TOSHIBA

INTEGRATED CIRCUIT

TECHNICAL DATA

T6721A, T6772

T6684

[1] General

The C2MOS voice synthesizing LSI systems T6721A, T6772 and

T6684 are the easy-to-control voice synthesizing LOW POWER LSI systems

with the following features.

(1

(2)

3

(&)

(&)

(6)

T6721A C2MOS Voice Synthesizing LSI

T6772 C2MOS Mask ROM dedicated for Voice Data (64K bit)
T6684 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 consumption.

(T6721A 2.5mW 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 comnected is also possible.
In this case, the sequential speech for every phrase (HALT/START)
or ENDLESS LOOP speech is possible.

Synthesizing 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 stable 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 Corporatiom.
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[2] Configuration of Voice Synthesizing System LSI
When a voice svnthesizing svstem is composed using the voice synthe-
sizing LSI systems.

T6721A Voice Svnthesizing LSI

T6772, T6684 Dedicated Mask ROM

there are tow tvpes of configuration: CPU control type by means of a

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

(1) CPU control type

The basic configuration of the svstem of this type is the 3 chip con-
ficuration composed of CPU, T6721A and (a) dedicated mask ROM (s).
If ROM capacity is insufficient, multiple ROMs can be parallelly

connected. (Refer to P29.)

LPF Vop
lAUDIO m'} i

APD DAG ACL

‘6 ROM CONTROL SIGNAL

2 BT oo T )
i °F 167214 T6772 T

cPU &y SYNTHESIZ- or T6684 v -
R NG LSI (MASE ROM)

£ 1
Dg~Dg3 ) 4
T T ROM SERIAL DATA
L bit BUS

DAO : DA Canverter Output APD : Audio Power Down
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l'HESET SW

(2) Manual control type
LPF VoD
AUDIC AMP
—] DAC  ACL
SYNTHESIZING CONDITION |
SETTING PIN j
(FIXED AT Vpp OR GND) T67214
~—WA-CQ__O—M-START DI
-

1

T6772 Or
T6684

MANUAL START SW

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
ACL  APD DAO Jer GND
| & é 29
-— =
CEy -
TN DA CONVERT
CEgz
TE g
bl ~
W 8
— 2 VOICE
RD -§ 3] = SYNTHESIZING
r = CIRCUIT
CIR- &
EOS —@e— cyIT
BT @ T
WANUAL
CONTROL
CIREUIT
i Iy
T T P AND REP.OD
cPUM  M-START  spCae o
De~Da BR, PR, EXP.LOS

Synthesizing LSI T6721A
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[3] Specifications for Voice Synthesizing Section

(1) Operation unit
Type PARCOR type
No. of operatiom bits 15 bits

No. of digital 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) Others
Sound source One of 2 voice sources is selectable.

Unvoice source : white noise

Non-linear conversion Available for 48 bits/frame

Total speech time Svstematicallv, possible to expand the voice
ROM capacitv up to 8 M bits. In the case of
2.4 kbps, the total speech time is about 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 l I Number of
Repeat |
sound source effect | frame length \ | filter stages
T I l
Pitch | Nome k 48 20mS i Available | 10
Triangl I | ! |
riangie , Available 96 i0mS \ None ‘ 8
wave

Selection of magnifications shown in the following table is possible

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

o |+ |
x1.55

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

|
CODE(HEX]I!Z‘BAS\G 718

x1.2 | x1.3

i
i
(*) x0.7 x1.4 %xl.S

x0.8 Hx0.9 x1.0 lxl.l

(#): Magnification of speech length

PIN when the manual control system is used. Differing from the above
selection of synthesizing conditions, however, this selection is inde—

pendent of the voice analysis.
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Operation under CPU Controi

Any control concerning synthesizing operation itself of the synthe-
sizing system is not required for CPU. Controls 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 when the CPU control.

(1) General

@ Write operation from CPU to voice svnthesizer system

TE J
= SYNTHESIZING
crU ———{ SISTEM
4 T67214
SOMMAND| yo1cE mOM
DQ’*DQ
.

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

® Read operation from voice synthesizing system to CPU
The synthesizing system is selected by CE and a 4 bit data is read
on Do~ D3 from the synthesizing system by ®D. Content of this &
bit data is 4 types of internal status of the synthesizing system

or data in the wvoice ROM.
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_— -~ .
CE U
D I SYNTHESIZING SYSTEM
CPU T67214A
4-BIT VOICE ROM
STATUS OR
Do~Dg ROM DATA
JRS——

(® EOS (END OF SPEECH) and BSY (BUSY) signals from voice synthesizing

system to CPU

.
wms
SYNTHESIZING SYSTEM
T6721A
CPU VOICE ROM
|
P,
.0 I
1
WE [ '
oR IO ! SYNTHESIZING SYSTEM
— T6721A
CPU Lo VOICE ROM
BSY L
—_—

EOS is the signal that is generated from the synthesizing system 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 is, this is the period
of data transfer in T6721A during power on Auto Clear or im-

mediately after WE 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 synthesizing system stops speech by this END code (END @)
and generates the above-mentioned E0S. When the synthesizing
system is forced to stop speech by STOP command or power down com-
mand, EOS is not generated.

END @ code is added at time of voice analysis and ROM data prepa-

ration.

Types of commands and operation of the synthesizing system

SPDN (SYSTEM POWER DOWN)

Stops oscillation of T6721A and reduces pcwer to the entire synthe-
sizing system.

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.)

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 trgmnsient 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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® APDN (AUDIOC POWER DOWN)
o Places AUDIO POWER DOWN OUTPUT APD at "H" level.

@ AAGN (AUDIO ASGIN)

o Places APD at "L" level.

%

APDN and AAGN are available during speech, so suited to the speaker

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

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

(4 bits) data that successively writes.

® cxpr@(conpITION @)

o Type of sound source and availability of loss effect calcula-

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

@ cior @ (conpITION @)
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 SPDHN.

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 ED.

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 set by ADLD in @ are taken into T6721A by this
command. These 4 bits are output to the bus lines Dp~+ D3 by next RD
and at the 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.

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 labelling that is described later).

STRT (START)

e}

This command starts the speech.

Releases the status "ROM DATA ERROR".

22 STOP (STOP)

[¢]

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

this command.

NOP (NO OPEPATION)

o [©

Mo COPERATION. 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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-

LIST OF COMMANDS, RC

T 1
N i BSY generat- . |
]Sa“]l)e’DCOD € ing length (Té Cautions f"r ! Operation
s V2 Da Dot o 050 TYP) generation \
T
i i
I | o Power down of the en- [
SPDN 4 Té ‘: X Ny i D=
1001 MAX. :‘l tire synthesizing system Sy
= | o Peset o 28
i }7 . < =
sact " APD remains ‘Z o Release of power cown . i
1011 at "H" level = L P |‘ E @ YE
o : @
APDN | | 2l w3
" " . LIt TR =
1010 \' @l o Brings APD to ""H" level JeZ =
| Y i - o
AAGN | K1 R
0100 ‘ " ] ml o Brings APD to "L level | % %<
g ‘ ] | El\r ‘
=
o RRDM | ROM start ad- \ g = .2%
2 1000 | 11 ¢ ress must £ |Ele ° Sets ROM READ MODE
~| Note 1 \ . have been set | % 2
0 Lo >
E | 52|k ;
" ROM start ad- .‘ o LBl 1o Starts the speech | &
S e rssmer  3TZ 1T 1 e succeestpg mon | 28
! 0001 X‘ 4 TH cvnthesizin TleE|E — | data is nmot at "H" level o=
i MAX. e ?121 g | =Y for 1 frame, status ROM | <o
—~| Note 1 i conditions o &l = E . L e
! ‘ = £|T| ¥ DATA Err is released. Do
! must have been ER S | = I~
| set. EEEIE =
g e =
T Eirle Speech stop and reset =5
SOOP v (synthesizing condi- © v
10 E tions and APD are held) | z 5
3
]
~
NOP | — ¢ T
0000 " ! zi0 NO OPERATION E e
= -
REDUNDANT | v 9 =
COMMAND " o Status COMMAND Err be-
1lxx comes 1.
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nibble instruction to RRDM or STRT coemmand write.

Similarly, 120us

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

each RD.
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Name, code I! I.SSY lgenerat: Cautions for .
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3 U2 Uy Ue ‘ =6.25us TYP) generating
sPLD | !
_ 0161 ! 4 Tf:AX . o Setc speech length
= = oy i
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2 0110 " Dy,Dy must | £ o Sets svnthesizing con- © 5
- ’ be "0". o g E ditions @ - Z
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s | = e -~
=| T® | 5 % £ S
~ 0111 ; " 3 =173 [o] Se.ts. svnthesizing con- Zg
! E © | ditions @ < =<
P XXX | " o |= |z £5
| = (S
9 EREY - o
=lAaDLD SRS s~
ol ° < E v [
Zlo0o011 " o e S %3
E 813 |u g E
5| XLX XX, " | Data of ERACRER- -
2] X.XK.X.Y " all 20 e < i o0 Sets ROM start address ® o
= 282482852 . T = T w .
= bits must |35 % = H 20 bits.
% D.E9 €9.€9 CHI " be set. <] ° = 5
21 X XXX " i © e
=
1 XsXsXsXs "
BSY generating length Cautions for Operations other than
(Té=6.25us TYP) generating principal operations
Status read Should not be per- o Statuz or ROM data
) 4 Té MAX. formed when BSY is be- read s
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
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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 is shown below.

(TB="1")

WR }
o ]
T6721A f

INTERNAL
SIGNAL ¢
2

INTERNAL
BEY

|

|

SPDN !
APDN !
AAGN I
STOP |
NOP i
I

|

|

SAGN

OPERATION START

(TE="1")

OPERATION START

|

U -

CORDING

T6721A
INTERNAL Fl
SIGNAL

STRT

(TE="1")

-

SPEECH START

_ —

RD

Do~3 .______{ >
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(3)

Paramcter

Setting of parameterc for synthesizing conditions and speech length

s for svnthesizinp conditions will be determined separately

upun consultation with customers at the initial stage of the develop-

ment on the basis of their requirements for speech qualityv, ROM capacity,

etc.

These parameters are set bv the above-mentioned commands cNoT Q) ,

CdT @ and SPLD and the succeeding 1 nibble data on the bus lines Do

D3.

and also, must not be reset during the speech.

Svathesizing Conditions and Bus Line Data

These parameters must have been properly set prior to the speech

Coggé; Synthesizing Synthesizing
Bus g conditions Q) conditions C)
Iﬁ::i %y cNDT (D et 3
0 Sound source shape 48 bits/frame
pitch
D3 i
[ Sognd scurce shape 96 bits/frame
| triangle wave
| Loss effect
0 J >° ) 20 ms/frame
Da ; calculation None
1 " Available 10 ms/frame
0 Repeat avail-
D able
1 Must be set at 0
1| Repeat None
0 Filter 1C stages
Do Must be set at 0
i Filter 8 stages
Magnification of Speech Length and Bus Line Data
Bus line data 1 2 3 4 5 € 7 8 S [ A
Mag’e‘iilclaefg":h"f x0.7 [ %0.8 | x0.9 [x1.0 |x1.1{x1.2 | x1.3|x1.4|x1.5 |x1.55
speec

¥hen the recdundant codes 0,B,C,D,E and F are set, the mapnification becomes

x1.0.
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Voice synthesizing bit rate is selected through the combinaiton

of D3 and Dy of the synthesizing conditions @ in the above table.

()

2.4 kbps
4.8 kbps
9.6 kbps

48 bits/frame and 20 ms/frame

48 bits/frame and 10 ms/frame

96 bits/frame and 10 ms/frame

Symthesizing system status output (status)

Unless the system has been placed in ROM READ MODE by Coomand RRBM,

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

the status of the synthesizing system can be known.

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.

T
;orresponq— Status Conditions for formation ("H")5 Conditio?s for
ing bus line name ! releasing
(1) When a redundant command is ! STOP
COMMAND written. , When POVWER OK
Dy (2) When write/read is made 1 CLEAR.
ERROR during BSY is being | During POVER
generated. %DOVN
When the speech has started and iSame 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-
D ERROR ROM CHIP that did not exist has :tained by next
been selected or when it has ‘start.
started from address in which i
any data did not exist.
D POWER When the synthesizing system is At time of POWER -
1 DOWN in POWER DOWN status. ON.
EOS When no voice is synthesized. During voice is be-
Do END OF ing synthesized.
(SPEECH)
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The timing chart for formation and releasing of each status is shown
below.

@ COMMAND ERROR

(CE="1L") REDUNDANT COMMAND STOP COMMAND(RESET)

" L]
3 . [
TE721A 9z ﬂ 5 ﬂ .

INTERNAL 1
COMMAND !
SIGNAL ERROR I

(FORMATION) (RELEASING)

(Z)
?:_‘*
®

COMMAND
ERRCOR !

@ ROM DATA ERROR

(CE="L") STRT
WR U Tp
T6721a - }

INTERNAL

SIGNAL
ROM DATA
ERROR
RESULT OF NEW JUDGEMENT

RESULT OF FREVIOUS MEANINGLESS
JUIGEMENT
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® POWER_DOWN
(CE="L") SPDN
TE7214a

3¢
" L] s
INTERNAL - X
SIGNAL b2 I %\*J 1’@ i

POWER ! H—e

W_

DOWN

@ EOS (END OF SPEECH)

(CE="L") STRT

W= END OF SPEECH
BY END 0
V(CODE I8 ROM/
T Jie
é2 p”;
EO0S l
53

(5) Setting of ROM start address

@ Voice data ROM structure and ROM data output

DI
No. of address Dits
............... 20bits
No. of Memoary unit output bits
.ry. ........... Bbits
DTRD
ALD
_
- l
(T67214) Dg~D3 (VOICE DATA ROM)

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

(1)

(i)

voice data output operation is executed as shown below:

Selection of phrase to be spoken

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

from T6721A to the presettable address counter every 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 ps is required for the
systematic reason from completion of address setting in (i) ta

STRT command write.

(iii) Stop of speech

@

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

appear in voice data.

Definite setting method of ROM start address

The setting sequence of the above @ - (i) is as follows.
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CPU Data from CPU ROM
Operation Lo Dus line (MSB) W0 address (LSB}
Di D2 v Do Ao Ars A Az As Ao

{  ADLD
Command i 0 0 1 1 Yis Yie Yis Vie(Vas i ia Va2 Vs Vio Yo Yo | V7 Ve Vs Y [ Y5 Yo Va0 Yo (idress)

lst data X3 X2 X1 Xo A ok ok k| x ok * k| ok ok Kk ok Kk k x k| VWK Xo
2nd data X7 X6 X5 X« * 0k & k| x * ok k) *x * *x * X LHXK XXX
3rd data Xi11 X0 X9 Xs * % x k| x *x * %X, XoXeXe (X KeKs X | X5K0XKi X0
4thdata Xis Xia Xy3 K2 L I D ST P D PR TR R LLLEL|LNKX

J
S5thdata Xi9 Xas Xa7 Xae Xao Xie Xa7 Xa6{Xis Xia Xu3 Xl2iXi1 Xio Xo Xo [ X7 Xe Xs Xu | X5X2 X1 Xo

* denotes indefinite values.

Use of Labeled Start Address

When the above start address X0 ~ 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

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
address of each phrase is stored in a part of the voice data ROM
addréss space, that ROM address is used as a lable, which is then
address loaded (ADLD) by CPU, and physical start address is read
by RROM and reloaded to select a phrase.
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ADLD

CPru

ADDRESS ROM DATA

. | PHYSICAL START
LABEL ' Arpmics

J VOICE DATA

____,,/”'—_“*\\\¢

IABEL IS LOADED BY ADLD

AND START ADDRESS
IS READ BY RRDM.

U

ADLD

—_——

CPU

START ADDRESS

VOICE DATA ROM

ADDRESS ROM DATA

START
DOnbog| VOICE DATA

___//"——‘\\\\\\J

VOICE 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

synthesizing 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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Then BSY signal is generated, length of the period of BSY signal

generation is either (O or (&), below.

@ Period from rise of WR or RD pulse from CPU to completion of com-

mand data transfer process in the synthesizing system.

OR

]
f
-

TE721A
INTERNAL 1 b4
SIGNAL

el t—

]

! [ :

INTERNAL BSY ———:GPTI_* :2-|

- I
BEY X

* BSY = CE-internal BSY

* T = 6.25us TYP.

* When rise of WR or FU and @ of ¢, fall in the diagram are
close together, t1+ t2 may be further lengthened 1 T¢ length

in some cases due to delay of signal transmission in LSIT.
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Internal BSY
generating period
(1 + t2)

Synthesizing system operation by WR or
during internal BSY generating period

R or RD in t] term

WR or RD in t2 term

Command RRDM and
succeeding RD

From rise of WR to
rise of next 2
after 9 falls of ¢2
are counted.

11 T Max. including
characteristic
consideration.

WR or RD other
than above (ex-
cluding command
STOP)

From rise of WR to
rise of next ¢2
after 2 falls of o2
are counted.

WR or RD is inhibited
and COMMAND ERROR of |
the status is formed.

WR or RD is accepted
uncertainly, and un-
certain operation
and status are re-
sulted. Length of
internal BSY signal
may be extended in

command STOP

characteristic
consideration.

4 T3 Max. including sOome cases.
characteristic MAN .
consideration. €o D ERROR 1s
formed.
Command WR or B D1tt9. Howevgr,
during BSY by previously written
7 STOP command (RESET)
command STOP. —_—
may be executed and
ERROR released imme-
diately in some cases.
WR or RD of 4 T¢ Max. including | WR or RD is inhibited Ditto. However,

and COMMAND ERROR is
formed

COMMAND ERROR may
be released in some
cases.

Therefore, it is necessary for CPU to perform write or read after

checking BSY 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 the capacitor which has been

externally mounted on T6721A ACL terminal and the synthesizing system

is initjialized.

will generate during its length.
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Vhen the power on is made by SAGN command, differing from the
normal case, fall of BSY signal bepgins to generate during WR is

at low level, not from rise of WR.

SAGN
TK

v

POWER ON

v———f
O ) I O I

1] i _%;;]

(7) EOS OQutput

AT the end of speech, the speech is stopped by END (D 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 10ms 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 EDS output is placed at high level.

The relationship with status EOS is shown below.

END OF SPEECH

STATUS
EOS

EOS —

O e —
FOR 1 FRAME
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(8) Summary of principal precautions under CPU control
@ Connect T6721A CPUM PIN to "H". (Page 8.)

@ BSY output is the output from AND of T6721A intermal BSY signal and
CE. Therefore, when CE is at "H" level, there is no B3Y output.
(Page 23.)

C) In [4]-(2) "Types of commands and operation of svnthesizing system'
(Pages 10 to 15), the following instructions should be particularly

observed:

(i) WK or TD must not be performed when internal BSY signal is

being generated. (Pages 13, 14, 22, 23 and 24.)

(i1) 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.)

(iii) In RD operation, the status is normally read out. (Pages 11
and 17.) To read ROM data, it is necessary to set mode by
command RRDM.

(iv) 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.)

(v) RRDM, STRT, 2 nibble and 6 nibble commands must not be

executed during the speech. (Pages 13, 1l4.)

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

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

(vii) 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.)
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[5] Operation under Manual Control

The operation under manual control is performed by M-START PIN, the
switch externally mounted on ACL PIN and control code END @ and END
(@) generated from the voice data ROM of T6721. Connect CPUM PIN of
T6721A to "L".

(1) General

@ Reset of synthesizing system ACL SW ON

@ speech start M.START SW ON

® sStop by end of speech END (D Code

@ Repeat of a series of speeches END @) Code

® set of synthesizing conditions Set of T6721 dedicated PIN level

and speech length

(2) Reset operation

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

o When the power switch (Pages 4140) in the configuration circuit is
turned from the QFF position to the ON position, ACL is generated
as in the above case. If the power ON 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.

(3) Start operation

The start operation is initiated by the M-START switch.
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When M. START switch is normally depressed, T6721A will start

speech after the chattering preventive time (about 20ms) has

M. START
STROBE

M-START

ACL

INTERNAL
M- STaART

STATUS
ECE

1 FRAME (2C OR 1Cms TYP.:ACCORDING TC SYNT
i

.

I

|

HESING

e

1

DURING SUSPENSION ;
& Soepn 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 syvnthesizing conditions and speech length

These parameters are set 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 analyvsis.
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Pin EXP LOSS BR FR
Level
Sound source | Loss effect .
20 f
L shape pitch calculation - None 48 bits/frame ms/frame
" triangle " .
3 Oms/£f
H wave Available 96 bits/frame | 10ms/frame
Pin
Leve REP oD
Repeat - 3
L Available Filter - 10 stages
H Repeat - None | Filter - 8 stages



INTEGRATED CIRCUIT

TOSHIBA T6721A, T6772
TECHNICAL DATA T6684

Ser the T6721A speech length setting pins(SP3~ SPp) for the manual

control to the codes shown in the following table.

| 1
SP3, SPy, SP1 [ S 1 ‘
and SPp Code 1 2 3004 5 s 7 80 | a

e i : ‘ : i
Magnification of | o 5| 5 g 0.9 x1.0 | x1.1: x1.2 | x1.3|xl.4!x1.5 [x1.55
speech length | | | | ]

When O, 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 @ 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
I |
START M.START switch START M.START switch
} Phrase 1
HALT END @ code
START
|
; Phrase 2,3 ...Speech Speech
i
|
HALT
START
| } No sound
RETURN END @ code RETURN END @ 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 bits

are as follows:

2.4 kbps
4.8 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. The connection in this case is as shown below:

6 ROM CONTROL SIGNAL
T6721A | , | . !
o1 & ¥ L
T6684 -——-
3 2 ©
FROM GPU T T L
4 Do~g

All address counters that have been built in ROMs alwavs perform the
same count and each ROM selects itself by 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 characteristics.)

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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[7] PIN DESCRIPTION & PIN CONNECTIONS

(1) PIN Description

(1)-1 T6721A(Voice synthesizing LSI)

PIN ¥O. Structure I
PIN Name I3 Functional Explanation
. 1/0 [ Pull-up/down
( ):DbIP
W 1 (5) | Output - i Output for test.
‘ Input for test. To be con~
TDAT ! -~
1 3 (6) | Input i Pull~down nected to GND.
TFI0 j 4 (7) | Output % - Output for test.
| DAC | DA CONVERTER Output. Output
DAO I 6 (8) ; - .
I Output i i of Vgs during power down.
APD 7 (9) 1 } Power down.out?ut ?or ex-
' | ternal audio circuit.
: " Clock pulse to ROM or P-ROM
0 .
92 8 (10) | I/F LSI.
2D 9 (11)! Power down to ROM or P-ROM
) i I/F LSI.
* Qutput -
ROM ADR Address reset to ROM or P-ROM
11 (12
RST 12 I/F LSI.
Initialize to ROM or P-ROM
ROM RST
12 (13) I/F LSI.
ALD 13 (14) Sart address set pulse to ROM
or P~ROM I/F LSI.
T
d i P-ROM
DI 14 (15) | Input 500kQ Data input from ROM or
P Pull-up I/F LSI.
Data read pulse to ROM or P-
DTRD 6) | Output -
15 (16)| Outpu ROM I/F LSI.
D3 18 (17)
3-state . X
D2 19 (18) | pi-direc 4=~bit bus_llQE‘ -
—tional _ Input during WR is E :
Dl 21 (19) | pus O?tput during RD is L".
Hi-Z at other occasions
DO 22 (20)
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I PIN NO.
PIN Name ' FP Structure T Functional Explanation

| ( ):DIP 1/0  [Pull-up/down |
i ! 1 i

GND |23 (21) | i ; ov
- . Power |
24 supply | -

VDD ! (42) \ +5V
i 51

R - 25 (22>f ; Write pulse input og command,

| i ' data, etc. under CPU control.
| 500k ;
‘ I g
) 26 (23); i P Read pulse input of status,ROM
' | ! data, etc. under CPU control.
CE 27 (24); ‘ ‘ Chip enable pulse input under
! i | i CPU control.
BSY .28 (25) ¢ BSY Output
Output -

EQS 29 (26) Output at end of speech
Fixed to high level under CPU

CPUM 31 (27). Input None control. Fixed to low level

} under CPU control.

Power ON auto clear pin.

ACL © 32 (28) 1/0 - Schmitz input
- Input for test. To be con-
33 (29 -
TPN (29) Pull-down nected to GND.
10mQ v 50mQ Start switch under manual con-
M.
START | 35 (30) Input Pull~down trol.

Connection pin for ceramic

CKl 36 (3;) None oscillator (Murata Ceralock)
Connection pin for ceramic

8 2 -

K2 38 () Output oscillator {(Murata Ceralock)
Connected to high or low level
under of manual control accord-

EXp 39 (33) Input None ing to fixed synthesizing con-
ditions.
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. PIN NO.; St
PIN Name : z EEP: 170 1;3§§Ez;/down Functional Explanation
: | i
REP 40 (34)i ! !
D / ' }
Lo 4 (35 Connected to high or low
AR 43 (36) level under of manual control
¢ according to fixed svnthesiz-
FR | 44 (37) | ing conditions.
v 1 ; | Input for test. To be con-
TE 43 <38% i . nected to GND.
‘ |
SPO 46 (39)]
SP1 L 47 (Ao)i Input None © Speech length can be set up
j by connecting this input pin
[ | to high or low level under
sp2 49 (41)3 i i manual control.
SP3 52 (1) ! ‘
1
LOSS 53 (2) | f Same as EXP~ FR.
4 : ;
TS 3 (3)1 ! Pull-down : Input for test. To be con-—
TSN 56 (&) k 1 | nected to GND
|
\ i
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(1)-2 T6772, T6684 (Mask ROM)

PIN NO. |
PIN Name FP Structure Functional Explanation
. I/0 Pull-up/down
( ):DIP
DO 1.7
D1 I (18): i 4-bit bus line
: ! Address data input at sett-
i Input | .
D2 4 (19)i ; None ing of start address.
. i
I
D3 5 (20);
DTRD 6 (21) D?t? rz2ad pulse from synthe-
sizing LSI.
T
! Serial data output to syn-
DI 7 (22) 3;i§a§§ - thesizing LSI. Hz during
P nonselection and power down.
ALD 8 (23) StarF a§d¥ess set pulse from
synthesizing LSI.
ROM RST 9 (24) Initialize from synthesizing
LSI.
ROM ADR Address reset from synthe-—
gsy |11 (25); Inmput None sizing LSI.
PD 13 (26) Power down from synthesizing
LSI.
92 14 (27) Clock pulse from synthesizing
LSI.
18
2
VDD 30 281 o o ) +5V
supply _
GND 42 (15) ov
500kQ
TS 43 (16) | Input Puli-down Input for test.
Qutput for test.
29 (17 - P
80 (171 Output (N.C. for T6772)
* T6684
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T6721A DIP 42PIN

(2)-1.

(2)

TOSHIBA

UM
au g
10 0
Asa O
o O
wndo.g
oy [
N1 O
IUVLE W[
(BT
290
axug

auin O
ao
s
i

Xd1 0]

ods O

tds

2d8

:._>n

L

C <

3231302925272623242}22

1611 12 13 14 15 1€ 17 18 19 2

< m 3
(TOP VIEW)

5O

36

40 39 38 37

[1ann
[Joa

(o

=a

Dea
Daira
71

[Daiv
[1LsH wWod
[JLsH MGV WOd
Nad

NZg

» Badv

w [Jovd

r014L
> [11valL
w M

< [ANGL

v (180

@ 198071

~ 7N - w ©d8

s ]

803

on

Wndo —f
oY ]

NdL ]

on [
vde-w
™o ]
oN (]
230 [
d X8 ]
Juy [
ao
ON []
ud [
Hd [
X"y ]

11 1217 14 15 1617 1839 [ D=2

TE721A
(TOP VIEW)

45 44 43 42 41 4039 383736 35 34 33 3231 3029 28

N 1 2345678910

T6721A FP 56 PIN

SPo [ 46
SPlL 147
NC [ 48
sPz [ 40
NC T2 =0
VDD 81
SP2 ] 52
Loss [ 53
iy s 7Y
NC ] 55
TSN [ %

[ Jea
[don
[Jon

T Jadia
1a
[any
[J1Lsd wod
[ Jisy wav mod
[JoN

[ Jad
129
jadv

[ ova
[on
1014l
1val
[10N

mey
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(2)-2. 716772, T6684 DIP 28 PIN

= >
= = *
= 2 N
< = - E)
= = = = = — o
= X =2 ZT ZT & = &= M N ~ o m =z
> B A X X < 22 2 a2 2 oo
A0 AOocnooononQonan
28 27 26 25 2 6B 22 21 20 19 18 17 16 18
T6772
) Té684
(TOP VIEW)
1 2 3 4 5 67 2 9 1011 12 13 14
[50[RS O 5 0 [ U0 (O M (O O 0 O §
T OO LD 0 O0OF oo 0 DL O Lo
ZZZZZZCZZZZZZZ
~ o
o] =
B
N
* *x N.C for Tewv2
* xx { )} for T6684
T6772, T6684 FP 43 PIN
*
*
~
o]

* £
ODOOD%OOOOUOUO
ZZZZZ[_.ZZZZZZZZ
34 33 32 3130292827 26 2524 23 2 21

NC [ 35
Ne [ 36
Ne 3 o
N 7 28 T6772 203 NC
vpp ] 39 T6684 19 [ NC
Nc 340 183 vDD
voe o a1 (TOP VIEW) 17 xe
ovp O ez 16 7] NC
**(ne)yrs T a3 s nc
N\ 1 234 56 7 89 1011 12 1314
REERRESSHE25288
E < @ 4
2 & * N.C for Te772
= : *% ( ) for T6684
[=}
4
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(8]

System CONFIGURATION DIAGRAM

R =5.1 K0
(1) LSI Connections Cy = 14f
{1)-1. CPU Control Type Ce=1C0FF
e ol
(@) FLAT PACKAGE e O%SEA sw
< Telse
- ._1 1 _—
pa ; CS
T Uk{ I | l
CSB 64CA R | Gz 1 i BSY \
f C T 1 T 1 o T : : |
i g%uuu wwws&&"&mwmw i \
! SPOE:ZUQQ. o - | !
PES N U~ BO = = !
a8 T = OB xx Zx Tz ER = - )
47 SP1 - T ST |
48 NC @ i = ‘
49 SP2 = TE 27 | CE ;
l 5¢ Ne Te6721a D 26 |- KT i
. 5 ret :
) 5L VDB (TOP VIEW) VR 25 ’ ‘
{52 sP3 ny TO
| i 53 Loss ‘CPU
|+ 54 TS 5%
|| {ssnc =g == |
b s v e o2 25 00353 ‘
= 2 TS a4S REZ<X
1 234 56 78 9101112
H T T T
| BB v
! ;
i ;
TO AUDIO CIRCUIT i i
.—4‘
i
14 131211209 87 6 54 3 2 1
® S o HFogeRAH QO D oD
e Mz mznSAx AR =% &8
415 NC = o< S Ts43__l
{16 nc ZE 2 GND 42
L-IVNC g= o= NC 41
18 VDD (BEIA 20L) NC 40
{19 nc VDD 39 |—
20 NC s anol NC 38
NC 37
NC 36 |
NC 35
DO O0OD DD O LoD DL O D
Z R ZZZE DL ZLZZ L. Z
21 22 23 24 25 26 27 28 20 30 51 32 33 3¢

Notes: 1.

The ceramic oscillator and capacitor connected to CKp,

and CK?2

of the T6721A should be arranged close to CK1 and CK2.
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L
HS -
o
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N\
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®
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4
[&]
o
=
a
D
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T

The ceramic oscillator and capacitor conmected to CK; and
Other than NC terminal should not be used as relay terminals.

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

1.
2.

Notes:
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(1)-2 Manual Control Type

(D FLAT PACKAGE Ry = 1004
Connected to VDD or GND according RESET SW Rz = 5.1KA
to fixed synthesis conditioms. Ry
Cy=1uF
MANUAL o
] Gd
| i 1 E | SIS o Cz=100PF
Pl 2o, Hon
: oy : F sy s
R :; i, L [N 151588
[ I ?32 o
Lo Lo |z
Y | i l [ I I ! R
[ A5 44 1 '( 5 g
RN L mgisiziz.:ugssswe‘s‘&wzs‘zmso:@za
I wsp BESZEEEZESR Elg 2 glg]i
: {! 47 SPL g 5
| {i {48 NC =
Pl 45 sP2 CE 27}—t—e
P = :
i ? 50 NC TE7Z21A RD 26p—t—
‘ 51 vID = o
ok (TOP VIEW) W 25 ’
—————52 SP3 N
L vD 24 0 Vo
53 10SS @D 23 O
m
54 T8 &g o 22
55 NC 22
-c . _ sx 24 s m 21
6 = 2 ~ . B oo
5FN§ép£§2%E%EEiE:Ei:Iﬁ320
\@ 2 34 56 7 8 9 1011 1213 14 153517 3 %%
- T T 1
| i
TO AUDIO CIRCUIT ] I
i
, H I
14 131211109 8 7 6 54 3 2 1
8 BE2EERE Ay 5
Ez§a2§ 2B E BR2 BB
{15 ¢ é = B TS 43 |
{16 xc & OND 42
{17 nC N 4lt
— 1B VID NC aU}
19 xc (EIA I0L) VI 39—
120 NG NC 3gt
Z2uuol e 37 b
NC 36
NC 35
2222228222228 %
21 22 25 2425 26 27 2829 3031 52 38

Notes:

1.

2.

The ceramic oscillator and capacitor commected CK; and CKj

of the T6721A should be arranged close to CKj and CKg.

Other than NC terminal should not be used as relay terminals.
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@ p1r MANUAL
START
i
. T HEswr
Connected to VDD or GND according 'SR sw
to fixed synthesis conditions. g
Vg
o Vo | i \
P! ‘
i Qg i
t Y
™ - -1 | ]
! ! T . ; ] 1
o N T i =| | i i
i 42 41 40 39 38 37 36 35 34 30 oz G1 30 20 28 27 56 45 24 28 22 i
2N =2 E & 5§32 2N -5 802 =% ¢ ®E ez i
S5z BEEF32 E&s zERzRESER |
! ) TE7T21A . (TOF VIEW) ;
! g2 :
: o} =~ 2 = !
: SR o, = = - Q =& ~ Ex 2 & = -
- | 5f2éscx2 @833 zExas g | |
[ 2 3 4 5 8 v 5 9 1011 12 1E 14 15 16 17 18 1& 2 21
i I T T H
[ | | | ! o
; [
! i B i i+
S A ¢
; i
- :
TC AULIO . Py j
CIRCUIT i 1 ; |
|
i ‘ : I
: |
1 | ]
* |
HENNEE N nnany
28 27 26 25 24 23 22 21 20 19 18 17 16 15
2 N BEESH 240 2 0 N o~ o WA
[=3 N QD&DED»—TQ m O A A A &=
= EREL < = =]
; —
) < Tée772 (TOPVIEW)
D o DL O v o 0 O DD VO
ZzZ ZzZ =2 Z Z = Z &4 XL X Z Z Z= =
1 2 2 4 5 6 7 89 1011 1213 14
———— ———

Nates: 1. The ceramic oscillator and capacitor conmected CK; and CKjp

of the T6721A should be arranged close to CK1 and CKg.

2. Other than NC terminal should not be used as relay terminals.
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[9] ELECTRICAL CHARACTERISITCS
ABSOLUTE MAXIMUM RATING
(Applicable to the T6721A, T6772 and T6684.)

SYMBOL [ ITEM z RATING i UNIT

VDD \ Supply Voltage -0.3 % 6.0 Ly

VIN w‘ Input Voltage .. -0.3 ~ Vppt0.3 v

Tstg ] Storage Temperature =55 ~ 125 °C

Topr l Operating Temperature -10 ~ 55 Loec

T6721A AC CHAR/CTERISTICS  (Ta=-10~55°C, Cp =15pF)
T ‘

SYMBOL Il PARAMETER ; TEST CONDITION WS_}__%% UNIT
tucs CE Fall - WR Fall time g Vpp =5V i 200] - | - | ms
twcc | WR Pulse width 1 L ‘ AT
tWCH ! TR Rise ~ CE Rise time ‘ " | 200 - ; - | ns
twps | WR Fall Time - Egizctive data “‘ I ; 2 ‘ - - ‘ s
twD WR Rise - Data hold time ‘ " ‘ 10 “ - ‘} - } us
tCBY @R, RD Rise +BSY Fall time " - i - 2 l us
tRCS CE Fall - RD Fall time " 2000 - | - | ns
tRCC RD Pulse width ‘} " \ 4 ‘ - - us
tRCH RD Rise > CE Rise Time " ‘1 200 | - - ns
tRDS RD Fall -~ Effective da;‘.:a time " ‘ -] - 2 us
cow | B Rise - Sifective daca R EERE
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TECHNICAL DATA T6684

Definition of T6721A AC Characteristics

twes WCH

WK VIiE
Vip Z7
wee WD
Vig N
Dy ~ D
(o] 3 \ VIL /
TWDS
bl
BSY S
CBY

TE
! Vin viL
TRCS TRCH

®D ViE

vip {7
)

TRCC “RDH

Dg ~ D Vor ~N
g ~ D3 Vou
TRDS

BSY R(ba

Tcey
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INTEGRATED CIRCUIT

TOSHIBA T6721A, T6772
TECHNICAL DATA T6684

T6721A DC CHARACTERISTICS (GND=0V, Vpp=5V, Ta=25°C, Unless other wise specifed.)

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

APPLICATION | STANDARD |
SYMBOL T N
PARAMETER PIN | CONDITIONS MIN. | TYP. TAX. 1UNIT
Vpp | Supply Voltage | Vpp } — 3.5 | 5 15.7 ¥
Current dissipation - Vpp=5V, Output | B - !
Ipp(l) | during operation VoD | with no load 1 ‘O'J | 1.2 | ma
C i i 1 f ‘
IDD(2) ng:ingog:rmg . VDD " |- 02 3 ua
aps vpp=3.55.7V, i | ‘ ;
£4 lgizcteg‘c’e‘“m“ - Recommended | 144 160 | 176 1 kiz
a y circuit ! ‘ ;
£0sC " gscillation " CK2 mon | 608 1640 | 672 | kHz
Vig | "1" input voltage i Except ACL Vpp=3.5 5.7V lVDD-O.é‘ - | v ? v
VIL foge " " . " ! o} - : 0.8 “ v
: | Except ACL Output no ! j i
nan | > | -{J. - | i
Vou ‘ 1" output voltage | DAO, CK2 load iVDD 0.4 i VDD ! v
VoL inon 1] n i 0 - ‘: 0.4 ' v
| Input pull-down ; ! '
. - | Lo k
RINP(1) | resistor M-START BE | k@
RINP(2)11 " pul-up " DI,WR,RD,CE - 1500 i - i ki
o Except TPN, ! i [
> = - - uA
It 1" input current MSTAELTS,TSNlVIN VDD | ) u
1 " Except DI, . ; l i
iy thel =0V - Po- b= : A
ITL 0 ¥R, RD, CF VIN=0V ‘ ,! 5 W
IpH(1) | "1" Output current (1) EOS, BSY VouT=Voppn/2 -0.4 | - 1 - mA
Lou(2) " (2) Do ~ D3 | VOUT=VDD=0.4V i-0.2 | - | - mA
10H(3) " (3) | %,W,APD,TFID | " —g.2 L - o= mA
Except (1),
IOH(4 " (4 (Z)v(B), CK2 " -0.2 - h mA
(4) ) DADO and ACL
IoL(1) | "o" v L E0S, BSY VouT = 0.4V 0.8 - - mA
I0L(2) " (2) | Dg v D3 " 0.8 - - mA
I0L(3) " (3) @2,W, APD, TFIO " 0.5 - - mA
10L (&) " (4) Same as IOH(%) v T 0.2 = - mA
D/A converter out- At time of output
0 - A v
Vout put voltage Dao with no load DD
ROUT " " jmpedance DAO - 50 - i kQ
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

T6721A, T6772
T6684

T6772 DC CHARACTERISTICS (GND=0V, Vpp=3V, Ta=25°C, Unless other wise specifed.)

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

APPLICATION STANDARD
SYMBOL { PARAMETER PIN CONDITIONS VIN. !TYP.[ AR, UNIT
i
Vpp : Supply Voltage Vpp — I 3.5 i 5 |35.7 v
:Currentdissipation ¥nD=5V. output
IDD(1) | during operation VDD DD > output 40 80 HA
X with no load
(at selection)
Current dissipation i f
IpD(2) | during operation VDD " i - 20 40 uA
(at nonselection) | i
Current during J ;
I " - ; .
DD(3) power down VDD ‘O 2 3 HA
x ; !
gp | Clock operation - Vpp=3.5 5.7V 144 {160 | 176 | kiHz
frequency |
i
V1 "1" input voltage All-inputPIN " Vpp0.8;, - Vpp | V
i
VIL IIO‘I " " " O - O . 8 V
VoH "1'" output voltage DI Qutput no load | Vpp-0.4| - VDD v
VOL ."0" " 1" " O - 0.4 V
I1g "1" input current All-inputPIN VIN = VDD - - 5 uA
IIL o " n VIN =0V - - -5 LA
- OFF
Igig | 3-state output DI 0g VINg VDD - - +5 uA
leak
Ion "1" output current " VouT=VDD-0.4V -0.2 | - - mA
ioL "o " " VouT = 0.4V 0.2 - - mA
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INTEGRATED CIRCUIT

T6721A, T6772
TOSHIBA ,
TECHNICAL DATA T6684

QUTLINE

56-4 HS

[10] Outline Drawings )
Jnit in mm

56 PIN FLAT PACKAGE

0335
l0piten
e —
| |
. -1
: 2|
|
“y
45 44 43 42 41 40 39 38 37 3635 3¢ 2T 32 31 30 R0 28 ‘ i
|
| — Y !
—— -
| e— Y] ’
: Pl o— B
“ i MAREING — . —~
| se— o) | AREA [ e— - -
=====s (voD) - - - mE===— 5 3
— ez i (VDD) 2¢ o= < @
= 25 [/ -
| —— 7% i \ C2 muwe—— |
| seaaman—" —_— 2L — §
e 20— g
19 [ i
)/\123456789101112131415161’7)8 }
o - !
. !
N ,E |
I
200+01
i
L MARK ><.
<<
=
@ o
f o o
_T n
2.6x0.4 26104 "0‘
(252+04) S
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INTEGRATED CIRCUIT

TOSHIBA T6721A, T6772
TECHNICAL DATA T6684

OUTLINE

43-4HS
43 PIN FLAT PACKAGE

Unit in o

Q.38
— }——

1.G piteck

i qu;;______

1

34 3332 31 3020 26 27 B 2/ 24 AW 22 2

C—]35 -—
| e—— T} \

26L04

¥ MARKING | i
 m— i LRE4 o _! z
E=—== (voo } - - E==T- L S
0 l (VvDD:18 [ i‘ i
——« . ! rE— ~, <
| Semetevmt— S | , 16—
e '—-——l—-—— S Ss—

:

[ e—
| E——
—
26404

2. 0MAX ,

__I 0
I

(252+04)

.@_l 2.6+0.4 [

(om5)
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

T6721A, T6772
T6684

28 27 26 25 2¢ 23 2 21 20 16 18 17 16 15
motmmhommdamhhhh
ALS u : | .
1
N | <
- ! - <
i i
'[ <
T OO P @ o
12 3 4 5 6 7 8 5 1011 IR 13 la
374 MAX,
50
/‘"7&
>
<
=
gl -p-a-‘——i—;h--)—--‘--—hl—n-dn-—o—u-—h.—.—.-—t—-ﬁ-n ><‘
(HHTHTHTHIH T TE HTETH TR A =
r 1 f B ’ ] ) ) 1 1 i ! ! 0
!
=
B gt v
59 LO.SiO.lS
254%0.25 14+015 0.2 MAX .

Note:

Unit in mm

15244025

——re—

ot
0 i -
+0.1

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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TOSHIBAINTEGRATED CIRCUIT T6721A. T6772
TECHNICAL DATA T6684

Unit in mm

42 41 40 39 38 27 36 35 34 33 32 31 30 20 28 27 26 25 2% 23 22
Mmomnmmoidhmmmcimopmodisirthmeh mm

|

isging agisgis R R gispispiigisRiigisgisiigisgurgisiogis gusy
1 2 2 4 5 8 7 8 9 101112 13 14 1516 17 18 18 20 21

1

1

‘

1
14.2MAX

53.6 MAX 15R4=C25 .
5° % 1
- = 5° |
z & /'/\ !
: |
= T |
= r
= |
H b 1
3 +01
¥ 0.25-005
-
z
=
S 153~ 174

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. 1 and No. 42 leads.
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