INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

T6803

This Materia

VOICE SYNTHESIS LSI T6803

General Description

The T6083 is a single chip PARCOR wvoice synthesis LSI with a built-

in voice data ROM (64K bits) and low-pass filter circuit.

Featrures

PARCOR system 10 kHz sampling voice output.

Built-in 64K bits ROM for voice data.

The dedicated ROM can be externally conmected. (Max. 2M bits)

Max. 63 speech phrases are selectable.
(64 or more phrases can be specified when a microcomputer is con-

nected.)

Various bit rates are selectable according to quality of sound

(9.8, 5.6 and 2.5 Kbps).

3 steps of speech speed can be changed over.
Built-in butterworth three stage low-pass filter.
5V single power supply.

Low current consumption by C-MOS process (2mA when a low-pass

filter is used.)

Power standby mode available (3 ua).

* PARCOR is the voice analysing and synthesizing method depend
by Nippon Telegram and Telephone Public Corporation (NTT).
Toshiba's voice synthesizing LSI has been developed under the
direction of NTT. Patent Nos. are No.754418, 876024 and
1045100.
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3. Examples of Voice Synthesizing System Configuration

When a voice synthesizing system is composed using the T6803,
there are two types of configuration; CPU control type using a
microcomputer, etc. and manual control type using SW, etc.

In both types, connection of dedicated mask ROM is possible.

Refer to (3).

(1) CPU control type

The basic configuration is the 2 chips configuration of CPU
+ T6803.,

FOR
| SPEAKER
AMP "—1 1
AFD LPF VM LPF DAO
o ouT N
SELO~E
: TART
cPU 1 S T6803
EOS
1 STBY
= SP1,2
CPUM_ CK1 cK2 ECL
in I l
A
VoD
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(2) Manual control type

The configuration is a minimum system and the 1 chip configura-

tion of T6803.

FOR s
D]-—l SPEAKER b3

VoD ]
APD LPF VM LPF DAO
————— ouT IN
! 6
melmer SELO~5
| S
e 1
3 o START Te80a
_—_‘3}— STBY
2
i SPL1,2
W1 CPUM CKl

| S |

C LT
I 1]
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4, LSI's Specifications

(1) Block Diagram

LPFOUT
STBY ACL APD DAO LPFIN LPF1,2
CKl TIMING AND Da ROW PARS e | ROM ADR RST
SYSTEM CONTROL = ALD,DTRD, 2
CK2 CIROUIT CONVERTER|  |FILTER CIRCUIT] E
t %’ 1 1 ° r— Do~3
SELO~5 " = 5
- [N ] 4
2 Hes VOICE SYNTHESIZED S
S T S e0 e O
TAR = ZZ8 CIRGUIT 8
5 zo0 3
CPUM 2 b S
e !
64UP z
o
ECS &
2 | Ll VOICE DATA ROM
=z ROM
SP1,2 =
Vgsi VM Vpp w1,T7 EV TS,TSN TDAI,TFIO
Vss2 A —
FOR TEST
(2) Specifications for voice synthesizer
System PARCOR
Number of arithmetic bits 15 bits
Sampling frequency 10 kHz
Interpalating calculation Available
Frame length 10 mS/20 mS

(Selectable for every phrase .... L/I ROM)
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Since the T6803 has the built-in filter circuit, voice can

be output only when a speaker and speaker driving amplyfier are

externally mounted to the voice output system.

When the capacity (64K bits) of built-in ROM of the T6803

is insufficient in (1) and (2), it is possible to expand the

capacity by externally mounted ROM.

(3) Expansion of capacity by dedicated MASK ROM

8 ROM CONTRCL SIGNAL

1 I
T6772 or
T6803 T6684 PP [
(MASK ROM)
stpy DI i )

1 ROM DATA

! (SERIAL)

1 STBY

T6772 : 64K bit dedicated mask ROM for voice

(connectable up to max. 8 pieces)

T6684 : 128K bit dedicated mask ROM for voice

(connectable up to max. 16 pieces)
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Bit/frame 50 bit/56 bit/98 bit
(selectable for every phrase .. L/I ROM)
Sound source 2 kinds ( " ")
Number of filter stages 8 stages/10 stages ( " ")
Synthesized sound Melody/voice " ")
DA converter 9 bits voltage type

(3) Specifications for low—pass filter

Type Butterworth
No. of filter orders 3 stage of LPF
Filter characteristic 2 kinds (set up through the external
terminal)
Cut off frequency 2 kinds ( " )
Circuit system Switched capacitor
—539—
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(4) L/I (LABEL/INDEX) ROM

L/I ROM is a ROM used to set up actual start address of DATA
ROM, synthesizing conditions, and internal/external
ROM designation, corresponding to phrase code (LABEL) selected by

SELO to 5 terminals, and the following éata are internally set up

automatically in the indirect designation mode (64UP = "L"):
Address 20 bits
Synthesizing conditions Following 5 data can be set up:

@ Frame length (10ms or 20ms)

@ Bits/frame (98 or 56 or 50)
@® Voice source (A or B)
@ Filter stage (10 or 8)
® Melody (Melody or voice)
ROM designation Built-in/externally mounted ROM

The above-mentioned INDEX data can be designated to all

combinations of SELO to 5 terminals (max. 63 ... 1 to 63 except 0).

(5) Vioce data ROM

PARCOR analyzed veice data (64K bits) have been set.

[Note] L/I ROM and voice data ROM are MASK ROMs and contents desired

by user will be incorporated at time of development.
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5. Operational Description

)

1

Speaking phrase setting and speaking start instruction

There are two methods available for setting speaking phrases

and directing start of speaking.

Indirect setting (64UP = "L" level)

o This is a method to use L/I ROM which is provide in the T6803.
speaking phrases are set by combinatin of SELO to 5 (1 - 63)

terminals and when the speaking start instruction START is

input, the speaking of set phrases is started.

[Example 1] The speakings of LABEL 1 and LABEL 3

This Materia

SELO l l
_
SEL1 !

SEL2~5
sTant iy ‘ n
£55 B A —

<» LABEL] SPEAKING < LABEL3 SPEAKING

o There is the EOS terminal for an output signal to monitor

whether this LSI is speaking or the speaking ended. This EOS

terminal becoems "H" level when the speaking START signal is

input and becomes "L'" level when the speaking ends.

o SELO to 5 and START input of T6803 are as illustrated below.
It is possible to make the speaking using only one of the
SELO to 5 with the START terminal set at "H" level.
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[Input]

SELO .L
!
SELS READ IN SIGNAL

START

— T6803 INTERNAL

[Example 21}
Pharase setting by SELO to 5 and speaking start (START input
= "H" level)

SELO j it
sEL) . 1

e
SEL2~5 —
.
- A
KOS I I l
|:> LABEL1 SPEAKING © LABELZ2 SPEAKING

.0 Example 1 is valid when SELO to 5 data lines are used commonly
together with other peripheral devices, while in Example 2,
SELO to 5 become the exclusive use data lines but it is pos-
sible to reduce number of lines to be connected by one line

if the START terminal is set at '"H" level when connecting to CPU.

2 Direct setting (64UP = "H" level)

o If number of phrases is over 63 phrases, it becomes possible to
directly set synthesizing conditions and start address when the

64 UP terminal is set at "H'" level.
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In case of the direct setting, data are set at the SELO to 3

terminals and written T6803 by the START signal, and types of

data to be transferred (synthesizing conditions, start address,

forced stop) are designated by the SEL4 and SELS terminals.

o Combinations

are as shown in the following tables:

SEL4 | SELS5 | Kinds of Data SEL3 SEL2 SEL1 SELO
0 ¢ Start address MSB LSB
Synthesizing Voice ROM De- Bit/
L 0 conditions 1 source signation Melody Frame (1)
0 1 Synthesizing Bit/ Frame Filter
conditions 2 Frame (2) length 0 stages
1 1 Forced % % % %
stop
1 : "H" Level * : Don't care
0 : '"L" Level
Data Data
Input P1 Input Pin
SELO 98 bit 98 bit SELO 10 stages | 8 stages
SEL1 Voice .source Melody SEL1
SEL2 Built-in External SEL2 20 ms 10 ms
ROM ROM
SEL3 56 bit 50 bit
Voice Voice
SEL3 source A source B

Synthesizing condition 1

—543—
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* Yhen 98 bit is designated in Bit/Frame (1), Bit/Frame (2)
(50/56) becomes invalid.

o Data transfer .
64 UP="H" LEVEL

SRR B CR) G5 ) (D SR

SEL _‘-—\ | |

SELS J__\ 4"_[——

O N | O ) S |
>

SPEAKING L— FORCED
START STOP

(*): Synthesizing condition (**): Address

o Either synthesizing condition 1 or 2 can be first set. 1In
addition, when synthesizing conditions were set several times,

the conditions that have been finally set become valid.

o When transferring address data, divide 4-bit data into 5 times
and transfer them from X0 to X4 successively. If synthesizing
condition have been set during transfer of address data, after

the forced stop, transfer address data again from the first.

o The synthesizing conditions are initialized (the state where
synthesizing condition data become zero) at time of ACL or
STBY. Except ACL and STBY, they are held until they are
written again (including the indirect setting).

o Speaking is automatically made after 5 times of address

transfer.

—544—

This Material Copyrighted By Its Respective Manufacturer



TOSHIBAINTEGRATED CIRCUIT
TECHNICAL DATA T6803

o The forced stop can be input in any state.

o Addresses X0 to X, correspond to DATA ROM addresses as

follows:
DATA ROM
Address Ais™A1e AxsMAiz Al VAs Ar VAL A, A, A, Ao
SELO ~ 3 Same as Same as Same as Same as SEL3 SEL2 SEL1 SELO
right right right right
Xo ~ 4 xt—t x3— ey x1— \ X0

(2) Forced stop of speaking

There are 3 methods to stop voice speaking by force.

1 Forced stop at time of indirect setting (64 UP = "L" level)

o It is possible to switch speaking phrases by force.

Therefore, when the speaking end phrase is set at one
of 63 LABELS, it is possible to effect the forced stop by
inputting this LABEL.

SELn X SPEAKING PHRASE )(spmx ENDING PHRASE
START —)
=D SPEAKING START > SPEAKING STOP
—545—
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Further, the forced change of a speaking phrase is possible

by starting a desired phrase.

Change speaking prase A with B

SELn x SPEAKING PHRASE A X SPEAKING PHRASE B

M )
S |

> SPEAKING START OF A STOP > gGPRAKING START OF B
Forced stop at time of direct setting (64 UP = "H" level)
o As described in the above (2)-2 , the forced stop of speaking

at time of the direct setting is possible when-SEL4 and SELS

are set at ""H" level and the START signal is input.

o As the forced change of a speaking phrase in the direct setting
mode is impossible, to make the speaking phrase change, once

perform the forced stop and then, start the speaking.

Speaking stop by ACL input

The ACL terminal is a terminal used to initialize the T6803
system at time of POWER ON by a capacitor connected to this
terminal and an internally provided resistor. The T6803 is
also initialized when a "L" level signal is input to this
terminal from the outside. It is therefore possible to stop
the speaking by inputting a "L'" level signal to this terminal

during the speaking.
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(3) Standby operation

o The T6803 has the standby function. When a "H" level signal
is input to the STBY terminal, the T6803 is put in the standby

mode, which can be released by inputting a "L" level signal.

o The T6803 outputs APD (Audio Power Down) signal to control
POWER ON/OFF of an external audio circuit, interlocking with
the standby mode. This signal is set at "H" level in the-
standby mode and at "L" level when the standby mode is released.

STBY _l\
DAO C} vpr2
- y— i ov
ACL
—y
B o
L
APD L_____
E__._.—— STANDBY _—————-—j
~30 ms =~30 me

o APD output becomes "H" level at the same time when STBY input
becomes "H" level, but DAO output becomes "L" level = 30ms

later.

Further, DAO output bectomes Vpp/2 level at the same time when
STBY input becomes "L" level, but APD output becomes "L" level

= 30 ms later.

o ACL input becomes "L'" level in the standby mode.
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o As the T6803 is initialized for 30ms after the standby mode
is released, no external control is accepted during this

period.

Note: When a pul-down resistor is provided in SELO to 5 and
START input terminals by mask option, SELO to 5 and START
input terminals should be set at OPEN or GND level in the
standby mode.

(4) Chattering preventing circuit

o In the manual control mode (CPUM = "L'" level), the chattering
preventing circuit is actuated to prevent malfunction of the

switches connected to the START input and SELO to 5 terminals.

The chattering preventing time is about 20ms and when the
switches are stably kept at "H" level for about 60ms after

they are depressed, the speaking is started.

If the switches are onced released and depressed again, they

should be kept at "L'" level stably for about 60ms.

Switch input

l teh tON tch TOFF

o In the CPU control mode (CPUM= "H" level), the chattering

preventing circuit is not actuated, enabling the pulse operation.

—548—

This Material Copyrighted By Its Respective Manufacturer



INTEGRATED CIRCUIT

TOSHIBA
TECHNICAL DATA T6803

(5) Speech speed
Speech speed is changable by setting SP1 or SP2.
Slow speed = 1.24 x normal speed.

Fast speed = 0.76 x normal speed.

a) manual control

slow normal fast Note: SPl and SP2 is built—in
SP1 Wl open open pull down register by
SP2 open open Wl mask optiom.

oD 17 Voo
SP1 16

SP2 15
TSN 1414 l

TS 13—
T7 12
<)

10 11

b) CPU control

slow normal fast Note: SPl and SP2 is not
SP1 VDD GND GND built-in pull down
SP2 GND GND VDD registor by mask optiom.
- 549 —
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6. Low-pass Filter

The T6803 has built-in butterworth three stage low- pass filters
used by the latest switched capacitor technology and it is possible
to output synthesized sound by connecting a speaker amplifier circuit

externally.

(1) Filter characteristic selecting function

The filter built in the T6803 have four kinds of character-
istics. Any one of the characteristcs can be selected by

setting LPFl and LPF2 terminals.

LPFl : Filter shape change—over terminal -
LPF2 : Cut-off frequency change-over terminal
Filter type-1 (LPF1="L" level) Filter type-2 (LPF1="H" level)
vg(aB) Vg (dB)
° TN ~34B . -1dB
LPF2=H LPF2=H
LPF‘2=L/ LPFR=L""] \
: £(Hz) £(Hz)
304k 3.8k 304k 38k

(The cut-off frequency shown is a value when oscillation

frequency of T6803 is 800 kHz.)

(2) When no built-in filter is used

Since the power supply (Vss2) for the low-pass filters built-in
the T6803 separated from the power supply (Vssl) for the

digital synthesizer, when a filter circuit is connected extermely
as illustrated below, it becomes possible to save power of the

built-in low-pass filters.
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VoD

To external filter circuit

With LPF1 LPF2, LPFyy and Vgg2 comnected to Vpp, open

LPFpyT an d VM.

(It is not feasible to save power of the digital synthesizer

and use the low-pass filters only.)
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7. Pin Description & Pin Connection

(1) Pin Description

PIN NO. CONFIGURATION
PIN NAME DIP MFP PULL-UP/ DESCRIPTION
1/0 |-DOWN
Vss2 1 18 (*) - ov
LPF2 2 19 Change—over input of low-pass filter
1 t ithout characteristic
LPF1 3 20 |TUPuE | Witheu
LPF OUT 4 21 Output - Low-pass filter output
M s 22 Output Reference voltage output for low-pass
P filter
LPF IN 6 23 Input without Low-pass filter input
DAC —
DAO 7 24 Output D/A converter output
_ Power down output for extermal audio
APD 8 25 Output cirouit p |
TDAIL 9 26 Input | without Test input
TFI0 10 27 Output - Test output
$2 11 28 Output - Clock pulse to external ROM
EV 12 29 Input Pull-down | Input terminal for test
ROMADR RST 13 30 Address reset output to external ROM
Output -
ALD 14 31 Start address set pulse to "
DI 15 32 Input Pull-up Data input from external ROM
DTRD 16 33 Data read pulse from external ROM
D3 17 34
D2 18 35 Address data output from external ROM
Output -
D1 19 36
DO 20 37
Vss1 21 38 (*) - ov
SELO 22 40
SELL 23 41
SEL2 24 42
SEL3 25 43 Input Phrase selection input
SEL4 26 44
SEL5 27 1
(*¥): Power Supply
—552—
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PIN NO. CONFIGIRATION
PIN NAME DIP MFP / PULL-UP/ DESCRIPTION
42 prv|es pin| MO |DOVR
RESISTOR
START 28 2 * Speaking start imstruction input
64 UP 29 3 D;:ictilszirgct iesignatxon mode
Input | without [—< ge=0 Lopu
STBY 30 4 Power down input
EOS 31 5 Output - END OF SPEECH Output
CPUM 12 6 Input without ggatterlng prevention YES/NO change-over
put o
CK1 33 7 Input | without
Ceramic vibrator connecting pin
CR2 34 8 Output -
ACL 35 9 1/0 - Power ON auto clear, Schmitt input
!
Wl 36 10 Timing signal output i
Qutput - |
T7 37 12 Test outputl
TS 38 13
Input [Pull-down| Test input
TSN 39 14
sSp2 40 15
Input * Speaking speed change—over input
SP1 41 16
Power
VDD 42 17, 39 upply - +5V

* pull-down resistor Yes/No can be designated by the mask option.

This Materi al

Option Designation START, SELO ~ 3 SPL, 2
No designation No No
Option 1 No Pull-down
Option 2 Pull-down No
Option 3 Pull-down Pull-down
—5583—
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NI 4d1 0
ova [ ]
adv =4

1val L]

ord1 €

z¢ ]

ag

sy wav wou
av ]

10

aula .

213 LPF OUT

22{T VM

20 LPF1
19 LPF2
18 vggs
17 vpp
16[—3sr1
15— sP2
14 TSN
13 TS

123 T7

T6803S
(TOP VIEW)

MFP 44 PIN

1

D3 34
D2 T35
p1 36
Do 537
Vgs) 38
vppC3s
seLg 540
sgL1 42
SEL2[C 42
SEL3CT43
SEL4[CT]44

TTON
ot M
6110V

230
T80
Mnndo
Igod
—1xa1s
Fdnve

[IIMvLS
[s1Es

DIP 42 PIN

2

018S ] 22 12[188,
TTES [} £2 oz oa
2Tds [ ¥2 8T[] 1@
£13S [ G2 8T[12a
¥1Es 92 LT0ea
stas [ u2 9T auia
IMV1S [ 82 sTP1a
dn¥o ez Yraiv
k1S [0S \w; ST LSH ¥av Wod
soa e w m 2T Ad
nndo jec o > TThaze
™o j¢ee © a OTpOIdL
wodys © o spiva
qov s ¥ gpaav
M joc Lpova
wdes g NI ad1
sl st S WA
NSl 6% Y100 4d1
248 gJov ePad
s gty 2zdd1
ad, pfzv TQass,
e W
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8. System Configuration Diagram

€Y)

Single chip system

@ uFP ==01%
R

R =25k

Cl==1u¥

C2=100pF

703,08 8 @I 5 5‘31 [ 32 TO AUDIO CIRCUIT
3 = £ o =)
N « X =T cl
34 a [ ] = 22
D3 = o =T
2 p2 ; LFF out B2
36 3 20
- b1 & LPF T FILTER SELECTIOR
4Do LPF2 (Vpp OR GND)
3. 18
Vss1 T6803S Vss2
Sy Ver 7 v
20| DD (TOP VIEW) i bD
SELO S Pl
&1 is oy CPU OR
SELl SP2 MANUAL SW
<lsEL2 TSN P
235813 s B2
44l o Hz
SEL4 =
o Eep a2 g B
\ 383 & rg B % 2 |[© 4 0
Ao © GA O O E =
-] 2] M| = o o~ &} > =) =t
HOk Fc2
& c2
. . CSB8OOA 7
CPU OR MANUAL SW *

* Connect to Vpp when the system is connected
connected to MANUAL SW.

to CPU, and connect to GND when

*% Speed change-over can be also set externally.
{Example)
VoD
(When the pull-down resistor is
available by the mask option.)
Note 1. Position the ceramic vibrator and capacitor, which are to be connected

This Materia

to CKl and CK2 terminals of T6803 at locations very close to CK1l and

CK2.

Do not use terminals as a reley terminal except NC terminal.
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@ p1p
R =25k}
Cl=1uF
CPU OR MANUAL SW C2=100pF
- —
VoD CSB&00A *
2[R
* c1 = 3
HOK
SEEEEEEEHEEEBEEEREEBEREEEE
2 ES o] o~ . N
FREEccfREEBESEZ S H 2
R g B8 a88 38
) T 6803 {TOP VIEW) e
5 2
o =
NN o~ D = - o a ~
mz‘:k‘[}‘ EOE§NN>§ZQH56NH g
L5 55 F S5 52 EEg8aeeI s E 2 2R RS
A EREESS EEEEE EEEEEEEEE
$
S
r
TO AUDIO
CIRGUIT
———

CONNECT TO Vpp OR GND ACCORDING
TO USED FILTER

* Connect to Vpp when the system is connected to CPU, and connect to GND
when connected to MANUAL SW.
** Speed change-over can be also set externally.

Vop
{Example)
[
(When the pull-down resistor is
available by the mask option.)
Note 1. Position the ceramic vibrator and capacitor, which are to be connected

to CK1l and CK2 terminals of T6803 at locations very close to CK1l and CK2.

2. Do not use terminals as a reley terminal except NC terminal.
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(2) ROM Expansion System
1 MFP
- 2 x® 4 o O =] ™~ © 0 - ) o ~
MmO MM R R R R R NN R X
o O O © o O o O 00 U L oL
Z Zm = 2 2 &2 ZE & &A= = Z Z =
354 NC
369 NC
374 NC
384 NC NC b 20
22 lvpp T6772(TOP VIEW) NC|19
404 NC VoD 18
414NC NC} 17
Lz—-QND Z NCc} 16
43 L
==1Ts o . NCL1s
@ =3
[+ <
[=]
(SRS S ¢ 5 b E g [&] g o A o
R E 228 adAa<eE z& 2 &% R=25k(
W] 07 ‘1] 2] s ™| X O 2‘5} z' : : Cl=1uF
€2=100pF
R
Fcl |
o] & =| oo af > w]m wl ™
el e or, or] op el av]ow] o
| FEREEEEEE 0 AUDIO
<
7 5 = : g =" B CIRCUIT
a A C1
134{ pg < vu2;
L—=2 p2 - LPF oUTpEE
281 py = LPF1 &8 FILTER SELECTION
i; Do LPF2 i: (Vpp Or GND)
v
3of VSS1 T6803S sszis v
- 20| VDD VDD[Tg DD
o SELO (TOP VIEW) SP1rg }cpu OR
SEL1 sp2 MANUAL SW
42 14
SEL2 TSN
23] seLs s 22
24 SEL4 o P12
CPU OR MANUAL SW -
W [} E By > =
= f=1--1 D M~ N
B e =0 B X0~ D
K 0 N o0 0 Dok E =
] o] 037 w] 0] ©] | B B[ OT ~
- -t
1]
=cC1
L 2 e
CSB8ODA

This Materi al

Vpp or GND
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R =25k0

Cl=1uf
C2=100DF

Ez
HOH

=

CPU OR MANUAL SW
CH

Vgg OR GND

CsB800OA

Cl

TECHNICAL DATA

Vpp

0THs
a8
2148
148
¥138
STIS

Lyvils

Janve
| sa1s
509
< W0dO
T390

NS L
48

a8
aay

9

<
g

5

©
~

=]
~

=]
K

]

N
2

o

la[ B

[e2]
~2

aNbo
SL
0a
a
2d
oa
adla
Ia

T6772 (TOP VIEW)

a1y

184 Moy

1sd HaQv
no

ad
29
aas

T68C3 (TOP VIEW)

il

CONNECT TO Vpp OR GND
ACCODING TO ASED FILTER

——

TOSHIBAINTEGRATED CIRCUIT
(@ bp1p

{

TO AUDIO
CIRCUIT

—558—

Copyrighted By Its Respective Mnufacturer

This Materi al



INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

T6803

44 PIN MINI FLAT PACKAGE
(MFP 44-4 BS)

This Materia

‘H’" Unit in
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TOSHIBA INTEGRATED CIRCUIT
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Unit in mm
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(Note) Lead pitch is 2.54 and tolerance is *0.25 against theoretical center

of each lead that is obtained on the basis of No.l and No.42 leads.
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9. APPLICATION OF AUDIO CIRCUIT
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10.

(1) ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

(Vg51=V552=0V)

SYMBOL ITEM RATING UNIT
VpD Supply Voltage Vgg=0.3 Vggt6.0 v
ViN Input Voltage Vgg=0.3~ Vpp+0.3 v
Vout Ouptut Voltage Vgg=0.3 , Vpp+0.3 v
Tstg Storage Temperature -55~ 125 °C
Topr Operating Temperature -10 55 °C
Tsol Lead Temperature 10 sec 260 °Cc

(2) DC CHARACTERISTICS

1imit value MIN. and MAX. values are defined by their absolute values.)

(Vg51=Vg52=0V, Vpp=5V, Ta=25°C Unless otherwise specified

LIMITS
SYMBOL P NIT
ARAMETER APPLIED TERMINAL CONDITIONS MIN. TYP | 'UhI
Vpp Supply Voltage VoD - 3.9 5(5.7|V
Ippo(1) | Supply Current (1) Vpp Vpp=5V - 1.2 | 2.7 | mA
)
IDDO(%) Supply Currént (2) VDD Vpp=5V - 0.7 |1.5| ma
Supply Current during v - _ _
Ipps over down DD Vpp=5V 3 | ua
fosc Frequency range CK1l Vpp=3.9~ 5.7V | 760 800 | 840 | kHz
igh 1 114 t —
VIR vernage R Except ACL, LPFIN|Vy =3.9+5.7V| vpp-0.8| - |V |V
VIL ol rage PUe Except ACL, LPFIN|Vpp=3.9+5.7V] 0 - lo.8lv
RPD(l) Pull down registor(l) |SPl, SP2 *2 - - 500 - kQ
RPD(Z) Pull down registor(2) |SELO~ 5, START *2 - - 30 - kQ
Rpy Pull up registor D1 - - 500 | - | k@
High level input Except TS, TSN, - _ _
I ’ VIN= 5 HA
H current EV *3 IN=VDD
Low level input
1 pu _ Vrn= - - -
L current IN=0V 5 | pA
High level output Except DAO, ACL =
1 g P P , > |Vour=Vpp=0.4V| -0, - -
OH current LPFOUT CK2 ouT”"DD 0.4 mA
Low level output = - -
IgL e pu n Voyur=0.4V 0.4 mA
D/A nverter tput
Vout véltgze outP DAO No load 0 - Vppl V
D/A converter
Rout impedance DAO 35 50| 65 | ka
*#1 Condition of low pass filter is not active. (Vgs2=Vpp)

%2 Apply only pull down registor is built-in.
%3  Apply only pull down registor is not built-in.
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(3) AC CHARACTERISTICS (Vss1=Vgs2=0V, Vpp=5V, CrL=15pF, Ta=-10~ 55°C)
Unless otherwise CPUM=High level, 64UP=Low level)

SYMBOL PARAMETER CONDITION MIN, TYP. MAX. UNIT
tPWH High level START pulse width 4 us
tpuL Low level START pulse width 64UP=""H" 24 us

teyele | START cycle time 64UP=""H" 32 us
tg Data set up time - 2 us

- 2 us
th Data hold time 64UP="H" 18 us
tprEl EOS Delay time (1) - - 2 ms
tPE2 EOS Delay time (2) — _ 2 oS
tgp START set up time 0 - - ms

SWITCHING CHARACTERISTICS TEST WAVEFORM (CPUM="H")

]
SELO~3 Vin Vig)
ViL Vi,
L Thp
Vig v ViH
START 1 V1o
tPwH TPWL
teycle
VDH
EOS — VoL
LPE2 tgp
tpEl

(4) ANALOG CHARACTERISTICS (Unless otherwise Vgg51=V552=0V, Vpp=5V, Ta=25°C)

SYMBOL PARAMETER 22‘:;;:;1 CONDITION MIN. TYP.| MAX. {UNIT
ViN Range of input voltage LPF IN Vpp=3.9~ 5.7V 1.2| = |vpp-1.2| V
VOUT |[Output voltage LPF OUT " 1.21 - |vpp-1.2}|V

- LPF1="L", 1Hz ~ lkHz {-0.5| O +0.5 dB
\Y Volt i -
G age gain - TPFI="H", 1Hz~ 1kHz |-4.5|-4 ~3.5 | dB
- LPF2="1" 2.88|3.04 3.20| kH
fe Cutoff frequency - LPF2="H" 3.6|3.8 4.0 | ke
THD Total harmonic distortion - Vin=l Vp-p - - 1.0 %
RiyN Input registance LPF 1IN 1.0|4.0 - MQ
Royt |Output registance LPF OUT - 1.0 1.5 | k&
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TOSHIBA

MEASUREMENT CIRCUIT
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