigw) =M
aNnp T 42 16 L] NC
*=Ne)rs C & 18 £ we
\. 123456789 1011121314
guuudduduguuul
REg8822853E2882s
E « & =
5 = = N.C for T6772
; =x( ) for TE&84
o
=
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TOSHIBA T8721A, T6772
TECHNICAL DATA T6684
(8] System CONFIGURATION DIAGRAM 3 =51 R
(1) LSI Connections S1 = l1aFf
(1)-1. CPU Control Type Cg= 100PF
(D FLAT PACKAGE . 5O—RESET SW
o Ts1sed
CERAMIC L = hal 3 5
OSCELLATOR ;:-1}- - -
csB seon 3R | 1y I—r : Ly S )
I rrri—— -
45 66 454241 40 35 38 3736 G5 34 33 32 8 30 2 28 l
JL_‘SPJEExUQ Bty D= g =
40 3 2 od "!ﬁzuf-zglgig‘”" =
47 SP1 * w0 © <" w <E R __
{ 48 NC 2 !
49 SP2 = TF 27 St l
30 NC TE? 21 A D 26 l : R <
a1 VDD (TOF VIEW) WR 25 ! -
22 SP3 VDD 24 — - "0 TC
53 LO8S OND 23 [~— CPU
+— %4 TS é?; DO 22 . "
= ! ‘
SENC =o = D1 21 ;
- NS B oy 2 O LBEX I B B ,
1PV S 23 2222532 £GP
N1 234 52678 9101112131¢18151718 19— |
—r— - — |
L
TO AUDIO CIRCUIT [
-_p
} i
/
14 131211109 8 7 6 5 4 3 2 1 \
NS O =0 0N D =
e Pz g ZHNDa B EoREToQ
418 NC o < S '1'54,3_]
116 NC IE = GND 42
{17 NC E< = NC 41 |
{19 NC VDD 39
| Rl Zau9l NC 38 |
NC 37 }
NC 38 }
| - NC 38 }
SESEREERRERE222E
21 22 2324 2526272820 30T 32 33 34

Notes:

1.

The ceramic oscillator and capacitor connected to CKj, and CK2
of the T6721A should be arranged close to CK] and CK2.

Other than NC terminal should not be used as relay terminals.
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T6721A, T6772

INTEGRATED CIRCUIT
TECHNICAL DATA

TOSHIBA

= 5.1 K}

b

&)
0

Cg’l

CIRCUIT

AUDIO

TO

[+
O
O
| g
T s T s s NG
) LN v
t )] ! ﬁ w u
3
Al al & h
G »
Al |l sdlel |
FHIND N =
L1 H um ane gt -t t—t———%{ 4w e
R o Q- = — o] LI
. ) a2 b ———— | N 0
& 4o X N el N -
_WJ -— o - .n__,wmwm,l_. A e e Rl e 12 “ N 3}
m =118 sod ST - Ga § Wop
avatad 17 'y o g S — St g, 2 NP
Amx M ..;m.:z TiI1 i e -4 & mep
——Udi]e an TR Qv &« Mot
e} 41 8 iz m G O e il No
SHEFL =" wn ._.W_ Rod A zELMMM o
0 .
HRAA ayp 8 447 ——— S M|
mm SEEif M z¢ 9 - & oN L
HS qun & Ve ——{ %A N
g a0 >~ ovawhdo 1 /\
o
M8~ O0lAL e
e 1val o u
HE ua * Vel
4 0 i
sLR .
XS NEL -}
t{ 2 wis BL |-
B Be BENRTH HHUA TR W |
"@.!_ilillr -1% aaa odn
N\
e e I

The ceramic oscillator and capacitor connected to CK; and

+ 1.

Notes

CKy of the T6721A should be arranged close to CKj and CK3.

Other than NC terminal should not be used as relay terminals.

2.
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TOSHIBA T6721A, T6772
TECHNICAL DATA T6684

(1)~2 Manual Control Type

(@) FLAT PACKAGE Ry = 10ca
Connected to VDD or GND according RESET SW Rz = 53Kn
to fixed synthesis conditionms. Ry = 1ap
! | rs:' 51" X
| [ | ] | 574 o Cz = 100PF
e =2, 3 Mg 4
SRR ’ || D 151588
BN i - , (5 C1x
? SR N : . — 1T .
I A 543 424260 3 38 3736 35 34 3332 31 0 29 28
| 4 5B E Fx ks g 23
L wao BESZRETEER 2yl
- | ’ Py g5 !?g EIQ 5 lu!a
L fes =
P 40 SP2 CE 27 -
: ‘50 “: - m ! »
: T672 1A 25—T*
| 3 L
o - : (TOP VIEW) W 25—
) VID A O~ Vpp
2e ST &
| o 22}
=156 S L, 2 IEI3 _E . !
x ¥ F 22 23 5 8¥2 52 = E 3 zNC2
N1 2 34 55 7 29101 12131¢ 151517 3
— J M A A
|

TO AUDIQ CIRCUIT ==

]—4 I—L L] |
14 131211109 B 7 6 S 4 3 2 1 AN
Yz E25 =g 2ug za
115 XC E S 43 e
{116 NC Q aND 42
117 XC N 4l
—4 18 VID NC au |
|12 XC (ASIA dOL) VID 39
120 ¢ NC 38}
Chidl NC 37 ¢
N 36}
N 3t
FEERB22228 2888
212223 243 B 272029 VI 32 33N

™ v .

Notes: 1. The ceramic oscillator and capacitor connected CK; and CKj
of the T6721A should be arranged close to CKj and CK3.

2. Other than NC terminal should not be used as relay terminals.
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The ceramic oscillator and capacitor connected CK; and CKj

of the T6721A should be arranged close to CK; and CKj.

: 1.

Notes

Other than NC terminal should not be used as relay terminals.

2.
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[9] ELECTRICAL CHARACTERISITCS

ABSOLUTE MAXIMUM RATING

| (Applicable to the T6721A, T6772 and T6684.)

SYMBOL | ITEM RATING e,

VDD 1 Supply Voltage -0.3 ~ 6.0 Y

VIN Irput Voltage =0.3 ~ Vpp+0.3 v

Tstg | Storage Temperature =55 ~ 125 °C

Topr l Operating Temperature | -10 ~ 55 °C

T6721A AC CHAR/CTERISTICS  (Ta =-10~55°C, CL = 15pF)
SYMBOL | PARAMETER | TEST CONDITION [MIN?']I%N‘;‘“_‘?DMAL?UNII
tuCs CE l':all + WR Fall time Vpp =3V 200! - - , ns
twee WR Pulse width , " ' b - g - , us
CWCH f WK Rise = CE Rise time " - 200 - - s
tups i iﬁE_Fall Tng-¢,E§::ctive data i " j 7 - é - . us
twD OR Rise - Data hold time é " |10 ? - i - i us
tCBY ¥R, RD Rise -B3SY Fall time ! " E - ! - | 2 | us
tRCS CE Fall - RD Fall time ! " ]: 200 ' - i - ns
ERCC f RD Pulse width | " 4 - ; - | us
tRchk | KD Rise = CF Rise Time " 200 -~ - | oos
tRDS RD Fall - Effective data time " - | - | 2 us
T

tRDY RD Rise - ﬁ:f:cﬁ: data " - | - 2 us
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INTEGRATED CIRCUIT

TOSHIBA T6721A, T6772
TECHNICAL DATA T8884

— Y

Definition of T6721A AC Characteristics
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

T6721A, T6772

T6684

T6721A DC CHARACTERISTICS

(Standard MIN. and MAX. values are defined by their absolute values.)

(ND=0V, Vpp=5V, Ta=25°C, Unless other wise specifed.)

APPLICATION | STANDARD .
-TSYHBOL PARAMETER PIN CONDITIONS uIN. ]TYP.[ VAX. fUhIT
Vpp | Supply Voltage Vop | —_— | 3.5 5 ! 5.7 | v
Current dissipacion : - Vpp=5V, Output - . ;
IDD(l): during operation VoD ! witn no load ? 0.3 ; 1.2 1 mA
| Current during | " ; a4 '
IpD(2) . power down % VDD ! | 0.2 3 uA
| i | VDD=3.545.7V, | E ,
ge . clock operation i - Recommended | 1446 160 176 . kHz
| frequency ; circuit ! | :
fosc . " oscillation ™ !  CK» ' "o | 608 640 672 | kHz
Vik "1" input voltage | Except ACL Vpp=3.5 5.7V tVpp~0.8 - Vbpp ¢ V
VIL L ogn T i KL l 19 0 - 0.8 v
Vo ;"1" output voltage ! g:gfpéxg ’ { ?::Eut o ;VDD-O.&q -  VpD \'4
voL f Wi " ; " 1" i 0 - E 0.4 : v
| Input pull-down _ | L = | ka
RINP(1) | resistor M-START [ ¥
RINP(2) © " pul-up " D1,WR,RD,.ZE - 500 . - k@
:' MHyn { Except TPN 1 ' -
; ? - - - A
IIK i 1" input current MSTART, TS , TSN VIN=VDD . | 5 u
{ rep " i Except DI, p- L ‘
IIL ! 0 R BT, oF 'vm ov | ! -3 ! uA
Tou(1) ! "1" Output currenc (1) £os, BSY !vom-vm/z | =0.4 , = | - | mA
10H(2) | " (2) Do ~ D3 | VoUT=VDD-0.4V | =0.2 | - , - | mA
I0H(3) ' " (3) | @,W,APD,TFIO | " -0.2 1 - - | mA
é Except (1), |
1 4y 1 4 (2),(3), CK2 " -0.2 - E - , mA
LOH()E ()iDAOandm g i ]
IoL(1) | "o" " (1) | EOS, BSY vVout = 0.4V 8 | = ! - | mA
| IoL(2) ! " (2) i Dg ~ D3 " 0.8 ' - | = mA
{ 1oL(3) ! - (3)__ 0W,APD,TFIO | " 0.5 | = | - | mA
IOL(4) | " (4) T Same asIOH(Z) | "{ T 0.2 i - 1 - 1 ma
D/A converter out- At time of output | _ v v
Vout put voltage DAO with no load ] 0 DD !
L_EQUT " "  impedance DAO I - 50 - ' k&
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INTEGRATED CIRCUIT

TOSHIBA
TECHNICAL DATA

T6721A, T6772
T6684

T6772 DC CHARACTERISTICS (GND=OV, Vpp=5V, Ta=25°C, Unless other wise specifed.)
(Standard MIN. and MAX. values are defined by their absoiute values.)

{ APPLICATION : STANDARD
SYMBOL | PARAMETER PIN CONDITIONS TTMIN, [TYP.T MAX UNIT
VDD ‘Supply Voltage | Vpp — i 3.5 ! 5 | 5.7 \'
 Current dissipation o | 5 |
IDD(1) | during operation ; VDD :Eghbv‘ i“tguc | - E 40 | 80 uA
(at selection) | no loa | §
Current dissipation i % 5
IDpD(2) | during operation VDD " - 20 | 40 uA
(at nonselection) l !
! i . i
Ipp(3) ggzzz:n;o::ring VpD " - 0.2 3 A
| ; | )
£0 gi:::‘zz;"‘*°“ - Vop=3.5%5.7v | 144|160 | 176 | s
|
Vin "1" input voltage All-input PIN " | Vpp-0.8| - VpD v
EES " " " 0 - |o0.8 | v
Vol "1" output voltage D1 Output no load |Vpp-0.4| - VDD v
VOL "0" " it n 0 - 0 . {‘ v
164°] "1" input current All-inputPIN VIN = VDD - - S uA
IIL lloll " " VIN - ov - - _5 uA
-
Lok :;::a:e output OFF DI 05 VING VDD _ . £5 uA
IOH "1" output current " YouT=vVpD-0.4V -0.2} - - mA
10L "o " " VouT = 0.4V 0.2 | - - mA
——




INTEGRATED CIRCUIT re721A. TT72

TOSHIBA TECHNICAL DATA T6684

(10] Outline Drawings

“nit 10 oe
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INTEGRATED CIRCUIT

SHIBA | T8721A, T6772
T0 TECHNICAL DATA | T6684

OUTLINE

_ 43-4HS
43 PIN FLAT PACKAGE

Jdo:t 14 3T

21 2 z 2 21 ;
|
L 35 - -
l » ]
| - J7 :
MARKING o
= 38 ' AREA o= _ 3
= 3 (vDD) - — 15 — =
= 40 ‘vop I 3, >
C : : rE—m =, <
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INTEGRATED CIRCUIT T6721A. T6772

TECHNICAL DATA T6684

TOSHIBA

Unit in mm

28 27 W/} 21 20 19 18 17 18 18
mmmtmdichhitichchhcheth -
R1S — + " $
]
»
- ]
- =
, N
L
w—
PO U ooy 1
1 2 3 ¢ 8% 8 7 8 9 1014 12 13 1
37.4 MAX , 1824+029
5 ]
” '
o
’ "
5 | o A\ !
N“Illlllllllllll' R0
K | 0
|
A -
085+£018 153 =~ 174
2864025 16018 0.2MAX
ﬂF_ Y I ————————

Note: The lead pitch is 2.54mm and the tolerance is #0.25mm against the

theoretical center of each lead that is obtained on the basis of
No.l and No. 28 leads.
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TOSHIB AINTEGRATED CIRCUIT T6721A. T8772
TECHNICAL DATA T6684

R

Unit in oo

62 41 4030 38 37 38 36 34 33231 30 D 2B 27 26 B U

! 1)

Ris !
~
<
.l 5
Iy

- !

| -

1 23 ¢ 5 6 7 8 9 10111213 3¢ 1916 17 1819 0 AU

538 MAZX sdZ4x=l 28

P —

| somax,

QTHIN,

o o o~ e ——
R R
§ B0 EBE H!E s HINIE H HAdd B E B¢

23Béx0R8 | 06%£01%
5. oy P

142018
—r

183~ 1%¢

)
I
i

zmin.
4iawd _._._.
3
'
O

Note: The lead pitch is 2.54mm and the tolerance is #0.25mm against the
theorstical center of sach lead that is obtained on the basis of
No. 1 and No. 42 leads.
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