
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TOSHIBA INTEGRATED CIRCUIT 
TECHNICAL DATA 

5 .2 . 1 How to wri te CP U command 

5.2.2 

(1) 

As shown in Fig. 5-9, using CD RD pulse, read data from LSI 

and check BUSY bit. If not in �~� BUSY state, after setting up 

command data in Do '" OS, write a command using WR pulse. In 

case of such 3 byte commands as ADLD1, ADLD2, etc., after 

checking BUSY bit by CD RD pulse, write the QY 2nd and 3rd 

byte bits. After the 1st and 2nd byte bits of a 3 byte com­

mand, other command bits cannot be written. 

CJ I CJ 

Denotes LSI in 
output state. 

c 

BUSY bi t check L-J--Take into the inside , 
<D Command �(�j�)�~� 

�~� BUSY check 

("') : 1st byte ("''''): 2nd byte 

Fig. 5.9 How to Wri te Command 

COlllllands of T6668 

07 Do 

N 0 P 0 0 0 0 X X X X I X: Don I t care 

(1 byte) 

No operation. In the sound recording mode, this cOllllland is set 

in the sound reproducing mode. In addition, this command is 

used to reset ERR and OVR (refer to 5.3.3.) in the status reg­

ister. 
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TOSHIBA INTEGRATED CIRCUIT 

(2) 

(3) 

(4) 

(5) 

(6) 

TECHNICAL DATA 

START o o 1 x x x x 
(1 byte) 

This command is used to start the sound recording or producing 

in the direct mode from the RAM address shown by the contents 

of the address counter. 

STOP 

(1 byte) 
~IO __ ~!_O~ __ l-L_O~_X __ L-X~_X_~ 

This command is used to stop the sound recording or reproducing. 

If this command is given during the sound recording by the LABEL 

command, the contents of the address counter at time of stop 

are written into the index area of RAM. 

ADLDl 1~_0~_0~ __ 1~ __ 1-LI_A_I~9!L-A_Ia~I_A_I_7LI_A_I.~I 
(3 bytes) 

This command is used to set address in the address counter 

together with 2 bytes following that address. When the 64K bit 

RAM is specified, Au and Al8 are made to "00" by force. 

ADLD2 I 0 I 1 0 0 Al9 I Ala I A17 I AI. I 
(3 by te s )'---'-_-'-_L.---I._-'-_-'-_.l..----l 

This command is used to set address in the stop address reg­

ister together with 2 bytes following that address. When the 

64K bit RAM is specified, A19 and AI. are made to "00" by force. 

eNDT I 0 ! 1 I 0 I 1 I X I S 

(1 byte) 

(For SL, BRI and 
BRo, refer to 
the list.) 

This command specifies a bit rate and silent state. When the 

silent state is specified, the DA terminal is forced to become 

l/Z,VDD level. The silent state should not be specified at 

time of sound recording. 
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(7) 

(8} 

(9) 

TECHNICAL DATA 

LABEL 
1 1 o ~ LB.z LB" LBo I 

(1 byte) 

(For LB., LB 2 , LB. and LBo, refer to the list.) 

This command specifies Phrase No. (0", 15) and starts the sound 

recording/reproducing. When this command is given in thp sound 

recording mode, the contents of the address counter and bit 

rate code are written into the index are of RAM and then, the 

sound recording is started. In case of the sound reproducing 

mode, start address, stop address, and bit tate code are read 

from the index area and then, the sound reproducing is started. 

ADRD I 0 1 1 1 I ~ X X X 
(1 byte) L._..L..._I--......I_-I... _-1..'_-1..' _..L'_....I 

This command is used to read out the contents of the address 

counter. By successive 3 times of read access, high order 4 

bits, middle order 8 bits, and low order 8 bits are reaa in 

that order. If next command is given without performing 3 

times of read access, the ADRD code interrupted and the next 

command process is started, enah1ing read out of the status 

register. 

RE C 
1 o o o X X X X 

(1 by te) L.--L._~---l~-L._-'-_.L.---'-----J 

This command is used to set the T6668 to the sound recording 

mode wh~n it is in the sound reproducing mode. The 6668 is 

returned to the sound reporoducing mode by NOP command. 

Caution During the sound recording/reproducing (that is, when 

the EOS terminal or EOS bit of the status register is 0), 

do not give any command other than STOP. 
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List of T6668 Commands X: Don't care 

Command 1st Byte 2nd Byte 3rd Byte 
Input 

D7 Do D7 Do D7 Do Pin 

NOP 0 0 o 0 X X X X - -

START 0 o 0 1 X X X X - -
STOP 0 0 1 0 X X X X - -
ADLDI 0011A .. A,. Al7 Au A,.A,.A,.A"A"A,oA9 A. A7 A. A, A. A. A. A, Ao 

ADLD2 0100A 19 Au "\17 Au A,.A ,.A ,.A,.A"A,oA9 A. A7 A. A, A. A. A. A, Ao 

CNDT ! 010X SL BR, BRa 
.... -------- - -~ ------- ------------- -- -- - - --- ----------

SL Bit Rate BR, BRo 

Sound 0 8K 0 0 

Silent 1 11K 0 1 
I , 

I 
16K 1 0 

32K 1 1 
I 

I 1 I LABEL I 0110 LB. LB. LB" LBo - -I -------------------------------------- ---------------------

MSB LSB 

LB. LB2 LB, LBo = Phrase No. (0 '" 15) 

ADRD I OlllXXXX -I 

!...--------- - ---- - - - - - ------ -----------

Read Output Data 

1st time 0 0 0 o Au A,s A17 A,. 

2nd A"A,.A,.A 12 A"A,o A9 As 

3rd A7 A. A, A. A. A2 A, Ao 

REC 1000XXXX - -
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S.Z.3 Status register 

The status register consists of 8 bits. When the RD terminal is 

set to "L" level under CPU control, data of the status register 

is output to DO~D7 and the internal operating status of the 

T6668 can be checked, Each bit of the stat~~ register is ex­

plained in the following. 

(1) BUSY (D7) 

When the bit is 1, it indicates that the T6668 1S in reset 

state or processing a command internally. Do nnt give any 

command from CPU. If the command is given, the Lnternal 

status may possibly becomes uncertaine. 

This bit becomes 1 during the sound recording/reprpducing and 

o when the sound recording/reproducing is s tar tee. The value 

is the same as a value that is output at the EOS t"rn,inal. 

(J) ERR (DS) 

Command error. This bit becomes 1 when any undefi~"d ~s given 

to the T6668. This bit is reset by NOP COl1ulIand. 

Address over. It is indicated that the sound re:'crJLllg ends 

as the address counter exceeded max. addresses oj fA~ during 

the sound recording by LABEL command. This status! i ': is 

reset by NOP command. 

(5) MZ. Ml (D3. DZ) 

Values of these bi ts are the same as those se t d t r", I"~,,d." 

MZ and MI. 
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Terminal Name D7 D6 D5 D4 D3 D2 Dl DO 

Status reguster BUSY EOS ERR OVR M2 Ml 0 0 

Table 5-5 Status Register 

5.2.4 BUSY bit 

Conditions for setting "BUSY" bit of the status register to 

"1" are broadly classified into the following 3 condi tions. 

That is, "BUSY" bit is set to "1" during the reset period of 

T6668, during the process of command given externally, and 

during the process after stop of the sound recording due to 

address over. 

(1) Reset precess 

When the ACL terminal becomes "L" level, BUSY bi t becomes 1. 

Wh~n 'the ACL terminal re turns to "R" level again, the internal 

state of T6668 is initialized and after all are completed, 

BUSY bit becomes O. 

(2) Command process 

When it is detected that both of the CE and WR terminals have 

become "L" level in the CPU mode, BUSY bit becomes 1. When 

the process of all commands is completed, BUSY bit returns to 

o again. The command process is actually started after return 

of the least either one of the CE or WR terminal to "R" level 

has been detected. (The table shown below also indicates times 

for BUSY bit to become 0 after the CE or WR terminal returned 

to "H" level.) 
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(3) Address overflow process 

When the address counter is overflown during the sound re­

cording in the label index mode, the T6668 automatically 

stops the sound recording. During this period, BUSY bit also 

becomes 1. 

Generating 
BUSY Generating Conditions Length (max. ) 

Reset process (after ACL ) 3 tIS 

NOP, START, CNDT, REC Command 3 till 

ADLDl, ADLD2 Command 1st Byte 4 till 

2nd, 3rd Byte 3 till 

ADRD Command 4 t~ 

LABEL Command Sound recording mode 35 till 

Sound reproducing mode 67 tIS 

STOP 
During sound recording in 40 t~ label index mode 

Command Others 3 tyl 

Address over fl ow process 34 til 

tyl * 15.3 us @fCLK = 655 KHz 

Table 5-6 BUSY Generating Length 
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5.2.5 Address overflow detector 

When the address counter exceeds maximum address that is de­

termined by the terminal 256K, M2 and Ml, it is detected by 

this detector. When the LABEL command is given in the sound 

recording mode, it becomes valid and is kept until the NOP 

command is given. 

When the address overflow is detected, the sound recording is 

stopped, a value of the maximum address is written into the 

index area as the stop address and then, the address counter 

is preset a t address 00400H. In addition, the OVR bi t of 

the status register is set. During this period of processing, 

BUSY bit of the status register also becoIDPs 1. 

5.2.6 Address comparator flip-flop 

The sound recording/reproducing to stopped if the contents of 

the address counter agrees with those of the stop address 

register when this flip-flop has been set. When it has been 

reset, the sound recording/reproducing is not stopped until 

the SXOP command is given. (Exception: Address overflow in 

the preceding item) 

This flip-flop is set when the ALDS2 command is given or when 

the LABEL command is given in the sound reproducing mode, and 

is reset when the ADLDl command is given or when the LABEL 

command is given in the sound recording mode. 

5.2.7 Direct mode and label/index mode for phrase accessing 

These are two ways about both recording and reproducing of T6668 

when it is under CPU control. 
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That is, one is the Direct mode and another is Label/Index 

mode. The former is the way to designate start address, stop 

address and bit rate of each phrase by command, and the latter 

is to designate indirectly phrase number as serial binary code. 

So, at the Label/Index mode, some part of RAM(s) is used for 

Index area. On the contrary at the Direct mode, such a part 

can be used for voice data area. 

OOOOOH 

RAMI 

00400H -----

RAMI 

)FFFFH 

RAM2 

7FFFFH 

RAM) 

8FFFFH 

RAM4 

FFFFFH 

256K DRAM 

1 Index area 
at the case 
of Label/ 
Index mode 

+ This part can be used 
for voice data area 
at Direct mode. 

Voilce data area 

Fi.g. 5-10 Memory Map at Direct Mode 

5.2.8 The method of recording/reproducing 

The method of recording/reproducing of T6668 under CPU control 

is explained as follows. 

(1) Recording/reproducing at Label/Index mode 

Similar to the case of manual control, at Label/Index mode, 

some part of outer D-RAM(s) is used for Index area for storage 

of start addresses, stop addresses and bit rates. 
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The difference from the case of manual control is that the 

designation of phrase, bit rate and stop are performed by 

commands, and start is performed immediately by Label command. 

So, maximum number of phrases which can be designated by this 

way is 16. 

(2) Recording/reproducing at Direc t mode 

At this mode, start and end addresses are designated directly 

by commands ADLD1, ADLD2 respectively. 

So, Index area of D-RAM(s) mentioned above can be used for 

voice data area. 

Endless speach is available when start address is set as 

ADLD1=OOOOOH and end address as ADLD2 a maximum address of 

RAM(s) (ex. FFFFFH at 4 pcs of 256K D-RAMs) at the recording 

and then at the reproducing, just ADLDI a OOaaOH is given. 

There is no limitation of maximum number of phrases which can 

be designated by this way. 
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5.2.9 The flow chart of recording/reproducing at "Label/Index mode" 

(1) Recording 

A t the case 
of changing 
bit rate 

L-___ -,-___ ---l- - -[Reset the address counter of T6668 

L-___ -,-___ ---l - - - [Release of ACL 

L-___ -,-____ .J - - - [waiting 

1---_-,-___ -' 

--[setting the bit r~te 

[
Setting of phrase. After this command 

--- voice recording starts immediately. 

[
Checking if recording length exceeds 

- - - the RAM(s) capacity. (This is done 
by internal operation of T6668.) 

'-___ -,-____ -'-- -[ To stop recording 

~~~[ Dedde '0 '0",10= nex< o<he, ph,_.e. 
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(2) Reproducing 

Input of NOP [ 
'--___ c_o..,mma __ n_d __ .J - - - Wai ting 

Input of LABEL 
conrnand [

Setting of phrase. After this com­
-- - mand, voice reproducing starts 

immediately. 

[
Checking the end of speech of the 

--- phrase. 

- -_[ Decide to con tinue the selec tion of 
phrase. 

Note: Under CPU control mode, bit rate is that settled previously 

at the recording. 
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TOSHIBA INTEGRATED CIRCUIT 
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5.2.10 The flow chart of recording/reproducing at "Direc t mode" 

(1) Recording 

At the 
case of 
changing 
bit rate 

START 

'--___ -, ____ .j ---[Reset the address counter of T6668 

'----_-, ____ .J- --[Release of ACL 

~------~------~ 

- - - [setting the recording mode. 

r-- - ----

~----r----"'- -- [setting the bit rate 

'-----r----.... --- [DeSignation of start address 

~===;:r-----' 

_ __ [DeSignation of end address 

'-___ -,-____ ...J- - -[voice recording starts 

STOP 

[
Checking if address coincides with the 

- - - end address (ADLD2) (This is done by 
internal operation of T6668.) 

___ [DeCide to continue at other or same 
address. 

Note 1: For Endless speech, see 5.2.8 (2). 
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(2) Reproducing 

'-----.;:..:...::=r=:.::..:~----I-- - [setting the reproducing mode 

Input of ADLDI [ 
'------r----~- -- Setting of start address 

'------r----~- -- [setting of end address 

'------r----~-- - [start of voice reproducing 

STOP 

CCheckin g if address coincides with the 
_ _ _ end address (ADLD2). (This is done 

by internal operation of T6668.) 

___ [DeCide to continue at other or 
same address. 

Note 2: For Endless speech, see 5.2.8 (2). 
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5.3 Reset operation 

(1) the status during reset operating 

Low level to ACL pin causes the reset to T6668 and almost 

internal operations such as recording/reproducing stop. 

But the reflesh counter doesn't stop, so the data stored in 

D-RAM(s) doesn't change. And "BUSY" bit of status register 

becomes "I". 

(2) the status after reset operation 

High level after low to ACL causes the status as follows. 

(1) Under CPU control mode, it becomes reproducing mode, 

(2) The contents of address counter and stop address register 

becomes "00400H", 

(3) Address over flow detec.tor becomes reset (ineffective status), 

Address comparator flip flop becomes reset. 

(4) Under CPU control mode, bit rate becomes 8K bps, and 

"Designa tion of Silence" (see 5.2.2) becomes reset. 

(5) ERR and OVR bits in status register become reset. 

After that, BUSY bit in status register becomes reset. 

5.4 Precautions 

(1) Under manual and CPU control mode 

o During recording or reproducing operation, pins of Ml, M2 and 

256K must not be changed. 
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o ACL condition doesn't stop the oscillation for the reason of 

keeping the data in D-RAM(s). It resets address counter, 

flags etc. 

(2) Under manual control mode 

o The conditions of phrase, bit rate and recording/reproducing 

settled before S~RT will be kept after START operation and 

not change until next START. Thst is, T6668 doesn't care 

those conditions after START operation has done. 

o During recording, S~RT input is not accepted. If phrase number 

is changed by START input during recording, stop address of 

recording phrase is uncertain. 

o During reproducing, START input is accepted for the utility 

of "buffer function" (see 5.1.6 (2». 

o When "Address over' condition (that is, maximum RAM capacity 

is already used by previous recordings), START input for 

recording is inhibitted for the protection of RAM data. 

ACL operation resets flags, and address for re-recording. 

(3) Under CPU control mode 

o During recording or reproducing, don't make other commands 

except STOP. T6668 operates uncertainly and internal status 

may possibly becomes uncertain. 
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6. Pin Description 

6.1 Connection to D-RAMs 

T6668 needs outer D-RAMs (dynamic RAMs) for the storage of 

recorded voice data. 

Maximum four 64K D-RAMs of four 256K D-RAMs are connected 

directly to T6668. But it is impossible to connect 64K D-RAM(s) 

and 256K D-RAM(s) at the same time. 

VDD 

Ill'" 

~~I 
I 

RAS 
r--

r-
DIN 

0 .-< '" 01'" I~ '" 

:\ 
~ DOUT 

0 < < < ~ .... AD 
> ~ 

L..-- Al 

- N.C 
TI0441256 VDD T6 

A2 ... 
A3 

::> I'" r---,.. ., .. .., '" 0 < < < < < < ~ 0 .---- A4. 

668 

.--- A5 

I A6 

f:U:;ln 
I' I I I 

VSSI(GND) ,. 

Fig. 5-1 Connection with D-RAM 
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Fig. 5-1 shows the connection with one D-RAM. At the case of 

two or more D-RAMs, CASl pin of T6668 must be connected to the 

CAS pin of 1st D-RAM, then CAS2 of T6668 to the CAS of 2nd D-RAM 

and so on. Other pins about D-RAM of T6668 may be connected 

parrallel to each D-RAMs, (See 2. "Example of Voice Recording/ 

Reproducing LSI Sys tem Configura tion" .) 

Some pins of T6668 must be settled high or" low according to the 

type and number of outer D-RAMs, Table 5-1 shows. These condi­

tions shown in Table must not be changed during recording or 

reproducing operation. 

"-Pin name of 

':-~ 256K 
Type of 

D-RAM ~~ of T6668 
M2 Ml Number 

of D-RAMs 

256K 1 1 pcs 0 0 

64K 0 2 pcs 0 1 

3 pcs 1 0 

4 pcs 1 1 

1 = VDD, 0 = VSSl 

Table 5-1 Conditions of T6668 Pins, 256K, M2 and Ml 

6.2 Analog functions 

T6668 has microphone amplifier and bnad pass filter for voice 

output filter on chip. 

So, voice recording and reproducing system is easily available by 

connecting microphone and audio power amplifier. 
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(1) MIC. AMP. 

ADI 
DAO 

FILIN 
FILoUT 

TS2 
TSl 1/.1 

£-0 ... 5 141 C 1 N 1---l----"t-g-=--""Y1I4I C 
<.> .... 
::;; 

1/.1 
- + 

Be careful for wiring. The 

signal from MIC is so small 

tha t noise from surroundings 

tends to have influence. 

Fig. 5-11 An example of the connection of MIC to the chip 

There are two MIC. AMP.s. 

(1) between MICIN and Cl 

(2) between C2 and MICOUT 

gain is about 26 dB 

gain is about 20dB 

So, there are three ways (I), (2) and (1) + (2). One is selected 

by the type of MIC. Cl or MICOUT pin must be connected to ADI 

pin at the case of (1) or (2) and (1) + (2) respectively. 

Frequency characteristics of MIC.AMP. 

VG 
(dB) 

60 

2C 

0 

- f-

103 

Frequ.ency (Hz) 

a This characteristic is between MICIN and MICOUT with 

coupling Cl and C2. 
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(2) Filtt!r 

27k 0.01.1.1 
DAD t--...,. ....... Hh 

1"1 LIN 1------' 
FILOUT 

T52 
T81 

IHCIN 

OND TA7336P 

VDD 

5P( SO) 

Fig. 5-12 An example of the autio Amp. circuit and connection 

Frequency characteristics of band pass filter 

VO 
(dB) 

o 

-10 

-20 

/ 

-30 
102 

/ 

""' 

I' 

II 
. -'--

llt1i-

103 

Frequency (Hz) 

II II 

o This characteristics is betwe~n FT.~IN and FILOUT. 
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I 
0) 
....a 
w 
I 

MIC 
IN 

600k 

23.18M{l 

I--
1l.458pl' 1* 

Note VD;) = 4.5 ",5 .5V 
VSS=O.OV 
for OPAMP. 

23.18MJl 

~ 
Vref 

C2 
C1 

I4ICAMP 

23.1BM!l 

BPI' 

300k 

MIC 
OUT 

* Registors are negative 
registor. 

Fig. 5-13 Equivalent Circuits of Analog Circuits 
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6.3 Pin description 

Pin Structure 
Manual Control CPU Control Pin Name 

I/O Pull-up/ I/O Pull-up/ Functional Explanation 
No. down down 

--
CASl 1 Output - Output - Column Address St,robe Output 

CAS2 2 Used from CASl to that required 

CAS3 4 corresponding to the number of 

CAS4 5 D-RAHs. 
-.. 

Ext 6 Output - Output - Output for the use of expanding 

of outer RAMs 

HSB of T6668's address counter (2(' 

bit) is output 

HI 7 Input None Input None Programming terminal of the 

M2 8 number of outer D-RAMs. 

:::::::--- Hz M 
1 pcs L L 

I 2 pcs L H 
H = VDD, 3 pcs H L I 

4 pcs H H L = VSSl 

VSSl 9 Power - Power - Power supply pin. to be connected 

VSS2 supply supply to minus. VSSl is for digital 

circuit and VSS2 is for analog. 

Csref 11 Input - Input For connecting capacitors which 

Vref 12 and and stabilize the reference voltage 

output output for the built-in OP-AMPs or SCF 

circuits. 

MICOUT 13 Output - Output - Output of built-in MIC.AMP. the 

center of output level is 1/2.VDD. 
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Pin Structure 
Manual Control CPU Control Pin Name 

I/O Pull-up/ Pull-up/ Functional Explanation 
No. 

down down 

C2 14 Input None Input None Capacitor for coupling of built-in 

Cl 15 Output - Output - MIC.AMP. must be connected to 

these pins. 

MICIN 16 Input None None None Input pin of built-in MIC.AMP. 

Mic. must be connected to this pin 

through capacitor. 

TSI 17 Input None Input None For tes t only. must be open. 

TS2 18 Output - Output -

FILOUT 19 Output - Output - Output and input pins of built-in 

FILIN 20 Input None Input None band pass filter for voice output. 

DAO 21 Output - Output - Synthesized voice output pin. 

structure is voltage to type. 

During recording, realtime synthe-

sized voice of input voice is out-

putting as the moni tor output. 

The center of output level is 1/2. 

VDD· 

ADI 22 Input None Input None Voice input pin of analysis cir-

cuit. The center of input signal 

level must be 1/2,VDD. 

VDD 23/ Power - Power - Power supply. +5V (TYP.) 

53 supply supply 

ACL 25 Input Pull-up Input Pull-up Reset input pin 
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Pin Struc ture 
Manual Control CPU Control Pin Name 

I/O Pull-up/ I/O Pull-up/ No. 
down down 

CPUM 26 Input None Input None 

DO 27 Input Pull-up/ Input None 

Dl 28 down and 

D2 29 output 

D3 31 

D4 32 

D5 33 

D6 .34 

D7 35 
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Functional Explanation 

Mode change pin. Must be fixed to 

low level under manual control 

mode, fixed to high level under 

CPU control mode. 

In the CPU control mode, these 

are bi-directional data bus for 

commands or data between outer CPU 

and T6668. 

In the MANUAL controlmode these 

are used is such a way as shown 

below. 

(1) DO 'V D3: inputs for phrase 
selection. Max. 16 phrases 
can be selected by these four,,· 
bit codes. 

(2) D4: input for "START". Record 
Recording or reproducing start~ 
starts after setting this in 
high level. 

(3) D5: input for "STOP". Record­
ing or reproducing stops after 
setting this high level. 

(4) D6, D7: inputs for bit rate 
selection. The correspondence 
of available four bit rates 
and two-bit codes are as 
follows. -- D. 

8Kbps L L 
llKbps L H 
l6Kbps H L 
32Kbos H H 

H = VDD, L = VSSI 
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Pin Structure 
Manual Control CPU Control Pin Name 

I/O Pull-up/ I/O Pull-up/ 
FWl::tional Description 

No. 
down down 

-
CE 37 Input Pull- Input None Under the CPU control mode, this 

down 
pin is for chip enable input. 

Under the manual control mode,dur-

ing voice reproducing, to put high 

:evel to this pin, no voice is 

forced to DAO output. During voice 

recording, this pin must be put to 

low level. 

-WR 39 Input Pull- Input None Under the CPU control mode, this 

down pin is for write signal input. 

Under the manual control mode,this 

pin is for selection of recording or 

reproducing. High level to this ! 

pin makes recording and low makes 

i reproducing mode respectively. 

-
RD 40 Input Pull- Input None Under CPU con trol mode, this pin 

down is for read signal input. 

EOS 41 Output - Output - Output of "End of Speech". It be-

comes low level after the start of 

recording or reproducing, and be-

comes high level after the stop of 

those. 

XIN 42 Input None Input None Input and output pins of oscil-

lator circuit. 

XOUT 43 Output - Output - 655KHz ceramic oscillator and 

I capaci tors must be connected. 
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Pin Strl ~ture 
Manual Cons tol CPU Control Pin Name 
I/o Pull-up/ I/O Pull-up/ Functional Explanation 

No. 
o down down 

TEST 44 Input Pull- Input Pull- For test only. must be open. 
down down 

256K 45 Input None Input None Input for the selection of the 

type of external D-RAMs. 

It must be set in low level for 

64K bit D-RMI and high level for 

256K bit D-RAM. 

-
46 

Write pulse output pin. Connect WE Output - Output - to WRITE pins of outer D-RAMs. 
Output pin for write pulse to 
WRITE pins of external D-RAMs. 

RAS 47 Output - Output - Low address strobe output. 
Connect this to RAS pins of outer 

I D-RAMs. 

DIN 48 
I 

I Input Pull-up Input Pull-up Data input pin. Connect this to 

data output pins (If outer D-RAMs. 

OOUT 49 Output - Output - Data output pin. Connect this to 

data input pins of outer D-RAMs. 

AD 50 Output - Output - Address output. 

Al 51 Address output pins to D-RAMs. 
A2 54 A8 is not needed when 64K bit 
A3 55 D-RAMs are used. 
A4 56 

A5 57 

A6 58 

A7 59 

AS 60 
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7. Pin Connections 

60 PIN FLAT PACKAGE 

4.5 44. 43 ~ 41 40 39 38 :y., 36 35 34. 33 32 31 

WE 4.6 30 NoC 
RAS 4.7 29 D2 
DIN 4.8 

28 Dl 
DOUT 4.9 

27 DO 
AO 50 CPUIl 26 
Al 51 25 ACt" 

NoC 52 24. NoC 
VDD 53 23 VDD 

A2 54. TOP V lEW ADI 22 
A3 55 21 DAO 
A40 56 20 l"ILIN 
A5 19 FILOUT 
A6 18 TS2 
A7 17 TS1 
A8 16 MICIN 

* NC --- No connection 
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8. Outline Drawing 

60 PIN MINI FLAT PACAGE (MFP 60-4 BS) Unit in mm 

itch 

~ 44 43 42 41 40 39:38:y, 36 3534 33 32 31 

1--+--1 
30 
29 

28 

m 

I : 26 

i MARKING I 25 .-. '" 24 d 0 

+I +I 

I I ~EA 23 0 <0 

I 
... '" 22 .-. rl 

21 , , 
I 20 L_+ __ ~ 

17 

H.O±CH 

(17.6±O.3 ) 

MARK ~ ~. 

----L---
(0.6 ) I q 

'" 
J I I I 

../r\ , 
"'\' - -------

~1 ~ ""' 0 

15.2 ± 0.3 '" 0 
~ 
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9. Electrical Characteristics 

9.1 Absolute Maxim'lID Rating 

SYMBOL ITEM RATING UNIT 

VDD Supply Voltage -0.3 'V 6.0 V 

VIN Input Vol tage -0 . 3 'V VDD + O. 3 V 

VOUT Output Voltage -0.3'V VDD + 0.3 V 

Tstg Storage Temeprature -55 'V 125 ·e 

9.2 Recommended operating condition 

ITEM SYMBOL RATING UNIT 

Supply Voltage VDD 4.5 'V 5.5 V 

Input Voltage VIN 0 'V VDD V 

Output Voltage VOUT 0 'V VDD V 

Oscillation Frequency [eLK 640 'V 1000 kHz 

Operating Temperature Topr -10 'V 55 °e 
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9.3 DC Charac teris tics (VOO a 5 V .:!: 10%, Ta - 25 ·C) 

SYMBOL ITEM CONDITION MIN. TYP. MAX. UNIT 

IIH Input OO"'D7, TEST 
Current(DE RD WR) VIN - VDD, CPUM = L 20 100 500 

IILI Input Current 1 (DIN) VIN - 0 SO 100 350 

I1A 
IIL2 Input Current 2 (ACL) VIN ~ 0 250 500 1000 

IILK Input Leake Current VIN - 0'" VDD, CPUM = R - - +10 - , 

-_.-
VIHI Input High Voltage 1 DO'" D7,CE,RD,WR,DIN 2.4 - -

VIH2 Input High Voltage 2 Except above 4.1 - - I 
V ---

VILl Input Low Voltage 1 DO", D7,CE,RD,WR,DIN - - 0.8 

VIL Input Low Voltage 2 Except above - - 0.4 

lOR Output High Current VOUT - 2.4v 0.5 - -

IOL Output Low Current VOUT = 0.8V 0.5 - -

o Io/ithout the external 
loads at all output 

ISSI Supply Current 1 (VSSl ) pins. - 1.0 3.0 

o When no signal is rnA 
input to MICIN. 

o l-lithout the external 
loads at all output 

ISS2 Supply Current 2 (VSS2) 
pins. - 1.0 3.0 

o w'hen no signal is 
input. 

Note: Each TYP. value is under VDD=S,OV, Ta=2SoC. 

MIN. and V~. values are defined by their absolute values. 
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9.4 AC Characteristics (VDn=5V±10%, Ta=25°C,fCLK=655KHz, CL=50pF) 

9.4.1 For data read (status reading) 

SYMBOL ITEM MIN. TYP. MAX. UNIT 

tRD Read Disable Time (ADRD Cocroand) 21 - -

tACC Read Access Time - - 3 llS 

tOD Output Disable Time - - 3 

Read cycle (1) Read cycle (2) 
tRD 

CE 
CE 

RD RD 

DO-D7 DO-D7 
(OUT) VALID 

(OUT) VALID 

9.4.2 For data write (conunand wri.ting) 

SYMBOL ITEM MIN. TYP. MAX. UNIT 

tDS Data Set-up Time 2 - -

tDH Data Hold Time 2 - - ]JS 

tWRP WR Pulse Width 3 - -

Write cycle (1) Write cycle (2) 

DO-D7 ---..t;::===±:::~.,------­ DO-D7 -----\r,:====~~i,-----------­
(IN) ( IN) 
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9.4.3 For speech analysis (voice recording) 

SYMBOL ITEM MIN. TYP. MAX. UNIT 

.' 
tASR Low Address Se t-up Time 150 - -

ns 
tRAH Low Address Holding Time - - -
tRAS RAS Pulse Width - 4.58 - /.Is 

tAse Column Address Se t-up Time 150 - -
ns 

tCAH Column Address Holging Time 500 - -

tCAS CAS Pulse Width - 3.05 - /.Is 

twcs l-lri te Command Se t-up Time - 1.53 -
/.IS 

tWEP 
-
WE Pulse Width - 3.05 -

tDWS Data Output Se t-up Time 500 - -
ns 

tDWH Data Output Holding Time 500 - -

twcs 

tWEP --V I--
t------

~ tDWH 

VALID ~ 
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9.4.4 For speech synthesis (voice reproducint) 

SYMBOL lTEH MIN. TYP. .MAX. UNIT 

tDCS Data Input Set-up Time 500 - -
ns 

tDCH Data Input Holding Time 0 - -

f--- tRAS 
----.,u 

A(JAs ---~.!!.::.~-=f''--/I\:;~::-.;;iIf '-___ -4-__ _ 
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9.5 Electrical Characteristics of Analog Circuit 

(1) Microphone amp (VSS1=VSS2-0V, VDD=5V, Ta-25°C fIN=lkHz unless otherwise specified) 

SYMBOL ITEM PIN CONDITION MIN. TYP. MAX. UNIT 

VINl MICIN MICAMP(1)+(2) - 6 8 

VIN2 Input Voltage Range MICIN MICAMP(l) - 60 80 mVp-p 

VIN3 C2 MICAMP(2) - 120 160 

VGl MICIN - 46 --MICOUT 

VG2 Voltage Gain MICIN 
VIN=6mVp-p 

26 dB - --C1 f IN=100Hz'" 10kHz 
C2 

VG3 -MICOU'l' - 20 -
THD Total Harmonic Distortion MICIN VIN=6mVp p - - 2 % -MICOUT fIN=100Hz'" 10kHz 
RIN1 MICIN 20 30 40 

Input Registance - Jill 
RIN2 C2 20 30 40 

RoUT! C1 0.5 1 1.5 
IOl Output Registance -

ROUT2 MICOUT 1 1.5 2 

(2) Band pass filter (Notes are same as above) 

SYMBOL ITEM PIN CONDITION MIN. TYP. MAX. UNIT 
VIN Input Voltage Range FILIN - - 2.4 2.6 Vp-p 

VG Voltage Gain FILIN VIN=1.0Vp-p 
-27 - -1 dB -FILOUT fIN=100Hz'" 10kHz 

THD Total Harmonic Distortion 
FILIN VIN=1.0Vp-p - - 4 % 
-FILOUT fIN=lOOHz'" 10kHz 

RIN Input Registance FILIN - 5 7 9 MQ 

ROUT Output Registance FILOUT - 3 5 7 MQ 

(3) Audio In (Notes are same as above) 

SYMBOL ITEM PIN CONDITION MIN. TYP. MAX. UNIT 
VIN Input Voltage Range ADI - - 1.2 1.6 Vp-p 
VOUT Output Registance ADI - 1 - - MQ 

(4) Audio Output (Notes are sa~e as 

ITEM CONDITION 
Output Registance 
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Evaluation circuit diagram 

o Please refer to "7. Pin Connctions" for the name of each pin. 

VDn 5V 

§~t=::!:!:TId~~+ ____ OUTPUT 

l/l 

Q.lttX2 

GND 
OUTPUT 
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T6668 Application Circuit (256K DRAM x 4) 

This is example of the circuit and each value of 
components. So at the case of the optimization 
for customer's needs is required, some change 
will be considered. 
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C2MOS VOICE RECOGNITION LSI 

T6658A 

L AUG. 1985 
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The T6658A is a single chip voice recognition LSI with the on-chip analog 

interface, voice analysis, recognition process and system control functions. 

A voice recognition system can be composed with an external micropnone, RAM 

and keyboard. 

1. Features 

Single chip voice recognition LSI 

o Recognition system Speaker dependent isolated spoken word recognition 

o Number of words registered Max. 40 words (10 words/block x 4 blocks) 

o Registration RAM 

o Input voice length 

o Response time 

4K bits/block is required, up to 16K bits. 

0.16'" 0.96 s. 

Max. 0.48 s + no sound detection time (max. 0.24 s) 

(at registration of 40 words, 0.13 s + no sound 

detection time at registration of 10 words.) 

• A microphone can be directly connected. 

o Manual control by the keyboard or CPU control is possible. 

o External RAM for registration can be connected directly. 

o 5V single power supply. Low power consumption with C2MOS process. 

At voice input 4.5mA TYP. (Vnn=5 V, Ta~25°C) 

At stand-by 3 jJA MAX. (Vnn=5 V, Ta=25°'C) 

T6658A 

o On-chip 400 kHz ceramic oscillation circuit, also RC oscillation is provided. 

(mask option; T6658B) 

o Input/Output is LS-TTL compatible (except some input terminals). 

o 67-pin thin flat package 
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1410 IN 

LINEIN ~--------~ 

LI N E ~-----------' 

KI-K, 

81-8 , 

BLK1.2 

WDI-WD, 

CPUI4 

Ri5 

~8Y 

EOR 

AO-Ag 

DO-D7 

CEl-CE, 

Wi! 

BPF·REOT·LPF(OHl) 

BPF·REOT·LPF(CH2) 

BPF·RECT·LPV(CH3) 

BPF . R.EC T· LPV( CH4 ) 

A/D 
CONVERTER 

RAM 

16WORD X 4BIT 

ROM 

512WORD.X 10BIT 

·-693-
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4. Specifications 

4-1 Recognition part 

Recognition method Speaker dependent word recognition 

Voice analysis 4 channel - B.P.F. 

Number of words registrered Maximum 40 words 

Input voice length 0.16'" 0.96 sec. 

Response time Uax1mum O. 72 sec. (at 40 words registered) 

4-2 Another part 

Results of recognition Block No.: 2 bits, Word No.: 4 bits 

Uanual mode: 4x4 key matrix 
Conunand input 

CPU mode : 4 bit - data bus 

Registration RAM 4Kbit - RAM up to 4 pieces or 16Kbit - RAM 
1 piece 

Clock frequency 400 KHz±lO% 
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5. Operational Description 

The operation of the T6658A is divided broadly into two modes; the re­

gistration mode and recognition mode. On the other hand, there are two 

methods for controlling the T6658A; the manual mode by means 6f an external 

keyboard and the CPU mode in which the T6658A is controlled by another micro­

computer. Further, there is the stand-by mode to stop the operation of the 

T6658A to reduce power consumption. The registration and recognition modes 

are described in this section. 

STBY="H" 

REGST="H" ---------- . 

REGST="L" 

\ REGST .. "L" 
, ,STBY="L" 
~. 

REGST-"H" 
STBY="L" 

STBY="H" 

The registration mode is a mode to register words which are desired to 

be recognized and stored them in an external RAM. Words must always be 

registered prior to recognition. 

The recognition mode is a mode to actually recognize words. In this 

recognition mode, the T6658A starts the recognition operation automatically 

whenever voice is input. Even after the T6658A has been placed in the recog­

nition mode, it is possible to return to the registration mode again and make 

the addition and/or change of words to be registered or already registered 

words. 

In the stand-by mode, the operation of the T6658A is completely stopped 

but contents of words registered in the external RAM are kept unchanged. 

It is possible to shift to this stand-by mode from both the recognition and 

registration modes. However, in case of the manual mode and registration 

mode, current flows into the built-in pull-down resistors and therfore, to 

operate the T6658A in the manual mode it is necessary to shift from the 

recognition mode to the stand-by mode. 
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5-1. Registration mode 

This is the mode to register words to be recognized prior to 

recognition. It is necessary to execute the registration before 

actual recognition. 

There are four commands (BLK, ENT, CAN and ALLCAN) available for 

the registration mode of the T6658A. 

(1) BLK Command 

o Code 

o Sequence 

• Operation 

1 1 0 0 (Binary) 

n=Block No. (1 - 4) 

This command specifies BLOCK No. to which words are 

registered or cancelled. This command is given to 

the T6658A following a numeral (1 - 4) specifying 

BLOCK No. After the execution of this command, the 

specified BLOCK No. is output to BLK1. BLK2· 

BLOCK No. once specified is h,-,ld until next specifi­

cation. However, at the start of the registration 

mode, the T6658A is in the state where BLOCK 1 is 

specified. 
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(2) ENT Command 

o Code 

o Sequence 

I I 0 I (Bin~ry) 

(U!]·IBLKD [Eil IENTI m= Word No. (1 - 10) 

o Operation This command specifies Word No. of an area in which 

words are registerd. This command is given to the 

T6658A following numeral (1 - 10) specifying Word No. 

Thereafter, the T6658A is put in the state waiting 

voice input. Further, it is also posible to suspend 

the registration by giving optional code except NOP 

before voice input. This code is only a dummy, so 

(3) CAN Command 

o Code 

o Sequence 

it isn't processed as a command. After the registra­

tion process, registrered BLOCK No. and Word No. or 

error code are output to BLKl - BLK2 and WDl - WD4' 

If necessary, BLK command should be executed before 

this command. 

I I I 0 (Binary) 

m = Word No. (1 to 10) 

o Operation This command cancels the word which is registered 

to th~ word No. specified. If necessary, BLK com­

mand should be executed before this command. 

(4) ALLCAN Command 

o Code 1 1 1 I (Binary) 

o Sequence IALLCANI 

o Operation This command cancels the registration of all words. 
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At the recognition mode, the T6658 skips the 

pattern matching process for any area in which no 

word is registered. Therefore, it is recommended 

for small word application to execute this command 

first in order to reduce response time and improve 

recognition accuracy. 

(5) List of registration command (CPU mode) 

Command Code 
Operation name ~ K3 K2 K1 

NOP 0 0 0 0 
No operation, this code is given 
previously. 

1 0 0 0 1 

2 0 0 1 0 

3 0 0 1 1 

4 0 1 0 0 

5 0 1 0 1 Block No., Word No. 

6 0 1 1 0 However block number is 1 - 4. 

7 0 1 1 1 

8 1 0 0 0 

9 1 0 0 1 

10 1 0 1 0 
.. -

- 1 0 1 1 Inhibited 

BLK 1 1 0 0 Block No. designation 

ENT 1 1 0 1 1 word registration 

CAN 1 1 1 0 1 word cancel 

ALLCAN 1 1 1 1 All words cancel 

Note) If at least 1 bit of K1 - K4 is "1" level, the T6658A operates as 

command input. Therefore, NOP command (All "0") are given 

previously. (Under CPU mode) 
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(6) Status output under registration mode 

(1) BLKlo BLK2 Code Meaning 
BLK2 BLKl 

0 0 be registered within block 1 

0 1 be registered within block 2 

1 0 be registered within block 3 

1 1 be registered within block 4 

Note) Block No. is 1 - 4 under the designation of BLK command, but 

outputs to BLKI, BLK2 are 0 - 3. ~1hen an error occurred, 

BLK output is undefined. 

(2) WDI -
WD4 WD4 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

Code 
WD3 WD2 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 

WDI 

0 

1 

0 

I 

0 

1 

0 

I 

0 

1 

0 

1 

0 

1 

0 

1 

Meaning 

Unused 

be registered to word 1 

be registered to word 2 

be registered to word 3 

be registered to word 4 

be registered to word 5 

be registered to word 6 

be registered to word 7 

be registered to word 8 

be registered to word 9 

be registered to word 10 

Unused (never be output) 

Unused (never be output) 

Unused (never be output) 

Input voice is under 0.16 s. 

Input voice is over 0.96 s. 

-699-

T6658A 



TOSHIBA INTEGRATED CIRCUIT 
TECHNICAL DATA I 

(7) Precautions for registration operation 

(Common to Manual and CPU Mode) 

o Once Block No. is designated, the same block becomes an object of 

registration and cancellation unless a new block is designated. 

However, the T6658A is in a state where Block I is designated 

immediately after the registration mode has started. 

o If BLK, ENT or CAN command is given without giving primary figures 

specifying Block No. and Word No., Block No. and Word No. that become 

the objects of processing are indefinite. Therefore, use of the 

T6658A in such a manner as this should be avoided. 

If the registration is made again in the same Block No. and Word No. 

in which the registration has been made, the old contents of the 

registration are rewritten to the new contents. 

o If any fiture other than I through 4 is given to designate Block No., 

actually designated Block No. will be the given figure minus 4. 

In this case, however, BSY and EOR outputs are not properly carried 

out and therefore, control by an external CPU in the CPU mode may 

become impossible. If the redesignation is made using proper figures, 

BSY and EOR outputs are normally carried out. 

T6658A 

o If plural figures are consecutively given, the lastly given figure is 

valid. Therefore, even when erroneous figures are given, if it is 

before giving BLK, ENT or CAN command, the proper operation can be made 

by giving proper figures. 

Example: m· ill ·1 ENT 1 Registered in Word 6. 
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5-2. Recognition mode 

Under the recognition mode. the T6658A starts the recognition 

process automatically when voices are input. and outputs the re­

sults to BLKI- BLK2. WDl - WD4' Therefore. it is only necessary 

for the host side to read outputs from the T6658A. 

After end of the recognition. the T6658A does not accept next 

voice input for about 11 ms. This is a waiting time for the host 

system to surely read the result of recognition. 

List of recognition output code 

Code 
BLK2 BLKl Meaning 

0 0 be recognized within block 1 

0 1 be recognized ~lithin block 2 

1 0 be recognized within block 3 

1 1 be recognized within block 4 
Note: When an error occurred. BLK output is undefined. 

(2) WDl- WD4 Code Measning 
WD4 WD3 WD2 Wl 

0 0 0 0 Unused 
0 0 0 1 be recoe:nized as word 1 
0 0 1 0 be recognized as word 2 
0 0 1 1 be recognized as word 3 
0 1 0 0 be recognized as word 4 
0 1 0 1 be recognized as word 5 
0 1 1 0 be recognized as word 6 
0 1 1 1 be recoe:nized as word 7 
1 0 0 0 be recognized as word 8 
1 0 0 I be recognized as word 9 
I 0 1 0 be recognized as word 10 
1 0 1 1 Unused (nev~;.-pe ou~put) 
1 1 0 0 Unused (never be output) 
1 1 0 1 Judged as unree:istered word. 
1 1 1 0 Input voice is under 0.16 s. 
1 1 1 1 Input voice is over 0.96 s. 
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5-3. Examples of control in CPU mode 

(1) Registration mode 

Repeat 
Required 
Number of ¢ 

.; Outputs 

'" ,.. 
0 
;3: 

..... Waiting 
0 Voice ,.. Input OJ 

§ 
Z 

'" Waiting OJ ,.. 
..... Registration 
::l 
a' Processing 
OJ 

Co'. 

.... 
ca 
OJ 
p. 
OJ 

Co'. 

One Word Registration Flow 
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(2) Recognition mode 

Uaiting Voice Input 

Waiting Recognition Processing 

Note) If reading of BLKl - BLK2 and \IDI - WD4 is not completed 

within lims after the rise of EOR, there is a probability of 

the change of these outputs due to next voice input. 
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5-4 Example of operation in manual mode 

In the manual mode, all the operation for registration are 

performed through the externally connected keyboard. 

Meanings and sequence of commands are as described previously. 

Examples are shown below. 

Kinds of Keys 

n (Figure I'" 10) Block No., Word No. 

BLK Block designation 

ENT One word registration 

CAN One word cancel 

ALL CAN All words cancel 

Example of Operation Flow 

REGST="H" 

IALL CAN I 
[!] IBLKI IT] I ENT I 

''Voice'' 

"Voice" 

"Voice" 

RES ET= "L" 

"Voice" 

(Set to Registration Mode) 

All words cancel 

Registration in 
Block 1, Word 1 

Registration in 
Block 1, Word 2 

Registration in 
Block 2, Word I 

Order of 

Block No. or Word No. 

can be designated 

freely and be used 

repeatedly, if necessary. 

(Set to Recognition Mode) 

Output of recognition result 
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5-5 Stand-by Mode 

(1) State of T6658A in stand-by mode and precautions 

o The clock is stopped, and BSY~''H'' and ACL="L" are output. 

o Result of recognition (BLKl, BLK2, WDl'VWDZ) is kept as it is. 

Therefore, in such a case where LED is kept ON by this output, it is 

necessary to turn off LED through the external circuit. 

o If RD="L" in the manual mode, current may flow to the internal pull-down 

resistors (connected to Kl 'V K4) • In the manual mode, therefore, RD must 

be always kept at ''H'' level. 

o If REGST="H" in the manual mode, current may flow to the internal pull­

down resistors. In the manual mode, therefore, it is necessary to set 

REGST to "L" level and then, place the T6658A in the stand-by state. 

o The T66S8A is placed in the stand-by state asynchronous with the internal 

CPU operation. Therefore, in such as application where the T6658A is 

controlled by an external CPU, it is necessary to pay attention to the 

timing for placing the T6658A in the stand-by state. 

(Z) Operation at time of releasing the T6658A from stand-by state 

o If REGST="H" when STBY becomes "L", the T6658A performs the internal 

initialization. Therefore, BSY becomes "L" and it becomes possible to 

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

o If REGST-"L" when STBY becomes "L", the T6658A performs the internal 

initialization and "0" is output for the recognition outputs (BLKl, 

BLK2, WDl 'V WD2) • At this time, EOR is kept at "H". Therefore, it 

becomes possible to accept voice inputs. A time from the stand-by 

releasing to voice input is about 3Oms. 
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5-6 Reset operation 

The ACL terminal of the T6658 is the I/O terminal and when STBY-"H", 

ACL="L" is output. On the other hand, the T6658A can be reset by 

giving a "L" level signal to this terminal from the outside. The 

reser operation of the T6658A is explained in the following. 

When ACL="L", interrupting the processing of resistration and 

recognition, the T6658A outputs BSY="H" signal. However, the 

check is not stopped. 

o When ACL="H", the T6658A performs the internal initializatin. 

The operation at this time is the same as that at time of standby 

release. Refer to 5-5 Standby Mode (2). 

o The registered data stored in RAM remain unchanged regardless 

of the reset operation. 
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6. Description of External Circuit 

6-1 Microphone input 

The dynamic range (Maximum allowable input without distor­

tion) of the MICIN termianl is 3.5 mVrms. By connecting a 

resistor to the MICIN terminal in series, it is possible to 

reduce gain of the on-chip microphone amplifier of the T6658A 

and expand this dynamic range. 

T6658A 

lIICIN DYNAMIC RANGE 
llIC 

T6658A 

LINEIN DR= (1+ Ri[kn) )x.3.5[mvrmsJ 
25 

LINE Ri= O"-50[kn) 

If a value of Ri becomes excessively large, noise is easily 

picked up. Therefore, to further decrease the microphone 

input level, a vanable registro (VR) should be used as il­

lustrated below. 

VR 
10kD. 

"'~ 
1", + 

OPEN 

T6658A 

lIICIN 

LINEIN 

LINE 
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6-2 Line input 

The dynamic range of the LINEIN terminal is 550 mVrms, but 

it is possible to expand this dynamic range by connecting a 

resistor to this terminal in series. 

T6658A 

?J---ilI--.I1M--4 LINEI N 

IHCIN 

LINE 

Note: Input level adjustment 

DYNAMIC RANGE 

Ri:[kn] 
DR=(I+ 65 )x 550 [mvrms] 

Ri = 0 '" 100[kn] 

To adjust levels at the MICIN and LINEIN terminals, if. is 

a good method to observe output signal level from the 

MICOUT terminal of the T6658A. Instead of a microph'clle, 

etc., connec t 1 kHz sine wave tha t has about the salllf- IE''lel 

as the level tha t is obtained when sopken to a micrc"holl.-

in an ordinary loudness of voice. While observing f£ gnlLl at 

the MIO)UT terminal by means of an oscilloscope, etl; .• 

adjust tt with VR. etc. to obtain 250 'V 300 mVpp. 
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6-3 Keyboard switches connection 

The keyboard switches connection under the· manual mode is 

illustrated in the following figure. The switch should not be 

connected to those portions on the matrix without entry of the $11· Ic:h. 

The chattering time must be less T6658A 

than 20mS. 

6-4 Clock generator 

+-----I S 3 

~--~--~--------~S2 

Sl 

The ':1'6658A ahs an on-chir RC oscillator circuit as a dod gene­

rator in additior to the ceramic oscillator circuit, and th I;, Lrcui t 

can be operated .. ith a 32.768 kliz clock as the synchronizing signal 

from the outside. Wask o?tion) 

T66! SA T 6658A 

CSB4.00(4.00 k ,~) 

lloop 

(1) CERAMI C ':SClLLA T ION 

32.768 k~ 

(X'TAL OSCILLATION) 

(2) RC ().'CILLATION (MASK OPTION: 
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6-5 External RAM connection 

(1) Under using 1024 word by 4 bit RAM 

AO-Ag 

* DO-D;] 

RAMI RA142 
T665BA AO-AIt V Ol-V04 AO-A9 VOI-V04 

T055l4 T055l4 
BB!T n. IVW OE F,/W CJr 

WR 

OEI 

CE2 

OE;] 

OE4 

* D4--D7 &re no t used. Leave open. 

10 

4 

'I 

'/ 

······14 AX. 4pcs 

'f 

* RAMl--RA144 are used tor the registrations of blockl--block4 
Oorrespondently. The RAl41always must be connected. 

(2) Under using 2048 word by 8 bit RAM 

Ao '-- Open 
.n 

Ao-AB AI-A9 

GEl Ag 

CEz AlO 

T665BA -.lVDD T05516 
B BIT 

DO-D7 
B !/Ol-VOS 

Wl'f fVW 
CE;] L -aEi 

O~ 
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6-6 Precaution for use of dry battery 

When four dry batteries are used as the power supply of 

the T6658A, voltage may exceed 6V and the absolute maximum 

rating at the early stage after started to operate. In this 

case, it is necessary to take some measures; e,g., to insert a 

diode into a power circuit In series, 

Dl 

~ I 
vDD - r--- T6658A 

1 
The terminal to be set at 

GND 

1 
"HI! level must always be 

connected to the power tha t 

has passed through a diode. 
Di lS1588, etc. 

-711-

T6658A 



-...I ... 
I\) 

I 
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~ 
58 OAP2 

01111 

~
vref 

5 CB ret 

6 ADCAP 

0.0471ll1Dlll 

~84 

T665BA 

OE2 
33 

eEl 32 

A9 
31 

A8 30 

A7 29 

A6 28 

A5 26 

A4 
25 

A3 24 

A2 
22 

Al 
21 

'Wl1: 36 

CE3 
34 

... 
'f a .... en 
~ ::E: III _ 

! III 
In )I 
o .... 

T05516 III z: 
'Cl --t 

9 AlD 'Cl -t rn ~ m 
22 All h' () C> 
23 A8 III ::r: :;::0 

A7 ~. Z » 
2 0 _.--t 

A6 ::l () rn 
3 A5 n » 0 
4A4, ~ r" 

5 A3 g 0 ('") 
6 A2 ~ » :;::0 
7li ~ -t ('") 
B~ f » C 

E --t 
III 
~ 42 83 

43 82 

.-----f-----+-----+------------«~ BLK2~49~~~~ . Sl W 
__ _r~ __ _r~~1_~~+_~~------~37~K4 BLKl~51~-«~~ ~ 

VDD~lDDK 8: 
~ __ ~38~K3 WD4~~_«~~ 

WOO 52 
D----{)+5V 

J. ''';ll''' r"" K2 53 
D wm 

WDl 1-"'54'--_«.e--4 

8T BY EOR ~48"--flO&--4 

-+-..,..-;<>-+--:.--+-_~ __ -.---J I I 
(i V~ P ~r----r---....-.--.--.--r-~::;""'::;" VDD 

Note J. When the stand-by mode is 
used, it is necessary to 
turn the REGST switch OFF 
and furthermore, turn LED 
OFF in the stand .. by state. 

2. External capacitors and 
ceramic vibrators shall be 
positioned as close as 
possible to the T6658A. 01 

0'1 
CJ'I 
(Xl 
l> 
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7. Pin Descriptions 

7-1 MICIN (Analog Input) 

The microphone connecting terminal. A microphone is connected to 

this terminal with a coupling capacitor. 

7-2 LINEIN (Analog Input) 

The line input terminal. Signal is input between this terminal and 

GND through a coupling capacitor. 

7-3 LINE (Digital Input) 

The microphone/line input selection terminal. When this terminal is 

placed at "L" level. the MICIN is selected. and at "H" level. the LINEIN is 

selected. 

7-4 MICOUT. TRAI. TRAO. TRCI (Analog I/O) 

A Customer can't use these terminals. Leave open. 

7-5 Kl - K4 (Digital I/O) 

The command input terminals at time of the registration mode. 

Under the CPU mode. commands are directly given from the CPU side. Under 

the manual mode. a keyboard is connected,--at the same time the internal 

pull down registers are connected. The key chattering suppression time 

is about 20 ms. When lUi is at "L" level, the same value as contents of 

WDl - WD4 are output independently of the registration/recognition mode. 

7-6 51 - 54 (Digital Output) 

The key scan signal output at the manual mode. 
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7-7 CPUM (Digital Input) 

The Manual/CPU Mode selection terminal. When this terminal is at 

"L" level, the system is placed in the manual mode. 

When this terminal is changed to "H" level, the system is placed in 

the CPU mode and commands for the registration are transferred directly to 

Kl - K4 from CPU. 

7-8 REGST (Digital Input) 

The recognition/registration mode selection terminal. When this 

terminal is at "L" level, the system is placed in the recogintion mode and 

performs the recognition for input voice. At "H" level, the system is 

placed in the registration mode and performs the registration for input 

voice. Under manual mode, the internal pull down register is connected. 

7-9 WDl - 1ID4. BLKl, BLK2 (Digital Outputs) 

These are the output terminals of result of recognition. Block No. 

and Word No. of registered words, which are judged to be most similar to 

input voice, are output. These outputs are held until next voice input 

at recognition mode, and until next command input at registration mode. 

Immediately after system reset, these terminals are placed to "L" level. 

7-10 EaR (Digital Output) 

The EaR (End of Recognition) output terminal. Under both the re­

cognition/registration modes, this terminal is placed at "L" level during 

voice input and becomes "H" level when the results are output to WDl - WD4' 

BLKI and BLKZ after end of the recognition/registration process. 

7-11 RD (Digital Input) 

The Kl - K4 I/O selection terminal. When this terminal is placed at 

"L" level, the same contents as those of WDl - WD4 are output to Kl - K/+. 

Further, when this terminal is at "H" level, Kl - K4 are changed to the 

input terminals, and bidrectional data transfer is possible for CPU. 
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7-12 AO - Ag (Digital Outputs) 

The address bus to be connected to an external RAM for registratiooo 

Either a 1024 word by 4 bit RAM or a 2048 word by 8 bit is used. (Refer 

to section 6 - 5 External RAM connection for details.) 

7-13 DO - D7 (Digital I/O) 

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

by 4 bit RAM. 

7-14 CEI - CE4 (Digital Outputs) 

The chip enable outputs for external RAM. A 2048 word x 8 bit RAM 

uses CEI and CE2 as Ag and A10 respectively, and connects CE3 to the chip 

enable terminal of RAM. (Refer to 6 - 5 External RAM connection for 

details.) 

7-15 WR (Digital Output) 

The WRITE signal for external RAM. 

7-16 BBIT (Digital Input) 

The external RAM selection terminal. This terminal is placed at "L" 

level for a 1024 word x 4 bit RAM, and at "H" level for a 2048 word x 8 bit 

RAM. 

7-17 ACL (Digital I/O) 

The system reset terminal of the T6658A. At time of power ON 

and under stand-by state, ilL" level signal is output. 

Normally, a capacitor is connected between this terminal and GND, but it 

is also possible to give signal externally. ACL pulse width is 30 ms 

TYP. (CACL-l ~F). 
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7-18 STBY (Digital Input) 

The standby input terminal. When a "H" level signal is input to 

this terminal, the T6658A is placed in the stand-by mode. 

7-19 BSY (Digital Output) 

When the T6658A is processing a command under the registration~de. 

"H" level signal indicates next command cannot be accepted. Further, this 

terminal becomes "H" level when registering voice is being input. Under 

the recognition mode, "H" level signal is always output. 

7-20 Vref, Csref, ADCAP, CAPl, CAP2 

The decoupling capacitor connecting terminals of the reference 

voltage circuit inside the T6658A. A capacitor is connected between 

each of these terminals and GND. 

7-21 XIN, XOUT (Digital I/O) 

A ceramic oscillator (400 kHz) for the T6658A internal clock is con­

nected to these terminals. When RC oscillation is selected by the mask 

option, 32.768 kHz clock is given to XIN from the outside as synchronizing 

signal. 

At this time, XOUT should be kept open. (Refer to section 6 - 4 Clock 

generator for details.) 

7-22 TS1, TS2, TIOl, TI02 

The test terminals. Connect TSI and TS2 to GND and leave TIOI and 

TI02 open. 

7-23 VDD, GND 

The power supply terminals. 
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T6658A Table of Terminals 

Name Pin No. 1./0 Description Remark 

MICIN 64 Input MIC Input 

LINEIN 66 Input LINE Input 

LINE 65 Input MIC/LINE input selection 

MICOUT 67 Output MIC AMP Output 

TRAI 1 Input For test 

TRAO 2 Output For test 

TACI 3 Input For test 

Kl 40 I/O Coomand input, recognition Pull down in the 
output (Word No. ) manual mode 

K2 39 I/O " II 

K3 38 I/O II II I 
K4 37 I/O " II J 
Sl 44 Output Key scan signal (in the 

I manual mode) 

S2 43 Output " J 
S3 42 Output " 
S4 41 Output " 
CPUM 56 Input Manual/CPU mode selection 

REGST 46 Input Rrecognition/regisration mode Pull down in the 
selection. manual mode 

WDl 54 Output Recognition output (Word No.) 

WD2 53 Output " 
WD3 52 Output " 
WD4 51 Output II 

BLKI 50 Output Recognition output {Block No.} 

BLK2 49 Output " 
EOR 48 Output Recognition end signal 

BSY 47 Output BUSY signal .-
RD 45 Input Read signal to Kl '" K4 

AO 20 Output Address for registration RAM 

Al 21 Output II 
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Name Pin No. I/O Description Remark 

A2 22 Output Address for registration RAM 

A3 24 Output " 
A4 25 Output " 
A5 26 Output " 
A6 28 Output " 
A7 29 Output " 
A8 30 Output " 
A9 31 Output " 
DO 19 I/O Data bus for re gis tration Pull down at time 

RAM time of input --
Dl 18 I/O " " 
D2 17 I/O " " 
D3 16 I/O " " I 
D4 15 I/O " " J 
D5 14 I/O " " J -, -. 

I D6 13 I/O " " 
.-1 D7 12 I/O " " 

00 32 Output Chip enable for n'r;is'~ration I RAM 

CE2 33 Output " 
CE3 34 Output " 
CE4 35 Output " 
WR 36 Output Write strobe for registration 

RAM 

8BIT 55 Input 4-bit/8-bit RAM selection 

STBY 60 Input Stand-by signal 

ACL 57 I/O Rese t signal 

Vref 4 Analog circui t reference - voltage 

CSref 5 - " 
ADCAP 6 - " 
CAP 1 59 - " 
CAP2 58 - " -, 
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Name Pin No, I/O Description Remark 

nN. 9 Input Ceramic vibrator connecting 
terminal 

XOUT 11 Output " 
TS1 62 Input For test Pull down 
TS2 63 Input II " 
TI01 7 I/O " 
TI02 8 I/O " 
VDD 27, 61 - Power terminal 

GND 23 - Ground 
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8. Package outline T6658AF-BS 

8BLT 

CPUM 
Am; 

CAP2 

CAPl 

STBY 

VDD 
TSl 

TS2 

14 ICIll 

LINE 

LINEIN 

MI CO lIT 

67 PIN FLAT PACKAGE (67-4-BS) 

-j- I 08 PITCH ·11 0.30 

... '"' ". '" '"' N .., ... ~~~><o 
'"' N"'''' '"' N.., ... I~ I~I~I~ ~~ ~~iili!l~~~1il ro 00 ro ~ ~ ~ ~ ~ 000 

I 

Mm~~~w~~WeH~~Q~~~~~~~~ 

TOP VIEW 
50 

r=::j-l 56 

b7 

08 

59 

60 

TFi - 61 

b<' 
63 

64 

L+_~ 65 

66 

67 

~ 1 2 3 4 5 6 7 8 9 101112131415 1617181920 21 

~f c,'" I 

HO-~~~~NZO~~~~~EN~O 0 .... 

~~~~~~gg~~~AAAA AAA < «: 
f-I E-I E-'I> Q) A f-I f-t 0< 

o «: 

.1 2.0±0.1 
I 

20.0±O.1 

32 

31 

30 

29 

28 

27 

26 

25 

24 
23 

22 

0.7 

'"' o 
-Ii 

'" "' o 
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9. Electrical Characteristics 

9-1 Absolute Maximum Ratings 

PARAMETER SYMBOL RATING UNIT 

Supply Voltage VOO -0.3 'V+6.0 V 

Input Voltage VIN -0.3 'V VnD+O.3 V 

Output Voltage VOUT -0.3 'V VOD+O. 3 V 
Storage Temperature Tstg -55 'V +125 ·C 

9-2 Recommended Operating Conditions 

PARAMETER SYMBOL RATING UNIT 

Supply Voltage Von 4.5'V5.5 V 

Input Voltage VIN o 'V Von v 
Output Voltage VOUT o 'V VOO V 

Clock Frequency fCLK 360 'V 440 KHz 

Operating Temperature Topr -10 'V +70 ·C 

9-3 OC Characteristics (Vno=+5.0V±10%, Ta=25°C) 

PARAMETER SYMBOL CONDITION 
STANDBY VALUE 

UNIT 
MIN TYP MAX 

Input Low Voltage VIL - - 0.8 V 

Input Righ Voltage 
CPUM, 8 BIT 

Vnn-0·8 - -ACL, XIN VIR V 
Except above 2.2 - -

Input Low Current IlL VI~OV - - -5 ).lA 
Kl'VK4, REGST 

VIN=VnO ' CPUM-VIL 100 250 -TS1, TS2 
Input High Current 

no 'V n7 IIR 50 125 ).lA -
Except above 

VIN=VOn - - 5 

Sl '" S4 VOlJ'r-O•8V - 16 - ).lA 
Output Low Current IOL 

Except above VOliT"'0.4V 0.44 - - IDA 

Sl'V S4 VOUT"'Vnn-2 •OV - 1-0.36 -
Output Righ Current lOR mA 

Except above VOUT"'Vnn-0.4V -0.22 - -
Supply Current (1) Inn In case of voice - 4.5 9.0 IDA 

Supply Current (2) ISTBY STBY-VIR - - 3 ).lA 
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6-3 AC Characteristics (VDD=5.0V±10%, Ta=2S·C, fCLK=400KHz) 

(1) Registration mode (CPUM=VIH) 

STANDARD VALUE 
ITEM SYMBOL CONDITION UNIT 

MIN TIP MAX 

REGST .... BSY Delay Time tEN - - 1.1 ms 

Command .... BSY Delay Time tCB - - 300 jJS 

Command Hold Time tCH 0 - - jJs 

Voice .... EOR Delay Time tED - - 1 ms 

Data Set up Time (to EOR) tos 40 - - jJS 

REGST Hold Time (from EOR) tRH 0 - - jJs 

Command bit Skew time * tSK - - 40 jJS 

--1 
tRH 1'--REGST 

~ -~ 

- I 1\ 

ESY 9 tCE 1 tCH 

! L. --J 
EaR \ 

tED 1 tos 

VALID 

L L 
~~6E~~~~¥' • ENT" COI4MAND VOICE INPUT 

/ / / //1, 

"/ I I I I I 

"/1 I I II 

"!J/III; 
tSK 

ESY 

DATA 
IN V LID A 

tCE 
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falling. 



TOSHIBA INTEGRATED CIRCUIT 
TECHNICAL DATA 

(2) Recognition mode (CPUH=VIH) 

ITEM SYMBOL CONDITION STANDARD VALUE 
MIN TYP MAX 

REGST Set up Time (to voice input) tRS 480 - -
Voice ~ EOR Delay Time tED - - 0.7 

Data Set up Time tos 40 - -
REGST Hold Time tRH 0 - -

REGST ~ J 
~"RS H"RH 

BSY 

EOR ~ 
"ED J I+-- "aS 

]: 

VOICE INPUT 

(3) K. ~ K~ Read cycle 

ITEM 

RD Pulse Width 

Output Delay Time 

Output Disable Time 

Hl-Z 

SYMBOL CONDITION 

tRP 

tRO 

tOD 

t;RP 

tRO tOD 
r--------i. 

VALID 
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VALID 

STANDARD VALUE 
MIN TYP MAX 

1000 - -
- - 500 

- - 500 

T6658A 

UNIT 

llS 

ms 

llS 

llS 

UNIT 

ns 

ns 

ns 
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(4) Memory read/write cycle 

ITEM SYMBOL CONDITION 

Address Setup Time 

Address Hold Time 

CE Pulse Width 

Data Setup Time 

Data Hold Time 

Write Pulse Setup Time 

Write Pulse Width 

Output Delay Time 

Output Disable Time 

MEMORY READ CYCLE 

Dp-nr 
lIN) 

~ 
-

MEMORY WRITE CYCLE 

, 
-

tAS 

tAS 

tws 

~ 
Hi-Z 

t AS 

tAH 

tcp 

tDS 

too 

tws 

twp 

tWD 

tOH 

top t ." 

if 
tm 

tIll. 

} STABLE K 

toP tAH , if 

twp 

l;WD - l;OH 
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T665SA 

STANDARD VALUE 
MIN, TYP MAX 

UNIT 

2.5 - - I.lS 

10 - - I.lS 

- 7.5 - I.lS 

5.0 - - I.lS ,-
0 - - I.lS 

- 2.5 - I.lS 

- 10 - I.lS 

- - 500 ns 

- - 500 ns 
_. 

r-
J~ 

X 
J 
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6-4 Analog input terminal (VDD = +5.0 V ± 10%, Ta - 25°C) 

ITEM SYMBOL CONDITION STANDARD VALUE 
MIN. TYP MAX UNIT 

Allowable HICIN without - - 3.5 
Input Vin generating a 

550 mVrms 
LINEIN distortion - -

Input MICIN - 25 -Rin f· I KHz Kn Resistance LINEIN - 65 -

TOSHIBA assumes no responsibility for the use of any circuitry described. 

No other circuit patent licenses implied. 

The information contained herein is subject to change without notice. 

All rights reserved. 
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T6658A ERRATA 

Page Error Correctness 

2 

3 

20 
10010"' 1 330 P B'l 
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C2 MOS Voice Recording/Reproducing LSI 

TC8830F 
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1. General 

The TC8830F is a single chip CMOS LSI for voice recording 
and reproducing using the ADM (Adaptive Delta Modulation) 
method. 

The TC8830F can connect to static RAMs for voice data. To 
connect the microphone, the speaker and the audio amplifier, 
a voice recording/reproducing system can be composed. 

Features 

1. The SRAMs for the voice data can be connected directly, 
the maximum connection is 4 pcs. of 64K bits or 4 pcs. 
of 256K bits. 

2. Maximum address is 8 Mbits. 

3. It if; possible to record up to 16 phrases. (manual 
control type) 

4. Easy connection with CPU. 
commands. 

Control by 11 kinds of 

5. Four kinds of bit-rates are available (32K, 16K, 11K, 
8K) 

6. Pause function. 

7. Automatic advance of phrase number. 

8. Built-in amplifier for microphone and bandpass filter 
for reproducing. 

9. Built-in D/A converter. 

10. Oscillation circuit for ceramic resonator. 

11. Power stand-by function. 

12. Single power supply. 

13. Low power consumption. 
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2 Voice Recording/Reproducing system configuration 

(1) CPU con t ro I. 

(b-----, 

- ~~-- H1CIN 
PO~P3 

cr~ ::- Rf, 
"- Wi"~ 
---, ACl ,-
, STBY M 

---l 
I F C VDD or GNf; - 256k c I s VDU <--- CPUfl o A 0 L r 

CCUDA,le I XI XO 1 2 T ION f 

(2) Har~ja' cont ro I 

(;:~---, 

" 

VD" ' 
P.1CIN 

! 
Phra~c ;.----< PIlO ",Pil3 

Start ~ PO 
Stop t----- Pl 
Au t 0 t------<'< P2 
Rc(. '--~ -~-- P3 
~ -(>---- R[:, Wi; 
~ STeY 

VDD 01' GNr: 256L 
GNt<- CPUP, 

f C 

, 
D\>'~D7 

I I r 
! 

RAM RAM 
i 
II RAt-: 
I 
II 

iii l±_~: R/W 
~ AO~A14 i' 

/1 
CIT J 

1 ;: V Lcrr I r o cr;- " 

e U err I; 
f T /: 

DO~07 
II 
I, 

!, 

R~.fl RAM U R.~.t~ 

F R 1101 r----+---t--+-~ 
I AO'~A14 t---....L...!--..L...+- t----' 

IJ L CIT I 
r 0 Cf2 ---------, 
e U C[3 
f 1 m i~: ____ , 

il 
" 

AmP. SP 
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3. Block d i acram. 

HICIN C1 C2 

11 1 il i~ I 

XI H Osci Ilation I I Tilling generator: L! HicrophOlIi.' an':J,W

1 
HICOUl 

XOI'~· circuit n 'I L __ J 
r--------------il A!I! 

PO : I i 1,------'------:1 r-- ' ' 
j CPU IfF i J,;II' AOM analysys HI : Of" converter HI ow 

P3 ~ ,n synthesize 

~ I i ~FIlIN 
I I i i Band pass fi Iter f~ fIlOUl 

WR ,'I ! rll ndcx register I Hi ~_) 
PliO I I \1 'r-' '-------01 
'" -, Input control~i : ~, ; Address counter ' RAM 'I' I'DI 

I I i, i 'I' 
Ptl3 : circuit H--' Iii 

I i Ii I: Coinc idcn't detect ivc I I1f I I AD 

CPUr: h i; I I circuit, ' r--, " . . II~:~ i 1 .• 1,1' 

_L _Tr1J~1 
1 I CF4 
! I 

i 
2l6k l-

I 
Alf 
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3.1 Block diagram discription. 

(1) Address counter(20 bits) 

The Address counter which is the pointer for the external 

RAM,and advance during the recording and reproducing. Under 

the CPU control,the value of address counter can be set and 

read out by command. 

(2) Stop address register. (20 bits) 

The stop address register is stored the address value to 

stop recording and reproducing. The value can set by command 

under the CPU control. 

(3) Coincidence circuit. 

This circuit watch the coincidence of address counter and 

stop address register. When the ADLD2 command put in or the 

LABEL command under the CPU control, this circuit is enable. 

(4) Index register 

The index register indicate the address in which the pointer 

value of start and stop is stored. 

(5) Status register. 

The TC8830F has 4 bit frag register. The register can be 

read out through PO-P3 terminal under the CPU control. 

(6) CPU IfF' 

The inter-face circuit for the external microprocessor. 

This circuit include the chattering preventing circuit under 

manual control. 

(7) SRAM IfF 

The inter-face circuit for SRAM(static RAM). 

(8) Microphone amplifier 

The microphone amprifier 

signal of MICOUT terainal 

for sound recording. The output 

should be put into ADI terminal 

directly. The ceter of signal le~el is at the Vref. 

(9) Band-pass filter. 

The band-pass filter for the sound reproducing, is consist 

of 1st stage high-pass filter and 2nd stage low-pass filter. 
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4 Specification 

4.1 Recording/reproducing 

Reduction ADM method 

D/A converter 10 bit voltage output 

Bit rate 32kbps/16kbps/11kbps/8kbps 

16 phrase (manual control) 

Number of phrase 64 phrase (label index mode) 

No restriction(direct address-

ing mode) 

Address counter Preset able 20 bits counter 
"-

Stop register Preset able 20 bits register 

Index register Preseetable 6 bi ts counter 

4.2 Others 
~,,--< . 

Input Microphone Two-stage,gain 46dB (Typ. ) 

amp. 

Output f i Iter Built-in 2nd sst age low pass+ 

1 st stage high-pass filter 

RAM for storing 64k or 256k D- ram, maximum 

voice data 4 pcs each. 

Oscillation 512KHz(TYP) 

frequency 
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5 Operational Description 
The TC8830F can be <::ontroled by Ilicrocomputer and by switch 

input. 

5.1 Manual control 

The input is 14 terminal of PO-P3,PHO-PH3,WR,RD,STBY,CPUM,256K 

and ACL. Under manual control, the CUPM should be connected to 

GND( "L") level. Using the 256kbit RAMs, the 256k terminal should 

be connected to "H" level and using 64kbit RAM,to "L" level. 

5.1.1 Start or stop of recording and reproducing. 

When the PO input is changed from "L" level to "H" level, 

the recording or reproducing is started. And when the PI input 

is cahnged from "L" level to "HI! level,recording or reproducing 

is stoped. 

5.1.2 Selection of phrase. 

The selection of phrases number is set by the PHO-PH3 terminal 

befor start the recording or reproducing. 16 phrases are set 

directly and 64 phrases are set by auto-phrase function. 

At recording, phrase code should be used from lower value to 

high value. But at the reproducing, phrase number can be set at 

random. (Fig. 5-2) 

------~ ___ Pin Name 
Phrase No .---- --

No. 0 
No. 1 

I 
No.15 

Table 5-2 

PHO-PH3 

PO(start) 

PI (stop) 

EOS 

I 

, 

MSB 
PH3 PH2 

0 0 
0 0 

I I 
1 1 

Phrase No. 

-733-

PHI 

0 I 0 

I 
1 

I 

LSB 
PHO 

0 
1 

I 
1 

l=VDD 
O=VSS 
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5.1.3 Auto-phrase function 

When the P2 terminal is connected to "H" level, the phrase num­

ber is advanced automatically. Initial phrase number is set at 

the time of change of the P2 terminal to "H" level. 

PHO-PH3 ::0 XJD 
PO(start) ---11 n Iil 

I I I 

P1(stop) t/! 
~ : F P2(auto) 

!,phrase 
I I 

N+l"1 O~I Ifhrase N;J whrase -, 
Note 1: While the P2 is set to ilL", the PHO-PH3 should be set 

befor input of PO. 

Note 2: While the P2 is set to "H",the PHO-PH3 is no operation. 

Note 3: When auto-phrase function is used, internal phrase num­

ber must not be advanced over 63. If the phrase number 

is advanced from 63, the phrase number is rturned to O. 

5.1.4 Set the bit-rate 

The bit-rate is can be select 32kbps,16kbps,11kbps or Bkbps, and 

can be set by RD and WR. Scince a bit-rate is set independently 

for recording and reproducing, reproduced voice can be changed 

slow or fast. However, similar to a tape recorder, the recorded 

voice is reproduce at low tone when slowly spoken and at high 

tone when fast spoken. The bit rate must not be changed while 

recording or reproducing. 

WR RD 

BK bps 0 0 

11 0 1 

16 1 0 

32 1 1 l=VDD,O=vssl 

Table 5-3 bit Rate Selection 

Note: The bit rate is concerning with oscillation frequency. 

32kbps:fO/16, 16kbps:fO/32, llkbps:fO/4B, 8kbps:fO/64 

fo oscillation frequency 
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S.l.S Change over of recording and reproducing. 

The P3 input cange the recording and the reproducing. 

The recording state is at "H" level of P3, and the reproducing 

state is at "L" level of P3. 

5.1.6 Recording 

The TC8830F has 20 bit address counter and store the digitized 

data into the RAM during recording. The ACL input reset the add­

ress counter. Initialized address value is OOIOOH. 

Recording is started by the PO input. And the address counter is 

advanced. Recording is stopped by the Pl input. Then the PO input 

start recording from the next address. However, recording is auto 

matically stopped by excess of the capacity of external RAM.After 

excess of capacity, it is impossible to record. The ACL input mak 

e possible to record. 

Before recording, the value of the address counter is stored in 

label index area of RAM. 

The phrase number must be used from low to high. 

In recording mode, there a two type of intenal process with P2 

level. 

The P2 1S at ilL" level. 

At the PO input, the PHO-PH3 state is loaded to index register 

and the value of the address counter is written into L/I area 

of RAM as a start pointer. And at the PI input or at exceess of 

RAM capacity, the value is also written as a stop pointer. 

The P2 is at "H" level 

At the PO input,the value of address counter is written as a 

stop pointer .And at the Pl input or at th~ .excess of RAM capaci­

ty, the value is written as a stop adress. Then the value of 

index register is increased. So that, phrase number may not need 

to be set. In stad-by state of recordi ng mode, rising the P2 

from "L" to "H", The PHO-PH3 is loaded into the index register. 

The upper 2 bits of index register of 6 bits set "L" level. 
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5.1.7 Reprodusing 

Repr0d:ucing is at "L" level of P3 input.When the recorded phrase 

number is set and the recording is started, the value of address 

counter and stop address register is loaded from L/I area of RAM. 

Then reproducing is started. In the reproducing mode, the phrase 

number may be set at rondom. 

At thE> time of PI input, reproducing is stoped. It is in the 

pause status. The DAD output is hold in the pause status. After 

stop, the PI input stop reproducing the phrase, but the PO input 

release the pause and reproducing is started. 

When the address counter coincied with the stop address register 

the recording is stopped. 

If the phrase which had not be recorded, may be reproduced, 

output is uncerten. But it is posslblp. to stop by PI input. 

There are two internal process same as recordIng. 

The P2 is at ilL" level. 

At the PO input, The PHO PH3 state is loarded into index regis­

ter.The address counter is set in the data from L/I area of RAM. 

Then the stop register is set. 

The P2 is at "H" level. 

At the P2 input, the address counter is set in the data from 

L/I area of RAM. Then stop address register is set.And the value 

of Index register is incresed. So that, phrase number may not 

need to be set. 

In stad-by state of reproducing mode, rising the P2 from "L" to 

"H", The PHO-PH3 is loaded into the index register. The upper 2 

bits of index register of 6 bits set ilL" level. 

-736-



TOSHIBA INTEGRATED CIRCUIT 
TECHNICAL DATA TC8830F 

5.1.8 Maxmum address of RAM and recording time. 

When the Address counter is over maxmum address of RAM, recording 

is stop automatically. The address value is stored in LjI area. 

Maximum address cocerning about the external RAMs, is check auto 

matlcaly. If only one phrase i& recorded or reprod uced, the PI 

input is notneed as a stop. 

External Maximum Rcording time 

RAM address Bit Rate 

Type No. (Hex) 32K 16K 11K 8K I 
1 1FFF 2 4 6 8 

64k 

5-- 2 3FFF 4 8 12 16 
RAM 

3 5f'FF 6 12 18 24 

4 7FFF 8 16 24 32 

1 7FFl<' 8 16 24 32 
256k 

5- 2 FFFF 16 32 48 64 
RAM 

3 17FFF 24 48 I 72 96 

4 IFFFF 32 64 96 128 

Table 5-4 5perking time 

5.1.9 Chattering preventing circuit. 

The chattering preventing circuit is actuated to prevent mul­

function of switches connected to the PO-P3 terminals. The time 

of chattering preventing is about 32 milli-seconds. 

(At 521kHz oscillation.) 

tch :;; 32 mn t 011 ~: 32 DII: torr i: 32 mE' 

Chattaring Time 
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5.2 CPU control 

When the CPUM is at "H" level, the TC8830F is operated by the 

commands using the PO-P3,RD and WR terllinals. The 11 kinds of 

command from microcomputer are provided. And the status register 

can be read out. 

5.2.1 Direct mode and label index mode. 

Two way of the control are possible. One of the way is direct 

set of start address, stop address and condi t ion (direct mode). 

Another is indirect set same as manual control(label index mode). 

In direct mode, all area of RAM is used as a sound data. The re­

cording or the reproducing is started by start command. In the 

label index mode, the recording or the reproducing is started by 

label command. In the label index mode, start command is in­

hibited. 

5.2.2 How to write the command 

As shown Fig 5-5, l)The busy bit should be read out and checked 

using RD pulse. 2)If it is not in busy, the PO-P3 should be set 

and written by WR pulse. 3)In case of 6 nible commands such as 

ADLDI and ADLD2, busy bit should be checked before each writing. 

The other command cannot be written until the finish of 6 nible 

writing. 

RD u 
WR U U 

p. -P, J//IJIJIIIr--c} --~ ~ ~ 
( 1 ) ( 2 ) (3) 

Check write the write the 

busy bit command data 

Fjg 5-5 the method of the command write. 
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5.2.3 Command discription. 

(a)The function of commands. 

code 

Command PPPP f u n c t i 0 n 
3210 

NOP 0001 This command changeover to reproducing mode and 
reset the OVER flag. 

START 0010 This command is used to start to record or 
reproduce in the direct mode. 

STOP 0011 This command is used to stop the recording or 
reproducing. 

ADLD1 0100 This command is used to set the address counter 
with following 5 nible. 

ADLD2 0101 This command is used to set the stop address 
register with following 5 n:lble. 

CNDT 0110 This command is used to set the condition such 
as the bit rate with following 1 nible. 

LABEL 0111 This command is used to specify the phrase code 
and start recording or reproducing with following 
2 nible. 

ADRD 1000 This command is used to read out the address 
counter. After th:ls command, the value of address 
counter is read out from lower 4bit by 5 times of 
RD pulse. During this procedure,the status 
register cannot read. 

REC 1001 This command is used to changeover to recording 
mode. 

DTRD 1010 This command is used to read out the data from 
external RAM with following 2 nible. After 
the reading, the value of address counter is hold 

DTWR 1011 This command is used to write the data to RAM 
with following 2 nibble.After wrltting,value of 
address counter is' hold. 

[Note]*After the command of ADLDl,ADLD2,CNDT,ADRD,and DTWR,The 
mode is changed to reproducing mode. 

*Undefind code such as "1100","1101","1110",and "1111", 
should not be given. 

*During the recording or reproducing, the commands except 
of STOP command should not be given. 
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(b) The format of commands. 

1st 2nd 3rd 4th 5th 6th 

Command P P P P P P P P P P P P P P P P P P P P P P P P 
3 2 1 0 3 2 1 0 3 2 1 0 3 2 1 0 3 2 1 0 3 2 1 0 

NOP 0 0 0 1 -- -- -- -- --
START 0 0 1 0 -- -- -- -- --
STOP 0 0 1 1 -- -- -- -- --
ADLDI 0 1 0 0 A3 A, A, A. A, A. A. A, AltA,.A. A. A .. A .. AuA" A,*A,.AnA,. 

ADLD2 0 1 0 1 A3 A, A, A. A. A. A. A, A"A,.A. A. A,.A,.A13A., A,.A,.AnA,. 

CNDT 0 1 1 0 0 C B, B. -- -- -- --
LABEL 0 1 1 1 p.p,p,p. X X p. p. -- -- --
ADRD 1 0 0 0 A. A, A, A. A, A, A. A, AItA,.A. A. A .. A"A13A" A,.A,.A"A,. 

REC 1 0 0 1 

DTRD 1 0 1 0 D3 D, D, D. D, D. D. D, -- -- --
DTWR 1 0 1 1 D. D, D, D. D.D,D.D, -- -- --

A.-A,.:External RAM address. 
C:Enable or disable to stop at the end of the RAM address. 

"I" Enable to stop automatically. 
"0" Disable to stop. 

B. ,B, :Set the bit rate. 

B, B. Bit rate 

0 0 Skbps 

0 1 llkbps 

1 0 16kbps 

1 1 32kbps 

p.-p. :Phrase code. 
D.-D. :External RAM data. 
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(c)The change of Status after command input. 

Status after execute 
Status Command the command. 

NOP Hold. 

Waiting in reproducing mode START Start reproducing. 

STOP Hold. 

ADLDl Hold. 

ADLD2 Hold. 

CNDT Hold. 

I LABEL Start reproducing. 

ADRD Hold. 

REC Move to Waiting 
in recording mode. 

DTRD Hold. 
DTWR Hold. 

Reproducing STOP Move to pause status. 

START Re-start reproducing. 

Pause STOP Move to waiting 
in reproducing mode. 

LABEL Re-start reproducing. 

NOP Move to waiting 
in reproducing mode. 

Waiting in recording mode. START Start recording. 

STOP Hold 

ADLDl Move to waiting 
in reproducing mode. 

ADLDI Move to waiting 
in reproducing mode. 

CNDT Move to waiting 
in-reproducing mode. 

LABEL Start recording. 

ADRD Move to waitlng 
in reproducing mode. 

REC Hold. 

DTRD Move to waiting 
in reproducing mode. 

DTWR Move to waiting 
in reproducing mode. 

Recording STOP Move to waiting 
in recording mode. L--______________ __ 
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5.2.4 Status Register. 
The status register is consist of 4 bits. When the RD terminal 

is set to "L" level under CPU control, the data of status re­
gister can be read out through the PO-P3 terminal. However, 
while the ADRD or STRD command is executing,the status register 
cannot read out. 

The internal operating status can be checked. 
The description of each bit is following. 

(l)TRIG 

The TRIG is upper 3rd bit of 10 bits whici is put into D/A 
converter. The center value of sound wave is 576/1023(10bits). 
When the value of D/A converter input is 128-256,384-512,640-
768 or 896-1023, the TRIG becomes "H" level. During the record­
ing or reproducing, the TRIG is changing with value of D/A con­
verter. 

IoN 
SCI' 
TU 

'40 ~="I· 
m 
184-
ZS(. 

I2.B 

0 

( 2 ) OVER 

The OVER show the exceed of capacity of RAM. If the recording 
is started by LABEL commane and then the address counter reach 
thE> maximum address, the 1 ,cording is stoped automat ically and 
the OVER becomes "H" level. The OVER is reset by Nap command. 

(Note]The OVER is invalid in direct address mode. 

(3) Busy 

During initializing or processing a command internal, the busy 
bit is at liB II level. The any command should not be given while 
busy is at "H" level. If the command is given, operation may be 
uncertauin. 

(4) EOS 

During the recording/reproducing, the EOS is at "L" level. and 
during wating the recording/reproducing,the EOS is at "H" level 

This bit is same as EOS termiLal. 

P3 P2 PI PO 

TRIG OVER BUSY EOS 

The status register 
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5.2.5 The flow chart of recording/reproducing at label/Index mode. 

(1) Recording 

r - - - -
At the 
Ica~e of 
changing 

Ibit rate 

1[Reset the address counter of TC8830F 

{Release of ACL 

- { Sett ing the bit rate 

- { Wait ing 

--r Setting of phrase.After this commnd L voice recording starts lmmediately. 

{
Checking if recording length exceeds 

- the RAM(s) capacity. ('I'his is done 
by internal operation of TC8830F.) 

{:DeCide to stop the recording or not 

- [TO stop recording 

- {DeCide to continue next other phrase 
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(2) Reproducing 

N 

y 

Input of LABEL 

command 

- [waHing 

- [ Setting the bit rate. 

{
Setting of pharse.Atter this com­

- mand,voice reproducing starts 
immediately. 

[ Checking the end of speech of the 
phrase. 

L 

- - [Decide to cont inue the selection of 
phrase. 
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5.2.6 The flow chart of recording/reproducing at "Direct 1I0de" 

(1) Re-cording 

At the 
case of 
changing 
bit rate 

r 

(Notel) 
Input of ADLD2 

command 

~Reset the addrees counter of TC8830F 

~ Release of ACL 

- [ Sett ing the bi t ratE' 

- [DeSignation of start address 

{Des;.nat;on of end address 

- [ Setting the recording mode 

- -C Voice recording starts 

{
Checking if address coincides with 

- the end address(ADLD2) (This is done 
by internal operation of TC8830.) 

- - f Decide to contlnue at other or same L address. 

-745-



TOSHIBA INTEGRATED CIRCUIT 

(2) Reproducing 

At the 
case of 
changing 
bit reat 

r 

y 

TECHNICAL DATA TC8830F 

- [settingthe bit rate. 

- [setting of start address 

- [CheCking the end of speech of the 
phrase. 

- [start of voice reproducing 

{
Checking if address coincides with 

- - the end address(ADLD2) (This is done 
by internal opration of TC8830.) 

I Decid~ to continue at other or -t same address. 
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5.2.7 Memory map of label index. 

The pOinter of start address and stop address is stored the 

label index area of RAMs. The label index area is shown in Fig 

5-6. 

OH l Index OH 

Area JIndex 
FFH ------ FFH ------ Area 

RAMl RAMI 

Data Data 

IFFFH Area FFFH Area 

RAM2 RAM2 

3FFFH~--------4 FFFFH r--------j 

RAM3 RAM3 

5FFFH~--------4 17FFFH~--------4 

RAM4 RAM4 

7FFFHL---------~ IFFFFH~---~ 

64K S-RAM 256K S-RAM 

Fig 5-6 Memory Map of Label Index 

The label index area is from OOOOOH to OOOFFH. The sound data 

area is over OOIOOH. 
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Memory map of index area. 

RAM Data bus 
address 

(Hex) D, D. D. D. D, D, 

00 A, A. A. A. A, A, 
01 A •• A .. Au A" At! A,. 
02 A •• A •• 
03 - - - - - -
04 A, A. A. A. A, A, 
05 Au A,. Au Au All A,. 
06 - - - - A •• A··I 
07 - - - - - -
08 A, A. A. A. A, A, 
09 A .. A .. Au A" All A •• 
OA - - - - A .. Au 
DB - - - - - -
DC A, A. A. A. A, A, 
OD A,. A .. Au A" A., A,. 
DE -- - - - A .. All 
OF - - - - - -

~ 
F8 A, A. A. A. A, A, 
F9 Au A,. A,. A" A., A •• 
FA - - - - All A •• 
FB - - - - - -
FC A, A. A. A. A, A, 
FD Au Au Au A" A" A,. 
FE - - - - A,. AlB 
FF - - - - - -

-
100 Voive data 
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D. D. 

A. A. 
A. A. 
AI7 

-8 -
A. A. 
A. A. I 
AI7 Au 
- -
A, Ao 
A. A. 
AI7 A •• 
- -
A, A. 
A. A. 
A .. A .. 
- -

A, A. 
A. A. 
A .. A,. 
- -
A, A. 
A. A. 
An Au 
- -

TC8830F 

Start address of 
phrase "0". 

Start address of 
phrase II 1 If e 

(End address of 
phrase II 0 II ) 

Start address of 
phrase II 2 II • 

(End address of 
phrase " 1 II ) 

Start address of 
phrase .. 3 II 

(End address of 
phrase " 2 " ) 

Start address of 
phrase "62". 

(End address of 
phrase "61") 

End address of 
phrase "62". 
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TECHNICAL DATA TC8830F 

5.2.8 DMA function. 

When the RD and the WR terminal is set at the "L" level, the 

address output and the data input/output terminal is Hi-impedance 

state. So, the data of external RAM can be read/write directly. 

,\-------""', , J 

D. -D, -------.;...1>- - -- -- - - - - - - "'f _________ _ 

A. -Au _______ >- - - - - -- - - - -_.1\-----------
CEQ -CE. • - - _____ ;?- - - - - - - - --}l..--------

At the condition of CPUM="H" and PO-P3="L". 
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5.3 The standby function 

While the STBY input is at "H" level, the TC8830F is at the 

standby state. The stand by is released when the STBY becomes at 

ilL" level. In standby state, the internal operation is stoped and 

current consumption is lower. During the recording/reproducing 

the STBY should not be changeover to standby state. It the STBY 

is changed during the recording/reproducing, the operation is 

uncertain. Internal state in standby state is shown below. 

(1) Oscillation is stop. 

(2) The pull-down register of PO-P3,RD,WR,and PHO-PH3 are 

released. 
----(3) The CEI-CE4 are at "H" level. therefore external RItM is in 

stanby state. 

(4) The DAO output is Hi-impedance state. 

(5) The power of microphne amprifire and bandpass filter is 

down, and the FIIOUT terminal is Hi-impedance state. 

5.4 Initialize. 

While the ACL input is at "L" level. the TC8830s internal state 

is initialized. Initializing is released when the ACL becomes at 

"H" level. Internal state is reset for 32 milli-seconds after 

released. Any inputs should not be controled during this state. 

The internal state in initializing is shown below. 

(1) The value of address counter is set at "00100(Hex)". 

(2 ) 

(3) 

(4 ) 

(5 ) 

The 

The 

The 

The 

mode 

bit 

OVER 

data 

is 

rate 

of 

of 

set in reproducing mode. 

is set at 8kbps under CPU control. 

the status register is set at ilL" level. 

index area of external RAM are clear. 
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5.5 Precaution. 

1) Under manual control and CPU control. 

*During the recording/reproducing operation, the input of the 

CPUM and 256k must not be changed. 

(2) Under manual control. 

*Th~ PHO,PH1,PH2,PH3 and the P3(rec) may be cahanged during the 

recording/reproducing operation. Because these inputs are read 

only at the PO(start) input. 

*During the recording/reproducing operation,the PO(start) input 

is not accepted. 

*After the exceed of RAM capacity,the PO(start) input is not 

accepted. If the new sound shall be recorded, the state shall 

be initialized by ACL input. 

(3) Under CPU control. 

*During the recording/reproducing operation, any command except 

stop command must not be given. If the any command except stop 

is given, the operation is uncertain. 
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6 Description of Terminals. 
6.1 Description of terminals. 

Input/ Pull up/ 
Name No outout Pull down F u n c t i 0 n 

CPU Man CPU Man 

Under CPU control,this is the 
bi-directional data bus for the 

PO 54 I/O IN - Pull command or the data btween CPU 
down and TC8830F. 

Under manual control, this input 
for start recording/reproducing. 

Under CPU control ,same as the PO 
Pl 53 I/O IN - Pull Under manual control,This input 

down is for stop recording/reproducing 

Under CPU control , same as the PO 
Under manual control ,This input 

is for the auto-phrase function. 
When this terminal is IIH" level, 

P2 52 I/O IN - Pull the phrase number is increased by 
down the Pl(stop) input.lnitial phrase 

code is loaded at rising of this 
terminal.While P2 is at "HI! level 
internal phrasE' code have nothing 
to do with PHO-PH3. 

Under CPU control,same as the PO 
Under manual control,this input 

P3 51 I/O IN - Pull is tor changeover of recording/ 
down reproducing. 

"H"--Recording, "L"--Reproducing 

Under CPU control,this input is 
used to read out the status, the 

RD 46 1/0 IN - Pull address or the external RAM 'data. 
down Under manual control, the input 

for setting the bit rate. 

Under CPU con"trol,this input is 
uset to write the command or the I WR 45 I/O IN - Pull data. 

down Under manual control,the input 
fer setUng the bit rate. 

EOS This terminal is for the moniter 
55 OUT - the operation.During the recoding 

End of -- or reproducing oper tion,this 
Speech output is at "Lit level. 

[Note)I/O:Input and output,IN::tnput,OUT:Output _ 
Pull down:Built-in pull down register. 
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Input/ Pull up/ 
Name No outout Pull down 

TC8830F 

Functional descripton 

This terminal is used to set the 
CPUM 57 Input None control type. 

"H"-CPU control type. 
liLli-Manual control type. 

This input is used to set the 
phrase code.Maximum phrase is 16. 

PHO 50 
PH1 49 
PH2 48 
PH3 47 

Input Built-in PHO-LSB, PH3-MSB 
pull down Under CPU control,these input 

have nothing to do with operationl 

This input is for the selection 
256K 42 Input None of the type of external RAM. 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

33 
32 
31 
30 
29 
28 
26 
25 Output 
24 
23 

A10 22 
All 21 
A12 19 
A13 18 
A14 17 

00 
01 
02 
03 
04 
05 
06 
07 

16 
15 
14 
13 Input 
10 and 

8 output 
6 
4 

35 
36 Output 
37 
38 

None 

"H"-256kbit type, "L"-64kbi t type 

Thses are the output for the 
address lines to external RAM. 

The AO-A12 are used for the 64k 
bit RAM. 

The value of A15-A19 can be read 
out from AO-A4 at the timming of 
ALE. 

When both of the RO and WR is at 
"L" level under CPU control, AO­
A14 are high impeadance. 

The data input and output lines 
for external RAM. 
When both of the RO and WR is at 

"L" level under CPU control,AO­
A14 are high impeadance. 

The chip enable output for RAM. 
Acording to the number of RAM,It 
should be used from GEl to CE4. 

When both of the RO and WR is at 
ilL" level under CPU control,AO­
A14 are high impeadance. 
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Input/ Pull up/ 
Name No out out Pull down Functional descripton 

CE 34 Output - The chip enable output at the 
extent ion of RAM (over 4pcs. ) 

The output for the read or the 
writting of RAM. When both of the 

RD and WR is at"L" level under 
CPU control,the AO-A14 are high 
impeadance. 

R/W 43 Output - This input is for the selection 
of the type of external RAM. 

The output for the extent ion of I 
ALE 44 Output - RAM. The address value of A15·-A19 I 

can be read out from AO-A4 at thel 
rising of ALE. 

STBY 39 Input None The input for standby function. 

Input and output pins of oscil-
XIN 40 Input None lator circuit. 

512KHz ceramic resonater and 
XOUT 41 Output capacitors must be connected. 

ACL 56 Input Pull-up Reset inbput pin. I 
Input pin of built-in MIC.AMP. I 

MICIN 59 Input None Mic. must be connected to this 

I pin through capacitor. 

Output pin of built-in MIC.AMP. 

I MICOUT 64 Output - the center of output level is 
Vref. 

Cl 60 Output - Capacitor for coupling of built-
in MIC.AMP.must be connected to 

C2 63 Input None these pins. 

Voice input pin of analysis cir-
ADI 65 Input None cuit.The center of input signai 

level Vref. 
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Input/ Pull up/ 
Name No out out Pull down Functional descripton 

DAD 66 Output - Synyhesized voice output pin. 
structure is voltage to type. 

FILIN 67 Input None Input pin of built-in built-in 
band pass filter for voice output 

FILOUT 1 OUTPUT - Output pin of built-in 
band pass fi lter for voice output 

For connecting capacitors which 
Vref 58 Output - stabilize the reference voltage 

for the built-in OP-AMPs or SCF 
circuits. 

TEST 44 Input Pull-down For test only.must be open. 

VDD 27 Power - Power supply.+5V(TYP.) 
61 supply 

Vssl 20 Power - Power supply pin.to be connected 
supply to GND.Vss1 is for digital 

Vss2 62 circuit and Vss2 is for analog. 
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b02 Analog functions 
TC8830F has microphone amplifier and band pass filter for voice 

output filter on chip. 
So, voice recording and reproducing system is easily available 

by connecting mic""ophone and audio power amplifier. 

(l}MIC.AMP. 

ADI 65 

MICOUT 64 

C2 63 

VSS 
O.luF 

VDD 61 

TC8830F C1 60 

MICIN 59 

Vref 58 

CPUM 571 
O.luF 

ACL 56 

EOS 55 

There are two MIC.AMP.s. 

Be careful for wiring. 
The signal from MIG is so 
small the noise from 
surroundings tends to 
have influence. 

MIG 

Fig.6-2 An exampul of the 
connection of MIG to the 
chip 

(l)between MIGIN and G1 gain is about 26 dB 
(2)between C2 and MICOUT gain is about 20 dB 

So, There are three ways(1),(2) and (1)+(2). One is selected by 
the type of MIC.C1 or MICOUT pin must be connected to ADI pin at 
the case of (1) or (2) and (1)+(2) respectivsly. Frequency chara­
cteristics of MIC.AMP. 

va 
(dB) 

20~-+-+~H+H---+-~HH~ 

o'---L ...................... u....-"'-................ ~ 
102 103 10'(Hz) 

This characteristic is between MICIN and MICOUT with 
C and C2. 
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(2) Filter 

1 18kO 

PI LOUT TA7368P 

TC8830 66 10kO 
1 

DAO 
3 

15kO 

67 
PI LIN 

rQ01~F 

An example of the au.io Amp. circuit and connection 

va 
(dB) 0 

1\ 
\ 

/ \ 

-10 
1/ -.l 

1\ 
\ 

-20 

1\ 

-30 

100 lit 10K (Hz) 

Prequenc1 (Hill) 

Frequency characteristics of band pass filter 

o This characteristics is between FILIN and FILOUT. 
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I 
-...J 
01 
00 

I 

MIC 
IN 30k 

600k 

1P 

C1 

MICAMP 

C2 
30k 

300)[ 

laC 
OUT 

--------------------------------------------------------
52.08 MIl 

0--11-1 --! 52.08Mn 

PIL 1Q5OpP 
IN 

52.08Mn 

3.6PP 

l 
BPF 

Vref' 

Equivalent Circuits of Analog Circuits 

""" W 
'"' 
tIJ .a a. 
= ..... 
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rt 
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'" n 
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rt • 
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6.3 Connection of RAM. 

(l)In case of 256kbit RAM. 

C[l 
ill 
ill 
TIl 

~O-A14 
~ Rill II 

00-07 I ---u. ./.,> <., <-.> <..> <-.> .( J. 
AO-A14 00-07 R/W C[ AO-A14 00-07 Rill C[ AO~A14 00-07 R/W Cf AO~A14 00-07 R/W CE 

256kbit RAH 256kbit RAM 256kbit RAM 256kbi tRAM 
(TC55257P) (TC55257P) (lC55257P) (TC55257P) 

DE - - -
DE DE DE 

7I!J. 

(2)In case of 64kbit RAM. 

CEl 
ill 
to 
TIl 

AO-A12 
RIM ~. 11 

00-D7 I J~L J .(,L H Jj,. <.C-- II, <.t 
AO-A12 00-07 Rill CE AO-A12 00-07 Rill CE AO-A12 00-07 Rill Cl AO-A12 00-07 RIW CE 

64kbi tRAM 64kbit RAM 64kbit RAM 64kbit RAM 
(TC5564P) ITCS564P) (lC5564P) (TC5564P) 

DE CE2 DE CE2 DE CE2 
--
DE Cf2 

I I i I voo 
7/77 I I 

[Note] If the number of RAMs is 1 pieces, the eEl should be 

connected to CE of RAM. 

-759-



TOSHIBA INTEGRATED CIRCUIT 
TECHNICAL DATA TC8830F 

7.Pin Connections. 

FLAT PACKAGE 67 PIN 

M~~~~~e~~e"~~o~~~~~~~~ 

c: 
55 

56 
5'7 32 
58 3l. 

59 30 

60 29 

61 TOP VIEW 28 

62 2:'1 

63 26 
64 25 

65 24 

66 23 
67 22 

J 
1 2 3 4 5 6 7 8 9 10 111213 1415 16 1718 19 2:) 21 

1 FILOUT 18 A13 35 CEI 52 P2 

2 19 A12 36 CE2 53 PI 

3 TEST 20 VSSI 37 CE3 54 PO 

4 D7 21 All 38 CE4 55 EOS 

5 22 AI0 39 STBY 56 ACL 

6 D6 23 A9 40 XIN 57 CPUM 

7 24 A8 41 XOUT 58 Vref 

8 D5 25 A7 42 256K 59 MICIN 

9 26 A6 43 R/W 60 Cl 

10 D4 27 VDD 44 ALE 61 VDD 

11 28 A5 45 WR 62 VSS2 

12 29 A4 46 RD 63 C2 
- f.....-

13 D3 30 A3 47 PH3 64 MICOUT 
-I-- . 

14 D2 31 A2 48 PH2 65 ADI 
--

15 Dl 32 Al 49 PHI 66 DAO 

16 DO 33 AO 50 PHO 67 FILIN 

17 AU 34 CE 51 P3 
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8.0utline Drawings. 

67 PIN FLAT PACKAGE (67-~-BS) 

11~8 PITCH 

I) ~~M~~~~~~"~~~~~~~~M~~ 

55 TOP VIEW 

l56 i-,---l !:11 32 
fiB :n 
59 30 
6J ' I~ r~G 

29 
- 51 28 

62 AREA ~ 

I I I 63 26 
64 L_+-_J 25 
65 24 
66 :en 
67 22 

~ 1 2 3456789Wll~mH~MHw"rom 

cjY 
I 

~ 200±Ol 

MARK L __ _ 

... 
d 

1J 2U ±O4 .... 
d 

(24.1 ±Ol) 
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JII.{Q: : mm 

-

2.05±03 

07 

t? 
d 
+1 
II) .., ... 

r0-
d 

... 
d 
+1 
0 
~ ... 

... 

~'f 

L35±03 

or 
d II) 

ro-
d 

TC8830F 

~ .... .... 
d d 
+1 +1 
.... ... 
III as ... ... 
~ 

~ 
0 
W 
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9.Electrical Characteristics 

9.1 A9so1ute Maximum Rating 

SYMBOL ITEM RATING UNIT 

VDD Supply Voltage -0.3 6.0 V 

... VIN Input Voltage -0.3 VDD+0.3 V 

VOUT Output Voltage -0.3 VDD+0.3 V 

Topr Operating Temperature -10 55 

Tstg Storage Temeprature -55 125 
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9.2 DC Characteristics (VDD=5V lDt.Ta~25 .Vssl=Vss2~OV) 

APPI,IEO 
SVI'IIIUJ, ITF.M TF.RMINAI, CONO IT I ON \'lIN. TYr. \'lAX. UNIT 

FOI'R Opf'rat inr. ~'rl'qul'nry VDU-4.5 5.5V 400 512 600 KHz 

vorR Olll'rating Supply .'-400 600KHz 4.5 5.0 5.5 V 
Vultage 

10111 Sup" I y Current (l) Vssl No load, , 3.0 111\ 
(l.ogic) No signal 

lIJ02 Supply Current(2) Vss2 No lode, - - - iliA 
(Analog No signal 

m03 Supply Currcnt(3) (STIIY \'Iodp) Nu lode, - - 3.0 tlA 
No signal 

TSTA Oscillator starting VIIO·4.5 5.!lV - , 0.5 sec 
time 

VIH IUgh level input CPUM-VUD 3.4 - , V 
vult agl' 

1'0 P3,RO.WR 
VII. l.ow level input CPIJI'I;VOD - , 0.06 V 

voltage 

VOH lIigh lrvel output l'o-P3,OO~07. No lode 4.2 ,. - V 
vol tag,., ALE,EOS,R/W, 

VOL I,ow level output CEI~Ct:01 No Jode - - 0.3 V 
volt ag .. 

AI.F., t;oS, AO 
1011 lIigh I ,'v,., I output A14. OO'lJ7 ,'-0 VOII~2.4V 0.4 - mil. 

curJ'l"nt ~1'3,Ct:.rEl ~ n:ST;256K -VDII 
CM,Il/W 

Al.1~ • I:;OS , AU -
101. l.ow levl"l output AI4,OO~D7,PO VOI.-0.4V 0.4 - , IIA 

{·urr,.,n! -P3,Ct:,CEl "'- TF:ST~VDO 

('M,R/W 

11111 lIigh 1,'v .. 1 input PO-'-:I,I'1I0- VIII-VOII ]0 50 150 tll\ 
{'urr"nl (1 ) PII3.R1I,WH CI'II1'1 VSS 

11112 High 1.'v .. 1 input PO-f'3.rIl0 VIH VOII -1.0 1.0 UA 
,'urrrnt (2) PH3.RIl,~ CPII\'I vun 

IIH:! High h'vel input TEST VIH·VIIIl 5,0 100 500 till 
currrnt (3) 
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APPLIBD 
SYMBOL ITBM TBRMINAL CONDITION MIN. TYP. MAX. UNIT 

IIH4 High level input 256K.STBY. VIH=VDD -1.0 - 1.0 UA 
current (4) CPUM 

IIH5 High level input AO-A 14 • DCl-D7 • VIH=CPUM=VDD -1.0 - 1.0 UA 
current (5) GB.CBl-CB4 RD=WR=VSS 

PO P3. PHD---PH3 
I1L1 Low level input RD.WR.TBST. VIL=VSS -1.0 - 1.0 UA 

current(!) 256K.STBY. 
CPUM 

IIL2 Low level input ACL VIL=VSS 100 500 1000 UA 
current (2) 

I1L3 Low level input Do-D7 VIL=VSS 10 50 150 UA 
current (3) 

Low level input AO~A14 .D~D7. CPUM=VDD 
IIL4 current (4) CE.CE1"-CE4. VIL=RD=WR=VSS -1.0 - 1.0 UA 

R/W 

VOUTI Output voltage VREF - 2.8 - V 

Note:MIN.and MAX.values are defined by their absolute values. 
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9.3 AC Characteristics (VDD=5V,Ta=25C,fCLK=512KHz,CL=50pF) 

9.3.1 For data read 

SYMBOL 

tRD 

tACC 

tOO 

'O-P:i 
(OUT) 

ITEM 

Read Disable Time 
(ADRD Command) 

Read Access Time 

Output Disable Time 

\ I 

VALlI> 

~- "!""'+ 

9.4.2 For data write 

SYMBOL ITEM 

tWO Write Disable Time 

tDS Data Set-up Time 

tDH Data Hold Time 

tWRP WR Pulse Width 

t»11 ~ 

-. 
J ""LID 

tWRP 
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MIN. TYP. MAX. UNIT 

135 - - us 

10 - 3 us 

- - 3 us 

\ 

MIN. TYP. MAX. UNIT 

135 - - us 

2 - - us 

2 - - ua 

4 - - ua 

~ 
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9.3.3 EOS Signal (CPU control) 
(STAET) Include in Label coamand 

ft~ :" 
~s l----tE-D-l--~Jr~--------n;,------------------+--tu--2~r---

EOS Signal (MANUAL control) 

10 --.J , 
f 

" f \. 
'I 

t " tSD3 I ., 
t£~ 

"""-

tnrU I' '1 U l 
tCD 

,---- -
SYMBOL ITEM MIN. TYP. MAX. UNIT 

tED! EOS Delay Time - - 200 us 

tED2 EOS Delay Time - - 200 us 

tED3 EOS Delay Time - - 64 ms 

tED4 EOS Delay Time - - 64 ms 

tCD CE Delay Time - - 64 us 
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9.3.4 START SIGNAL 

1 " P3 h \ (Ree) 

PO l.~j ~ I' (START) ( > 
tl1T 

SYNBOL ITEM MIN. TYP. MAX. UNIT 

tST START Abaiable time 64 - - as 
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9.4 ANALOG CHARACTERISTICS 

(1) MIC.AMP.(Unless otherwise VSSl=VSS2=OV.VDD=5.Ta=25C.fin=lKHz) 

Applied 
SYNBOL ITEM Terminal CONDITION MIN. TYP. MAX. UNIT 

VINI MICIN MICAMP(1)+(2) - - 80 
Range of input voltage mVp-p 

VIN2 C2 MICAMP(2) 160 

VGl MICIN VIN=6mVp-p - 26 -
-Cl 

Voltage gain FJN=100Hz dB 
VG2 C2 10KHz - 20 -

-MICOUT 

MICIN VIN=-6J1Vp-p 
THD Total harmonic distortion -MICOUT FIN=100KHz - 2 - % 

10KHz 

RINI MICIN - 30 -
INPUT registance k 

RIN2 C2 - 30 -
12)Band pass filter(Notes are same as above) 

Applid 
SYNBOL ITEM Terminal CONDITION MIN. TYP. MAX. UNIT 

VIN Input Voltage Range FILIN - - - 4.0 Vp-p 

FILIN VIN=1.0Vp-p 
VG Voltage Gain -FILOUT FIN=100Hz - 0 - dB 

10khz 

FILIN VIN=1.0Vp-p 
THD Total Harmonic Distortion -FILPUT FIN=100Hz - 4 - % 

10khz 

ROUT Output Registance FH,PUT - - 5 - k 

(3)Audio In(Notes are same as above) 

AppliE"d 
SYNBOL ITEM Terminal CONDITION MIN. TYP. MAX. UNIT 

VIN Input Voltage Range ADI - - - 3.8 Vp-p 

RIN Input Registance ADI - - 100 - M 
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to.Application Circuit. 

A 
C 
L 

'f~ 

S 
T SA S 
ATURP PPPBB T 
ROTEH HRRRR B 
T P 0 C 0 12301 Y 

~~X~X/X,l! t!,X A, ~ g 
'7k!l J 

~f 100p1'x2 

J lIml 512KHZ 
I,," 4-~ a 4! .0;), lL" 4-~i~ J. 33 

PPPP~ PPlfWAR2XXSCCCCCA 
55 0123HHHHDRL/50ITEEEEEO 
56=EOS 0123 EW6UHB'321 

KT Y........,.., 
.. ~ ACL t:;3~2 ___ --, 

MIC 11l1' 0.11lF _-H-~ ~;~~ ~! t:~,:,1 ___ ---, 

~- + 59 MICIH A3 29 
H ~ C1 A4. 1:28=----, 

~ I' 61 VDD T C 8 8 3 0 A5 1"2=7 --...., 
.. 62 VSS2 VDD ~ 

0.11'1' 4~ C2 A6 25 
r= WICOUT A"I "'2""4----. 

15k!} ~ ADI A8123 
DAO V A9 

f 67 AAASAlO~ _ I FILIH D D D D D D D D 1 1 1 S I 

o.Oll':r::r "-!ILOUT "I 6 5 4 3 2 1 0 , 3 2 1 All 

r-________ l-ll8N~\--.n-_T1fr---~1 21 3 145 16 71 8 9~O 1p.2jl!l 4- 5 6 7 8 92! 

( TA7368P I 
SP 

(an) 
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CORPORATE OFFICE 
2692 Dow Ave. 
Tustin, CA 92680 
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Answerback Toshiba Burl 
TWX: 710-321-6730 
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(408) 282-1224 
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