TOSHIBAINTEGRATED CIRCUIT T6721A, T6772
TECHNICAL DATA T6684

[1] General

The C2MOS voice synthesizing LSI systems T6721A, T6772 and
T6684 are the easy-to-control voice synthesizing LOW POWER L5I systems

with the following features.

T6721A C2MOS Voice Synthesizing LSI

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

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

voice output.

(2) c2MOS +5V single power supply with low power consumption.
(T6721A 2.5mW TYP; T6772 0.2mW TYP, T6684 0.3mW TYP.)

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

possible.

(4) 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.

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

(6) 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) It is possible to store data other than voice data in the voice

data ROM and use them by CPU.

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

(9) The ceramic oscillator used for oscillation provides stable speech.

(10) 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] Configuration of Voice Synthesizing System LSI

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

sizing LSI 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 control type using no CPU.

(1) CPU control type
The basic configuration of the svstem of this type is the 3 chip con-
figuration 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 VoD
lAUDIO aMH
| s
BPD DAC ACL 6 ROM CONTROL SIGNAL
2 BSY A T T
: ~ Zene1a T6772
CPU Ar SYNTHESIZ- or T6684 ” o
2 ING LSI (MASE ROM)
WE N
De~Dg ) i
T T ROM SERIAL DaTA
¢ bit BUS

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

I-RESET sW
LEF VoD
AUDIO AMP
£
— DAO  ACL ) T
SYNTHESIZING CONDITION i
< i T6772 Or
(FIXED AT Vpp OR GND) | Te721A 16684 ’ T
1 i
~AM~O  O— M-STaRT DI
>_C
MANUAL START SW
4
T+

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 pao oD
| oD @
e
CEy TTH
cx cin DA CONVERT $2
2
ROM ADRRST.ROMRST
TE 2 PD.ALD.DTRD
=D ) )
R e
_— YOICE o SYNIHES LZ1NG g%%dgg%_r
RD SYNTHESIZING © st LF
CIRCUIT = Py
2| VoD
oS DI DL o
4 RoMm ND
BSY —e @
a8 ¥
ADDRESS ADDRESS
COUNTER DECODER
SP AND REP.OD ~
D TD CPUM  M-START bR FR,EKP.LOSS Do~Ps
(ot gt] . s g ' ° .
Synthesizing LSI T6721A Voice Data Dedi-
cated Mask ROM
T6772, T6684
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[3] Specifications for Voice Synthesizing Section

(1) Operation unit
Type PARCOR type
No. of operatiomn 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 capacity 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 i Bit/ Frame l | Number of
Repeat | es
sound source effect | frame length i filter stages
i I i
Pitch | Nome k 48 \ 20mS i Available | 10
1 | !
i !
i |
Triangle ’ Available 96 ‘ 10ms \ None \ 8
wave

Selection of magnifications shown in the following table is possible

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

T

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

CODE(HEXA 1 ! 2 3 \ 4 l 5 l 6 ‘ 7 1 &

I
1
xLA%xLS

(*) x0.7 ‘XO.S x0.9 | x1.0 \xl.l\ xl.21 x1.3

(#): 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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1

Operation under CPU Controil

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.

General

@  Write operation from CPU to voice synthesizer system

TE I
Y SYNTHESIZING
cPU — SYSTEM
4-3 T67214A
SOMMAND | yo1cE mOM
DQ‘*DQ

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

CD Read operation from voice synthesizing system to CPU

This Materia

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

or data in the wvoice ROM.
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D I SYNTHESIZING SYSTEM
CPU TE721A
4-BIT VOICE ROM
STATUS OR
Do~Dg ROM DATA
—_—

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

system to CPU

p————

ws LT
SYNTHESIZING SYSTEM
T6721A
CFU VOICE ROM
|
w1
1L
oR TD ! SYNTHESIZING SYSTEM
+— T6721A
CPU P VOICE ROM
BSY L]
I

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

about 20ms when the speech‘ended to inform CPU of the
BSY is generated for a period during which control by
desirable for the synthesizing system. That is, this
of data transfer in T6721A during power on Auto Clear

mediately after WR and RD are accepted.
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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 (OP)
and generates the above-mentioned EOS. Vhen 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.

(2) Types of commands and operation of the synthesizing system

G> SPDN (SYSTEM POWER DOWN)
o Stops oscillation of T6721A and reduces pcwer to the entire synthe-
sizing system.
o Places AUTIO POWER DOWN OUTPUT APD at "H" level.
o 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)
o Releases SYSTE!! POWER DOWN status.
o After the release, there is the power on transient status for about
average 30ms. BSY is generated during this trqnmnsient status.
o APD is kept at "H" level. Therefore, prior to starting speech,
it is necessary to make AAGN shown below.
o It is necessary to take a time of more than 30ms before SAGN is

made after SPDN.
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® 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 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 LOAD)
o Speed of speech (slow, fast) is set by this command and 1 nibble

(4 bits) data that successively writes.

® cvpr@(conpITion @)
o Type of sound source and availabilirty of loss effect calcula-

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

@ cxpr @ (conDITION @)
o Similar to CNDT @, this cormand 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 KD.

o This mode is released when another command is written.
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o The low order 4 bits of & 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 Dg~ 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.

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 labelling that is described later).

@0 STRT (START)

(o]

This command starts the speech.

o Releases the status "ROM DATA ERROR".

gp 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.

QZ NOP (NO OPEPATION)

o DNo OPERATION. ROM READ MODE is, however, released by this command.

Q} 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, RO

T 1
N d BSY generat- . i
‘ame, COde€ | jng length (Té Cautions ?or ! Operation
Ds D2 DiDo | _¢ 25ps TYP) generation \
T T
i i
l | o Power down of the en-— [
SPDN 4 Té ; ; ST e b
1001 MAX. :\‘ tire svnthesizing system ‘ Sy
| o Reset : ez
= -
T iﬁ . < =
SacH | " APD remains ‘Z o Release of power cown . i
1011 ‘ at "H" level ~ = P ! ‘E ¢ =
e~ o
APDN N El e EE
" ] . o1 1 T
1010 l E\ o Brings APD to eve J‘ R
| B S
) iy = ¢
g‘igg “ " ] :1 o Brings APD to "L" level | &= °*
—
b RRDM | 11 T ROM start ad- \ 2 = '25
£l 1000 } 1 Mix ress must |5 |Ele ° Sets ROM READ MODE
=1 Note 1 \ * have been set | % = |
0 | e = >
£ 2% iz(E] :
o ROM start ad- | “9i1=| _|° Starts the speech &
%‘ STRT | }1;:\572 T,;:Z; set \ i : :: —% o If the succeeding RCH s ;
pe 0001 l\ 4 Té Synthesizin o gE|3 '; data is mot at "H"level i =
Z| Note 1 ; MAX. S itions & | STIT|E, for 1 frame, status POM ; Ca
ote l sust have been ‘ = £ < s DATA Err is released. Lo =
‘ Y \ S MW | ‘ = =
set. = || = i S
| 2l h p S
1» z! v |o Speech stop and reset =2
ngP " . '2 (synthesizing condi- @
0010 S tions and APD are held) | 5
=
i 4]
: ~ | o2
NOP | " = w ©
= !0 NO OPERATION
0000 ! E < j
REDUNDANT | s y =
COMMAND l " o Status COMMAND Err be- LS
11xx ‘ comes 1.
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*: (BSY="L")
Name, codell }.SSY generat: Cautions for .
L. Do D. D ] ing length (T4 raci Operation
3 D2 D1 Do | =6.25us TYP) gene ing
J l
SPLD i i
_ 0101 : 4 T:iAX } o " o Setc speech length |
S : - < speed i
=] x| " o 2 (speed) ‘
ot} [ [
= ! 3 = &l
£l ox g
5 cxpT@ { . o @ o =
c 0110 " 0,D1 must | £ § o Sets svnthesizing con- 3] 8
= ‘ be "O". " E ditions @ - =
= XX00 ] " c = =
P - e <
2 ; E =8 =&
=| ooTQ | = % 3 S
~ 0111 " " o =13 o Sets synthesizing con- Zg
! ! E w | E ditions @ <<
POXXXX | " o |4 ]2 £5
i S 1 i
SRR £ 9
zlaDLD 2= z =
Q1 o (] E v © g
/0011 " -G IO 23
g - S g o 3 E
5| XX XX, " Data of e@ g ¢ 'g' oy
21 x.x XY " all 20 - 2 — S| o0 Sets ROM start address e
o I bits must |7 4 5 = 20 bits.
% X3X3X5X, " be set. 1 a < 5
L XuXuXoXe " i w0
=
| XsXsXsXs "
BSY generating length Cautions for Operations other than
(T¢ = 6.25ps TYF) generating principal operations
Status read Should not be per- o Status or ROM data
) 4  T¢é 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

This Materia

nibble instruction to RRDM or STRT command write.

Similarly, 120us

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

each RD.
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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 ESY.

The timing chart is shown below.

(TB="1")
WR
v 1_;¥ﬁ7 . Té T¢=6.2545 TYFP
|
RN [ B
T67214A i

SR .. _ﬂ ' Te [

INTERNAL
BEY

|

!

SPDN !
APDN |
AAGN I
STOP |
NOP i
|

|

i

OPERATION START

OPERATION START

or 10m
(KCCORDING TO SYNTHESIZIhu
CONDITIONS)

U""F

SPEECH START

(TE="L")
I | p—
TE721A
INTERNAL Fl [-1
SIGNAL
STRT
(TE="1")
D
- ——
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Thi s

(3) Setting of parameters for synthesizing conditions and speech length

Parameters for synthesizing conditions will be determined separately

upon consultation with customers at the initial stage of the develop-
ment on the basis of their requirements for speech quality, ROM capacity,
etc. These parameters are set bv the above-mentioned comrands cxnT D ,
DT @ and SPLD and the succeeding 1 nibble data on the bus lines Dg v
D3. These parameters must have been properly set prior to the speech

and also, must nor be reset during the speech.

Svathesizinp Conditions and Bus Line Data

Condi- Synthesizing I Synthesizing
tion o - A
Bus Co% conditions @ f conditions @
Line &) '
2 I
Date o cNDT @ J cnT @
T
0 J Sound source shape | 48 bits/frame
i pitch
D, | !
1 i So?nd source shape 96 bits/frame
i triangle wave
, T
Lo effect
‘ 6] } s ) 20 ms/frame
Dn i calculation None
1 9 " Available 10 ms/frame
I Repeat avail-
o |
D i able
1 - Must be set at 0
1| Repeat  None
|
!
0 ! Filter 1C stages
Do 1 Must be set at O
i | Filter 8 stages

Magnification of Speech Length and Bus Line Data

Bus line data 1 2 ' 3 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

Vhen the recdundant codes 0,B,C,D,E and F are set, the mapnification becomes
x1.0.
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(4)

2.4 kbps
4.8 kbps
9.6 kbps

Symthesizing system status output

48 bits/frame and 20 ms/frame
48 bits/frame

96 bits/frame

and 10 ms/frame

and 10 ms/frame

(status)

Voice synthesizing bit rate is selected through the combinaiton

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

Unless the system has been placed in FOM 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 system can be known. To

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

release this

Names of status

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

ing are shown in the following table.

[
§orresponq— Status Conditions for formation (”H”)i Conditio?s for
ing bus line name ! releasing
(1) When a redundant command is ! STOP
COMMAND written. } When POWER ON
D3 (2) when write/read is made | CLEAR.
ERROR during BSY is being ! During POVER
generated. EDOVN
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-
Do ERRCR ROM CHIP that did not exist has ]tained by next
been selected or when it has start.
started from address in which
any data did not exist.
POWER When the synthesizing system is At time of POWER °
D1 DOWN in POWER DOWN status. ON.
EOS When no voice is synthesized. During voice is be~
Do END OF) ing synthesized.
(SPEECH

This Materia
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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]
T67214 ¢z ﬂ ﬂ < : ® 2 I “L __| 2
J L

5

INTERNAL COMMAND
SIGNAL ERROR

(FORMATION) (RELEASING)

COMMAND '
ERROR

@ ROM DATA ERROR

(CE="1") STRT
WR U Tp
T6721a 1l }
INTERNAL ]
SIGNAL
ROM DATA
ERROR

RESULT OF EREVIOUS MEANINGLESS RESULT OF NEW JUDGEMENT
JUDGEMENT
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® POWER_DOWN
(CE="1L") SPDN SAGN

S5
i ‘ u
TE7214 .
INTERNAL - ,
SIGNAL -2 I %QJ 163 i
y < .
POWER ' $
DOWN

@ EOS (END OF SPEECH)

(CE="1") STRT

e END OF SPEECH
BY END T 3
VCODE I ROM’

WE

(5) Setting of ROM start address

@ Voice data ROM structure and ROM data output

DI
2
S
@ MEMORY
=
g UNIT
DIRD | | edo—=o oo
PRESETTABLE
ALD RESS COUNTER
\ 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 voice data output operation is executed as shown below:

(i) 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 is once generated

from T6721A to the presettable address counter every 1 nibble.

(ii) 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) to

STRT command write.

(iii) 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.

@ Definite setting method of ROM start address

The setting sequence of the above @ - (i) is as follows.
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CPU Pata from CPU "
oeration LO bus line (MSB) ROM address (LSB)
P Ds D2 D Do Ao Ars Aua Ar As Ao
i ADLD
Command i 0 0 1 1 Yis Yie Y1y YielYas Vi Yas Ya2(¥a: Yio Yo Yo [¥7 ¥e ¥s Yu | Y3 Yo 11 Yo (g:':lderess)
LlSt data X3 X2 X1 Xo * ok ok k| ok ok * k) ok ok ok k| k Kk x x| Y3HK Xo
[andata X7 X6 Xs Xt.J L* L L *[* * % * 1% X6 Xs X XstX.lXoI
T
L3I‘d data X11 X0 Xs Xs [ * k% *L* * * *iXu X0 x;XBI}GXsXsX:. X6XXX

* * * *

l 4thdata

‘Xl.SX_\thZXlZ XLS)('lk){IJle}glxlOX?&[X’szSxﬁ-ixﬁxﬁxlXOl

I
S5thdata X9 Xas X7 Xae Ko Xue Xa7 Xas{Xus Xiaw Xu3 Xlzan Xio Xo KXo [ X7 Xe Xs Xu | X3X2 X1 Xo

* denotes indefinite values.

* Use of Labeled Start Address

When the above start address Xo ~ 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 RRDM and reloaded to select a phrase.
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ADDRESS ROM DATA

ADLD

MEMO

*\\?EBE‘-————“f::;;?'
J VOICE DATA

cPU ____,/f”'——"‘\\\\J

IABEL IS LOADED BY ADLD
AND START ADDRESS VOICE DATA ROM
IS8 READ BY RRDM.

@ ADDRESS ROM DATA

I
|
ADLD

I
START
L SEART. | voIcE DaTa
CPU ___—/’”——“\\\\\J
START ADDRESS 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 WE 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 @ or @, below.

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

mand data transfer process in the svnthesizing system.

WR OR RD i

i To
[ I
¢ l
[ 31 : |
r | ]
| 1 I !
T6721A ! b2 l ! IQ ' l 2
INTERNAL ] 7 | ! X
! 1 ;
SIGNAL LINTER.NAL BSY :Ptl—* :2-|

B5Y ) !

* BSY = CE-internal BSY

* TP = 6.25us TYP.

* When rise of WR or FU 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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This Materia

Internal BSY
generating period
(£ + t2)

Synthesizing system operation by WR or
during internal BSY generating period

WR 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 T4 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 ¢2
are counted.

4 To Max. including
characteristic
consideration.

i
!
|
|

WR or RD is inhibited WR or RD is accepted

and COMMAND ERROR of

the status is formed

Command WR or RD
during BSY by
command STOP.

Ditto. However,
previously written
STOP command (RESET)
may be executed and
ERROR released imme-
diately in some cases.

uncertainly, and un-
certain operation
and status are re-
sulted. Length of
internal BSY signal
may be extended in
some cases.

COMMAND ERROR is
formed.

WR or RD of
command STOP

4 T¢ Max. including
characteristic
consideration.

WR or RD is inhibited

and COMMAND ERROR is
formed

Ditto. However,
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 initialized.

will generate during its length.
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TOSHIBA T6721A, T6772

TECHNICAL DATA

T6684

VThen the power on is made by SAGN command, differing from the
normal case, fall of BSY signal begins to generate during WR is

at low level, not from rise of WR.

SAGN
WK

v

POWER ON

v———f
g 0 Iy O O I

t] i Lr.]

(7) EOS Output

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 10ms TYP).

When the speech is forced to stop bv 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

——— e

FGR 1 FRAME
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TOSHIBA T6721A, T6772

TECHNICAL DATA

T6684

(8) Summary of principal precautions under CPU control
@ Connect T6721A CPUM PIN to "H". (Page 8.)

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

® 1In [4]-(2) "Types of commands and operation of svnthesizing system"
(Pages 10 to 15), the following instructions should be particularly

observed:

(i) WK or RD must not be performed when internal BSY signal is
being generated. (Pages 13, 14, 22, 23 and 24.)

(ii) 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, 14.)

(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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TOSHIBA T6721A, T6772
TECHNICAL DATA T6684

[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 (D and END
C) generated from the voice data ROM of T6721. Connect CPUM PIN of
T6721A to "L".

(1) General

@ PReset of synthesizing system ACL SW ON

@ sSpeech start M-.START SW ON

® stop 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) 1is
generated for a fixed time (about 30ms) by the capacitor externallyv
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 41%40) 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 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 . START switch is normally depressed, T6721A will start

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

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

the

passed.

SYNTHESING CONDITIONS)

R e
M- START | | | | | | | ! |
STROEE | ! | \ I i |
acL - _—I
INTERNAL
M. START
STATUS :
EcE RIS SISPRNSION | pURING SPEECH r

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 synthesizing 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 analysis.

This Materia

Pin EXP L0SS BR FR
Level
Sound source | Loss effect .
L shape pitch calculation - None 48 bits/frame ; 20ms/frame
H " triangle ! 96 bits/frame | 10ms/frame
wave Available
Pin
Leve REP oD
L Repeat - Filter - 10 stages
Available &
H Repeat - None | Filter - 8 stages
—592-

Copyrighted By Its Respective Mnufacturer



INTEGRATED CIRCUIT

TOSHIBA T6721A, T6772
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Ser the T6721A speech length setting pins(SP3~ SPp) for the manual

control to the codes shown in the following table.

I I \
SP3, SPy, SPL ] Lo |
and SPg Code 1 2 3 i ¢ i 7 ; ° ’ ° : ’ 8
. . i | : i |
Magnification of | .y 71,0 8 x0.9 | x1.0 x1.1|x1.2{x1.3|=xl.4|=xL.5 x1.55
speech length | l 1

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 @ 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
r————*ﬂ } Phrase 1
HALT END @ code
START
}
| Phrase 2,3 ...Speech Speech
¥
|
HALT
START
| } No sound
RETURN END @ code RETURN END @ code
—|
HALT/START Speech LOOP Speech
—593—
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(6] Dedicated Mask ROM

(1) Use of multiple dedicated mask ROMs

On T6684 128K ROM, the speechable times withour using repeat bits

are as follows:

2.4 kbps 53 sec.
4.8 kbps 26 sec.
9.6 kbps 13 sec.

This Materia

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
Té7zZ1A ! ) | I
DI & N L
TE684 -——-
Z 2 <
FROM CPU T T -
¢ Do~3

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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IBA
TOSHIB TECHNICAL DATA T6684

[7] PIN DESCRIPTION & PIN CONNECTIONS

(1) PIN Description

(1)-1 T6721A(Voice synthesizing LSI)

T
. PIN gg' Structure i . :
PIN Name Functional Explanation
. 1/0 T Pull-up/down
( ):DIP
W 1 (5 | Output - i Output for test.
| Input for test. To be con-
TDAT 3 -
i 3 (6) | Input 3 Pull~down nected to GND.
TFI0 é 4 (7) Output é - Output for test.
540 ! 6 (8) DAC i _ DA CONVERTER Output. Output
| Output i i of Vgs during power down.
APD 7 (9) | 3 Power down.out?uc ?or ex-
: | ternal audio circuit.
: " Clock pulse to ROM or P-ROM
10 .
@2 8 ( )i i I/F LSI.
D 9 (11)! Power down to ROM or P-ROM
i i I/F LSI.
: Qutput -
ROM ADR Address reset to ROM or P-ROM
11 (12
RST. (12) 1/F LSI.
Initialize to ROM or P—ROM
ROM RST
12 (13) I/F LSI.
13 (14) Sart address set pulse to ROM
ALD ( or P~ROM I/F LSI.
T
i i P-ROM
DI 14 (15) | Input 500k Data input from ROM or
P Pull-up I1/F LSI.
Data read pulse to ROM or P-
DTRD Out -
15 (16) | Output ROM I/F LSI.
D3 18 (17)
3-state . .
D2 19 (18) | pi-direc 4-bit bus line =
—tional _ Input durl?g WR 1§ & :
DL 21 (19) | bus O?tput during RD is L".
Hi-Z at other occasions
DO 22 (20)
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[ PIN NO.
PIN Name : FP Structure [ Functional Explanation
i ¢ y.prp! 1/0 [Pull-up/down |
i ! | i
GND 23 (21) | | ; ov
- . Power |
P24 supply | -
VDD Lgp (42) | SUPREY +5V
R 25 (22){ Write pulse input of command,
i I ' data, etc. under CPU control.
! Input 500k{
_ | P i Pull-up .
) 26 (23) i Read pulse input of status,ROM
: : data, etc. under CPU control.
CE P27 (24)5 Chip enable pulse input under
i 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 f 32 (28) 1/0 - Schmitt input
- Input for test. To be con-
33 (29 -
TPN (29) Pull-down Secred to GND.
10mQ v 50mQ Start switch under manual con-
M- START
S 35 (30) Input Pull~down trol.
Connection pin for ceramic

CK1 36 (3;) None oscillator (Murata Ceralock)

Connection pin for ceramic
8 2 -

K2 38 (32) 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.
PIN Name : FP SFructure Functional Explanation
( y:pip 1/0 [Pull-up/down
: | i
REP 40 (34)i | ?
; ! i
| oD 41 (35) ., Connected to high or low
BR 43 (36) ! level under of manual control
: according to fixed svnthesiz-
FR | 4h (37) | ing conditioms.
v ; ‘ | Input for test. To be con-
TEX 43 (38% i . nected to GND.
SPO 46 (39)] ‘
SP1 i 47 (Ao)i Input None : Speech length can be set up
i by connecting this input pin
i ! to high or low level under
Sp2 49 (41 i { manual control.
SP3 52 (1) !
i
LOSS 53 (2) | j Same as EXP~FR.
4 ;
s 3 (3)! ‘ Pull-down ;. Input for test. To be con-
TSN 56 (4) l l | nected to GND
|
| i

This Materia
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(1)-2 T6772, T6684 (Mask ROM)
PIN NO. |
PIN Name FP 7 Structure Functional Explanation
( ):DIP ! 0 Pull-up/down
DO 17
D1 L2 o(18) ! ; 4-bit bus line
: Input [ Address data input at sett-
D2 4 (19), P i None ing of start address.
. !
|
D3 5 (20);
DTRD 6 (21) Data rzad pulse from synthe-
sizing LSI.
1
| Serial data output to syn-
DI 7 (22) | 3-state - thesizing LSI. Hz during
output .
nonselection and power down.
ALD 8 (23) Start address set pulse from
synthesizing LSI.
ROM RST 9 (24) Initialize from synthesizing
LSI.
ROM ADR Address reset from synthe-—
gsT |11 (23) Input None sizing LSI.
Power down from synthesizing
1 26
PD 3 (26) LSI.
Clock pulse from synthesizing
92 14 @27 LSI.
18
2
VDD 39 (28) Power _ +5V
supply _
GND 42 (15) ov
500kQ
TS 43 (16)| Input Pull-down Input for test.
29 (17 _ Qutput for test.
Iso (171 output (N.C. for T6772)
* T6684
— 598 —
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TOSHIBAINTEGRATED CIRCUIT 67214, T6T72
TECHNICAL DATA T6684

(2) PIN CONNECTIONS

(2)-1. T6721A DIP 42PIN

g
= g 2 0% T e - S -l
Z L M A Emx T2 = CZle nE e EEE
;:;::;2::.:::?_Ef\f:—-Lg::::lLl::l;
J‘lnr‘lnr\nr‘lnnnnnr\nnnnmnﬂm
42414039383735&34&3323:%2925272625242322
TE7? 2 LA
(TOP VIEW)
1 2 2 & & €6 7 8 2 1C 11 12 13 14 15 1€ 17 18 19 2C =
‘UUUUUUUUUUUUUUUUU%UUL}
= 5 = 5 2 & mu o B £ 2 = 2 % X2 R =2
mifr“g<—<;€mc::a;:::::_z
5 2 = 2 = = < Z o= < = £
- T £ 3
< E
z
T6721A FP 56 PIN -
Z
= =
-0

i

NOn00nonn

«
%
[
38

% 3 TEX
£ CaFR
5 O BR
% [ne
EJop
& [1RFP
@1 mxp

3736 35 34 33 3231 3029 28
SPO 46
SP1 147
NC ] 48
sP2 [ a0 27 [ TE
NC T 0 TET 21A 2 1 =5
v ID 5 s WE
ql: 1 (TOP VIEW) 25 3 WK
SP3 [ 5= 2¢ [ voD
LOSS [ =3 23 ] aND
TS [ 54 2 [ DC
NC ] 55 21 —3 D1
TSN [ 56 20 [ nC
N 1l 2345678 9 1011 1213 14 15 1617 1839 [ D2
BEOoo0oo0oQN A0 EKEBES=00D0n
T ad ez < AEMZ 00N SAEZ2S
a a < € @ o< =
& B =
o o=
[=h=)
<
=
=]
4
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TECHNICAL DATA

TOSHIBA
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T6684

(2)-2. T6772, T6684

DIP 28 PIN

E >
= g =
P )
= =
= = =2 o = — 2
= X = T T S = &= M N ~ © @m =
> e M X X @ 2 o2 a2 2 2 e o
OO0 O nNooQndonQoann
28 27 26 25 24 23 22 21 20 19 18 17 16 1§
T6772
) TE684
(TOP VIEW)
1 2 3 4 5 6 7 2 9 1011 12 13 14
L5 [ O [ [ 6 5 U [ 5y 50 5 0 5 5 5 0 O
T oL T D OF oo 0 DT DD
ZZEZZZEZZZZZZZ
e2] =
=
N
* x N.C for Te772
* *x { ) for T6684
T6772, T6684 FP 43 PIN
*
*
=~
w
* =
ODDOUCOQUUOOUOUO
ZZZZZHZZZZZZZZ
34 33 32 313020 2827 26 2524 25 22 21
Ne [ 35
Ne T 6
Nc T3 3
Ne T 38 T6772 203 NC
vbp T 38 T6684 193 nc
Nc ] 40 18] vDD
No o a (TOP VIEW) 173 ne
oNp O 4z 16 73 NC
¥ (Ne)Ts T a3 15— nC
AN 1 234 56 7 8 9 1011 12 1314
REZ28BErS3525283
E < @ ~
2 =z * N.C for Té6772
= : *x () for T6684
[=]
[4
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TOSHIBA

T6721A, T6772

[8] System CONFIGURATION DIAGRAM 2 =51 10
(1) LSI Connections Sy = 14F
{1)-1. CPU Control Type Cp=1COPF
e e
(@ FLAT PACKAGE i RESET SW
C2 Icise
R ,
CERAMIC = = o ; 68
OSCELLATOR O I :
CSB 54ChA R ‘ S T BST \
T T T 1T T 1 J IR NS : |
o & 4042 41 20 30 08 5706 55 5+ 3002 G i \
T o an . 5 | .
wERE23g 8y 2z 52 51 !
—| 47 SP1 |0 © = == i
48 NC @ i
L | 45 sP2 = - 2 ;
50 NG TE7 214 ! xD !
s I = :
51 VDD (TOP VIEW) i i
1 52 SP3 : ¥rg TO
| | 1 53 Loss —'—j—ﬁ CPU
! S5 NG =9 IO i
| s rsneSm 02 S0 2323 2o ) :
= 2 Z S A4S ZIZCX <C i
\1234 56 7 e 9101112131 L‘ .
L T i T : ;
[ ! | ;
i i i
TO AUDIO CIRCUIT [ ' ‘
1 ] J
i
14 131211209 8 7 6 5 4 3 2 1
N S0 BHoeAaHQ o Do~
e Mz nzZnS AKX AR = &R
4158 NC = @ < S TS 43 __l
116 NC ZE 3 GND 42
L-lv NC < o= NC 41t
18 VDD (MEIA 40L1) NC 40
19 NC VDD 39 ——
20 NC s anol NC 38
NC 37 b
NC 36 |
NC 35 |
DO OUD DL L LD O OT D
Z R ZEZZEZ DL ZZZ.AZEE -
21 22 23 24 25 26 27 28 29 30 51 32 33 3¢

Naotes:

This Materia

1. The ceramic oscillator and capacitor connected to CKjp, and CKp

of the T6721A should be arranged close to CK]l and CK2.

2. Other than NC terminal should not be used as relay terminals.
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R = 3.1 KQ

@ pIp

Ci=1lar
Cz = 10CPF

_LRES ET 3W EOS

A T | | DB
o J0H 0G|
sc,OA?a\ THE]
T T T 1]
[ 1 1 T T T 1 D IS I D S i :
[ 42 414039 33 37 36 35 34 I3 32 31 3029 28 27 26
| 2822588 5 ¥3z ez gz
! > W oW D B @ E:}Of_‘r-1<c;.:x:
i oo =
) T67214 (TOP VIEW): =
i 1 =
R ® & = 2 B x oFEE -
] = = = D g & mMEa =
1 2 4 3 2 7 € 9 10 11 i2 13 14 15 16 17
T T i - '
: [
| ot
.
TC AUDIO CIRCUIT [ | Lo :
[ H
| ’
| |
b |
i {
l || |
.
zazgvgszszégz2221201918171615
2 L 55252 B8 =82 2
- C @
::5%
T67% 2 (TOP VIEW)
222222 8882%22%22:2:8
1 23 4 5 6 7 8 9 10 11 12 1314
T T 7T 0 L S S SR S

Notes: 1. The ceramic oscillator and capacitor commected to CK; and

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

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

T6721A, T6772
T6684

(1)-2 Manual Control Type

(@ FLAT PACKAGE

TO AUDIO CIRCUIT

Ry
Connected to VDD or GND according RESET SW Rz
to fixed synthesis conditions. R o
)
N _1_
R [ b !
S ° O
oo *co_
C | Re T 11588 |
i ! ; i
DL | ik i
| —— w T
%%4342414}39383363‘3433 Y I
ize) E%%%ﬁﬁ%z?%z‘—‘zgma
= < Z =
sm & \)g F‘Es Iﬁ]ﬁ:
'y =
SP2 CE 27}——
wC Te7z21a D 26—
‘ L VID S
i (TOP VIEW) W 25
| 52 SP3 vID 2
53 10SS @D 23
54 TS . L
- Sg 0 22
- Z2 o = - zn B D 21
N Bk g22geefEiE s Ea e
\1 2 34 55 7 8 9 1011 1213 14 151517 3%
i T T T
1 i
(J [T T 1
14 151211109 87 6 54 3 2 1 AN
o -
S E2FEEE ARE BRR AR
{15 é 5 B TS 43
16 NC & OND 42
417 NC N 41t
‘— 1B VID NC 40 }
19 NC (MEIA dOL) vID 39
{20 X NC 38}
24u9l e 37
N 36
NC 35
222282228282 282%2
21 22 23 2425 26 27 28 29 30ZL 32 3334

Notes:

This Materi al

ioca
S.1KN

1uF

Cz=100PF

Q™ V0

1.

of the T6721A should be arranged close to CKj a

2.
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INTEGRATED CIRCUIT

TOSHIBA T6721A, T6772

TECHNICAL DATA

T6684

@ ore HANOAL 2 = 1000
B Fo = 5.1kQ
Connected to VDD or GND according : ﬂ.swA Cp = 1uF
to fixed synthesis conditions. —_— Co =3 »
Co = 1COP¥Y
- Ol_ e} -
mp e
' 1 Lo ' | i o H —————
P o ' - =
% cse i
e oSE
" osdaiy T -
f t - - ' i
L T T | ¢ | | H i
i 42 41 40 39 38 37 36 35 34 30 U2 Gl G0 29 28 27 26 25 24 20 22 ;
H S X = O [~ A A N =B & = =@ oioEm e X i
| Fs5s EETE: EAFIEREEECEEE |
= &
£ . ‘
; ) T6E721a . (TOP VISW) ;
: o2 - D =
c DE o, B =z 2o = =2 =2 g 2 i
P 552 ésc 2 Q32323 zExax 28 !
- 2 2 3 4 5 8 7 5 % 1011 1k 13 14 15 16 17 18 1& 2C 21
H ! T
[ || | T P
| \ P ;
| ! |
i i
P :
TC AULIO , P
CIRCUIT | i i
i | i
i
i |
: |
| 4 | [ =
28 27 26 25 24 23 22 21 20 19 18 17 16 15
2 N QEESH 2 4 2 % N o~ o 0
Se mM0EDOR —-a £ a2 A& A &=
) < Te772 (TOP VIEW)
DUOOODDOL‘ODUUO
Z Z 2 z 2=z Zz =2z = =z =z = =2
1 2 2 4 5 6 7 89 101 1213 1
— ‘ e

Notes: 1. The ceramic oscillator and capacitor connected CK; and CKjp

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

2. Other than NC terminal should not be used as relay terminals.
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TOSHIBA'NTEGRATED CIRCUIT T6721A, T6772
TECHNICAL DATA T6684

{91 ELECTRICAL CHARACTERISITCS

ABSOLUTE MAXIMUM RATING

(Applicable to the T6721A, T6772 and T6684.)

stMBoL | ITEM : RATING | unIT
VDD ‘ Supply Voltage P -0.3 6.0 v
VIN i Input Voltage . ‘ -0.3 ~ vpp+0.3 i v
Tstg l Storage Temperature | -55 ~ 125 i °c
Topr l Operating Temperature | -10 ~ 55 i °C

T6721A AC CHAR/.CTERISTICS (Ta =-10 +~55°C, CL =15pF)

T ‘
SYMBOL ! PARAMETER | TEST CONDITION ﬁ—}%%%mn
twcg | CE Fall - WR Fall time | Ypp = 5V | 200] - - | ns
twcc | WK Pulse width : " i i |- [ e
EWCH | WR Rise - CE Rise time % " | 2000 - | - -
—— : WR Fall Time - iégzctive data “ " I - | ous
twD ¥R Rise - Data hold time ‘ " w! - - us
tCBY R, RD Rise - BSY Fall time " - [ - 2 us
tRCS CE Fall ~ BD Fall time " 200 - | - | s
tRCC RD Pulse width *} " ‘ L‘ ~ \ ~ us
tReH RD Rise - CE Rise Time " | 200 - I
tRDS RD Fall -+ Effective daia time " -1 - 2 us
o | mase - EEEeeTLe anes IEEEE
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INTEGRATED CIRCUIT

TOSHIBA T6721A, T6772
TECHNICAL DATA T6684

Definition of T6721A AC Characteristics

Twes “WCH
TR VIiE
Vin Z7
wee WD
VIH N\
~0D
Do 3 \ Vig /
WDSs
BSY =

\ioﬂ

CBY

CE
N ViL vViL
TRCS TRCcH

RD Vig
Vip {7
—
TRCC “RDH
D, D Yom DY
o 3 VoL

- TRDS .
BSY OH

,__}EE

TCcBY
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TOSHIBAlNTEGRATED CIRCUIT T6721A, T6772
TECHNICAL DATA T6684

T6721A 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

|
S T NIT
YMBOL PARAMETER PIN % CONDITIONS MIN. | TYP. AX. 1UIVI
VDD \ Supply Voltage | Vpp } — 3.5 § 5 157 | v
Current dissipation - Vpp=>5V, Output | - 2 !
i - : 0. . . ! mA
Ipp (L) ; during operation VoD | with no load 1 _0 > | 1 :
Current during . " ! _ i i
Ipp(2) power down : VDD ! 10.2 3 ‘ uA
- Vpp=3.5~5.7V, i
£ | Clock operation - Recommended | 144 160 | 176 i kHz
frequency . . ! i i
circuit ‘ i
£0sC " oseillation " CK2 "o | 608 1640 § 672 | kHz
VIE | "1" input voltage i Except ACL Vpp=3.5 5.7V lvDD-o.e. - | Vpp 1 v
VIL Fugn " X . T ! 0 T~ 0.8 E v
‘ | Except ACL Output no i ;
1nan | ’ | -3J. - i i v
Vou ‘ 1" output voltage | DAO, CK2 load iVDD 0.4 | VDD
voL | "O" " W " 0 - 0.4 ; v
| Input pull-down i ! i
. - 1 30 ¢ - kQ
RINP(1) | resistor M-START } !
RINP (2) 1 " pul-up " DI,WR,RD,CE - 1500 | - i k&
Cvqn s Except TPN, | - : _ Co_ - LA
I1H 1" input current MSTAELTS,TSNLVIN VDD | 3 u
A " Except DI, =0V - [ | -5 i A
L 0 WR, ED, CE | NSOV g ; Lou
IpH(1) | ™" Output currenc (1) EGS, BSY VouT=VpDp/2 0.4 - | - mA
Lon(2) " 2) Do ~ D3 | vouT=VDD~0.4V i -0.2 - | - mA
10H(3) " (3) ¢.,W,APD,TFIO | " -0.2 - 1 - mA
Except (1),
10H(4 " 4 (2),(3), CK2 T 0.2 . - - @A
) ) DAO and ACL :
IoL(1) "o" " (1) EOS, BSY Vout = 0.4V 0.8 - - mA
10L(2) " (2) | Dg ~ D3 " 0.8 | - - mA
10L(3) B (3) @2,W, APD,TFIO " 0.5 - - mA
IoL{4) m (4) Same asIOH(%) " i 0.2 - - mA
D/A converter out- At time of output 0 _ v v
Vout put voltage DA0 with no load DD
ROUT " " jmpedance DAC - 50 - i k&
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

T6721A, T6772

T6684

T6772 DC CHARACTERISTICS (GND=0V, Vpp=53V, Ta=25°C, Unless other wise specifed.)
(Standard MIN. and MAX. values are defined by their absolute values.)
APPLICATION STANDARD
SYMBOL ‘ PARAMETER PIN CONDITIONS MIN. 1 TYP. [ MAX. UNIT
Vpp : Supply Voltage ! Vpp — | 3.5 i 5 ‘ 5.7 v
: Current dissipation Ynp=5V tout |
IDD(1) | during operation : VDD Dlzh > <;u gu - 40 i 80 HA
(at selection) ! wi ne loa i
Current dissipation ;
IPDD(2) | during operation VDD " i - i 20 40 uA
(at nonselection) | i
Current durin i ; I
I g " - . 0.
DD(3) power down VDD EO 2 3 HA
£0 Clock operation - ¥pp=3.5 5.7V 144 160 | 176 | kiz
frequency | i
t i
Vi "1" input voltage All-inputPIN " Vpp—0.8; - Vpp | V
VIL IIOVI " " " 0 - 0.8 V
VoH "1'" output voltage DI Qutput no load Vpp-0.4| - VpD v
VoL . i " " " 0 - 0.4 v
I1H "1" input current All-inputPIN VIN = VDD - - 5 uA
IIL nor " " VIN = 0V - - -5 LA
- OFF
ok i}eziate output DI 0g VINS VDD - - +5 A
IoH "1" output current " VoyT=VDD-0.4V -0.2 - - mA
1oL "ov " " Vour = 0.4V 0.2 | - - mA
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INTEGRATED CIRCUIT T6721A, T6772

HIBA
TOS TECHNICAL DATA T6684

OUTLINE

56-4 HS

[10] Outline Drawings )
Jnit in mm

56 PIN FLAT PACKAGE

035
lipitchn
e
| |
il . I
1 . = }
3 \
| CHE
' !
45 44 43 42 41 40 3% 38 37 36 35 34 32 32 31 30 R0 28 ‘ §
i
146 :
T« -—- |
s ’ \
“© i MAREING ‘ & — ( _
| — o} | AREA L) mu— <
==———=51 (vDD) L. - g ———— 4;4 H
—— sz i (VDD) 2¢ T = <
| ema— L) 2 /4 ~
| e—— 7S i X 22— i
s — E3N ree— !
 e— 20 ——— !
19 [ H
/\123456789101112131415161738 !
2 -~ !
il .’
o~ _E ;
° 1
20.0x0.1

|

!

|

i

Wg
S
Y
w

2.0MAX

2.6x0.4 2.61+0.4

(252+04¢)
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INTEGRATED CIRCUIT Te721A, T6772

TOSHIBA
TECHNICAL DATA T6684

OUTLINE

43-4HS
43 PIN FLAT PACKAGE

Unit in mm
i \ A R
! | ) =G pltck
i

T

25 26 228 212 21

26+04

il

34 3332 31 3029 28 2

e

-1

1

 — —_——— 3
| ——— 71 !

 m— |

MARKING |

| — ! ARE4 ; WE—— T
—==—=—'% (vpD’ } - - wESE=- I =
———— 0 l | fvoprws 3 3 >
——a . | ve—— ~ C
| memes— F-3 | ' 16 ——

C——— . L_ *1_____1 15 [

 em——
26104
o

|

|

!

|

H

|

!
|

|
02
2.0 MAX

2.6+ 0.4 2.6+£0.4 [

e}
(252+04) ~
<
N
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1_‘Js|n||BAINTEGRATED CIRCUIT T6721A, T6772
TECHNICAL DATA T6684

Unit in mm

]
-
]
o
1 4.2MAX

37.4 MAX, 15.24+025

-
. - s°
A i ’ \
I T

= < - FE] -
[ I ] : —e
) H o +0.1
* bz 0.25-005
yE

U
et L M

59 0.5+0.15 153 ~ 174

2.54+025 14+015 0.2 MAX |

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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TOSHIBAINTEGRATED CIRCUIT T6721A. T6772
TECHNICAL DATA T6684

Unit in mm

42 41 40 39 38 27 36 35 34 33 3% 31 30 20 28 27
Mmoo mnomopaoh

|

T O OO I oWl W L
1 2 3 4 5 6 7 8 ¢ 101112 18 14 1516 17 1819 20 21

s3]
=]
3
&
3 3

1
i
‘
1
14.2MAX

pes——

53.6 MAX

0.7MIN,
5.0MAX

3.2MIN,

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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