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1. GENERAL

The TCB860F is a single chip LSI with on chip circuits and functions required for voice recognition
including analog circuit, registration RAM, and pattern matching function, It is possible to construct
a voice recognition system only by externally connecting a microphone and keyboard to this LSI,

2. FEATURES

A single chip voice recognition LSI.

Speaker dependent word recognition system.

Linear matching system,

Number of words that can be registered : Max. 10 words.

Response time is Max. 0.60 sec, average 0.35 sec.

Input voice time length allowed : 0.16~0.96 sec.

Built - in 4Kbit RAM for registration.

A microphone for voice inputting is directly connectable.

Either the manual mode by key operation or CPU Mode using host CPU is selectable.
Mutual data transmission between host CPU and on chip registration RAM is possible.
Built - in 800K Hz ceramic oscillation circuit.

5V single power supply.
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44 pin mini flat package.
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3. BLOCK DIAGRAM AND SYSTEM CONFIGRATION
3.1 TC8860F Block Diagram
TION
LINE
BPF - RECT < LPF {CH1) [>
C . .
MICIN w O 5 O w BPF-RECT-LPF (CH2) P il TIPLEXER
BPF « RECT« LPF (CH3) >
LINEIN
BPF + RECT + LPF (CH4) [
Ki~a
S1~4 FILTER
WD1~4
PO1~4 HOST
—W—_E INTERFACE 4BIT A /D CONVERTOR
RD cpU
sTBY
EOR
CPUM RAM :E VDD
T GND
TIMMING GENERATOR ROM
CONTROL CIRCUIT
S S
XIN XOuT TS1~3  REGST
3.2 Block Diagram Description
(1) Amplifer
The amplifer consists of two blocks and is selectable microphone input or line input,
(2) Filter
The filter extracts a portion of signals lying in passband of four frequency bands.
(3) RAM
The RAM contains registration data.
(4) Host interface

The host interface consists of external CPU interface circuit for CPU Control Mode and Key
Scan Circuit for Manual Control Mode.
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33 Example of Voice Recognition System

3.31 CPU Control Mode

Microphone D—”

MICIN

=
=)

cPUM

cPU _ TCBB6OF
WR

4,

; K1~K4
ACC —{}1
STBY ;

3.3.2 Manual Control Mode

Microphone D—-“

MICIN
4 S1~54
I TC8860F EOR
9 |10]cLR WD1~WD4 —‘V——-—» RESULT OF
. RECOGNITION
78 ’3 K1~K3 PO1
1 3
cPum | —
STBY ACC =

T

769




TC8860F-4 B 5097249 0025452 A48 EETOS3
TOSHIBA (UC/UP) LUE D

4. PIN DESCRIPTION

4.1 Pin Assighment
=4
8 8 6 < o U oo ; L_J o~
22R28=28¢"35¢
33 23
pO4 117 34 22 [T TIO1
XIN 1T o X
XOUT 113 FTT—1 LINEIN
ACL T [T LINE
N € ] [T N.C
vDD1 [T TOP VIEW TT—1 voD2
L — (T3 Vss
L 3 — [T} vref
3 — (T Tref
s1 11 [T ADCAP
Ka L1171 a4 12 11— TI02
11

K3TT] —
K2
K111
EOR 117

WR

N.C[TTTT
RD
REGST [—TT7
STBY —T1
[ 2 V1Y m——
ok} m——
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4.2 Pin Description
STRUCTURE
PIN :Ig MANUAL CONTROL CPU CONTROL DESCRIPTION
IN/OUT PULLUP IN/OUT PULLUP
PULL DOWN PULL DOWN
153 21 IN PULLDOWN IN PULLDOWN | Test input pins. These pins should be setat L
TS2 22 level when used by user.
TSt 23
MICIN 24 IN NO N NO Microphone connecting pin.

A microphone should be connected via a
coupling capacitor. This pin is selected when
the LINE pin is at L level.

wD1 26 out - out - Recognition result pins. At time of the
WwD2 27 recognition, word No. of the registered
wD3 29 words that have been judged to be most
wbD4 30 close to input voice is transmitted. At time

of the registration, the stored word No.is
transmitted. After reset, these pinis L level.

K4 44 IN PULLDOWN | IN/OUT NO 4 bit bidirectional data bus.

K3 1 1. CPU CONTROL

K2 2 (1) Command input and status output.
Ki 3 (2) When the RD pin is H level, these pins

serve for input with alatch a
command at the leading edge of the
WR signal.

(3) When the RD pin is L level, these pins
are putin the output mode.
= After reset, these pins are in the
state to output of the status register.
* CHANGE command, the same data as
values transmitted at the WD1~4 are
transmitted to these pins, which will
return to the state to read out the
status when the RD pin is again set at
L level after last rise.

2. MANUAL MODE key input pin.

EOR 4 ouT - out - End of Recognition pin. This pin becomes L
level at time of voice input and returns to H
level after end of registration / recognition
processing.

WR 5 IN NO IN NO Signal rising from L to H level is given to this
pin in the CPU mode, a command given
through the K1~K4 pins is latched. Both the
RD and WR pins should not be set
simultaneously at L level.
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STRUCTURE
PIN MANUAL CONTROL CPU CONTROL

NO.
INJOUT PULLUP INJOUT PULLUP
PULL DOWN PULL DOWN

1N NO IN NO When an L level signal is given to this pin,
the K1~K4 pins are placed in the output
mode and it becomes possible to read the
contents of the status register or those
transmitted to the WD1~4 pins. At the rise
of this signal from L to H level, this pin is
internally switched over to the status
output. Both the RD and WR pins should not
be simultaneously set at L level.

PIN DESCRIPTION

=l
(=)}
~

REGST 8 IN PULL DOWN IN NO Input pin used to change over the reject
level at time of voice recognition. At time of
the manual mode, the on chip pull down
resistor is connected to this pin but it is
separated at time of the standby state.

STBY 9 IN NO IN NO Standby control pin.

When this pin is set at H level, TC8860F is
placed in the standby mode. When this pin
is returned to L level, after reset operation,
the TC8860F resumes the normal operation.

cPUM 10 IN NO IN NO CPU/manual mode selector pin.

Manual mode results when this pin is at L
level, when this pin is set at H level, CPU
mode results.

TIO3 1 ouT - ouTt - Test I/O pins.
TIO2 12 Nothing should be connected to these pins
TION 22 when used by user.

ADCAP | 13 ouT - ouT - reference voltage pin for on chip A/ D
conversion circuit.
Time constant capacitor connect to this pin.

Tref 14 out - ouT - The reference voltage pin for on chip voice
trigger circuit of TC8860F. A decoupling
capacitor is connected to this pin.

Vief 15 out - ouT - The reference voltage pin for on chip
analog circuit of TC8860F. A decoupling
capacitor is connected to this pin.

VsS 16 POWER - POWER - This pin is connected to the negative side
SUPPLY SUPPLY

vDD2 17 | POWER - POWER - This pins are connected to the positive side.
VDDt 39 | suppLY SUPPLY
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STRUCTURE
PIN :Ig MANUAL CONTROL CPU CONTROL DESCRIPTION
"1 owsour | PURRUR 1 nour | PULLUP
PULL DOWN PULL DOWN
LINE 19 IN NO 1M NO The MICIN pin is selected when this pin is at

L level and the LINEIN pin is selected when
this pin is at H level.

LINEIN 20 IN NO IN NO Line input pin.

Voice signal should be input via a coupling
capacitor. This pin is selected when the LINE
pinisat Hlevel.

PO1 31 QuT - ouT - 4 bit output pins.

PO2 32 PO1 transmits H level at time of registering
PO3 33 voice waiting and returns to L level after
PO4 EY ’ completion of registration. During the

standby state and after reset, PO1 becomes
L level. Other PO2~P0O4 pins always
transmit L level.

XIN 35 IN - 1N - Ceramic oscillator connecting pins.
Xout 36 ouTt - out - An ceramic oscillator and capacitors are
connected.
ACL 37 IN/OUT NO IN/OUT NO Reset pin.

When set at L level, the TC8860F is reset.
This pin is kept at L level during the standby

state.
S4 40 ouT - ouT - Key scan signal output pins.
s3 41 During the standby state, L level signals are
52 42 transmitted.

s1 43
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5. SPECIFICATION

5.1. Voice Recognition

H 35097249 0025456 493
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SYSTEM

Speaker dependent word recognition.

VOICE ANALYSIS

4 channel Band pass filter

RECOGNITION
WORDS

Max. 10 words.

INPUT VOICE TIME
LENGTH

0.16~0.96 sec

RESPONSE TIME

Max. : 0.60 sec, Ave. : 0.35 sec.

5.2. Others

Recognition Results

4 Bit

Command input

Manual control
CPU control

: 4x3 Key matrix
: 4 bitdata bus

Registration RAM

Built - in 4Kbit RAM

Oscilation
Frequency

800kHz
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5.3 Operations and Functions

5.3.1 Configration of Key Matrix

°  Numeric keys
These keys are used to specify word No. for registering and clearing voice. Depressing of 1~10
key puts the TC8860F in the registering voice waiting stale. When voice is input at this stage, il is
registered under word No. corresponding to the depress key No. When another numeric key is
depressed before inputting voice, that new number is specified.
°  CLRkey

This key is used to clear a registered word. Direct depress of this key clear all words of 1~10, If
this key is depressed in the voice input waiting state after depressing the numeric key, the
specified word No. only is cleared.

5.3.2 Registration

[CLRIClear all stored words (always depress immediately aflter power is ON).
{11 Specifies word 1. Voice input
Registers under word 1. Word No. is transmitted to WD1~WD4.
[2] Specifies word 2. Voice input

Registers under word 2. Word No. is transmitted to WD1~WD4.,
§

[10] Erroneously specifies word 10.
[8] Specifies word 8 (correct word No., must be before inputting voice). Voice input
Registers under word 8. Word No. is transmitted to WD1~WD4.

533 Recognition
Voice input

Recognition result output Word No. is transmitted to WD1~WDA4.
§

5.3.4 Registered Word Clearing

[3] Specifies word 3.
[CLR]Clears word 3.
[6] Specifies word 5.(erroneous word No.)
{4] Specifies word 4.
[CLR]Clears word 4.
§
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5.4
5.4.1

(1)

(2)

3)

(4)

(5)

(6)

)]
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CPU control
Commands of TC8860F

NOP (1 nibble) ka [oJofo]o]ks

No operation. No processing is carried out. This command may be used to interrupt ENTn
command before inputting voice.

ENTn (1 nibble) kafolofof1]kt ~ «ka [1Jof1]o]x

Specifies word No. to perform registration / clearance. When this command is given, thee
TC8860F is placed in the registering voice waiting state, If voice is input at this stage, it is
registered under the specified word No. It another command is given before inputting voice, the
previous specification is canceled and the processing of the new command starts.

CLEAR (1 nibble) ke [1]o] 1] ]k

‘When this command is given directly, all registered word Numbers are cleared. It is desirable
to execute this command immediately after power is ON. When this command is input in the voice
waiting state after giving ENTn command, the specified word only is cleared.

CHANGE (1 nibble) ka [1]1]o]o]x

This command changes the data output to K1~K4 from the status register to the result of
registration / recognition. Normally, output data to K1~K4 is the conlent of the status register
and therefore, to read the registration / recognilion result, this command should be given. A
waiting time of more than 700us is required to read output data at K1~K4 from issue of the
CHANGE command. Relurns to the status register output at the rise of 1) signal

LOAD (641 nibble) ka [1]1]o]1]x

Write into the dictionary. This command writes regislered data given to K1~K4 into the
dictionary area of the on chip 4 K SRAM in order of word 1~Word 10. Refer to the memory map for
sequence of data. Host CPU should not give next command until transfer of all data of 10 words is
completed. (Next command will not be accepted as a command. )

SAVE (1 nibble) ke [1[1]1]0]x

Readout from the dictionary. This command transmits data registered in the dictionary area of
the on chip 4 K SRAM to WD1~WD4 (K1~XK4), Refer to the memory map for sequence of data.
Host CPU should not give next command until readout of all data of 11 words including the input
buffer area is completed.

TEST (1 nibble) ka |11 ] [a}x

Test command. When this command is executed, a test pattern is writlen info word 4 from word
1 afler clearing the dictionary. Therefore, this command can be used for checking the function of
TC8860F. For instance, if word 1 is transmitted as the resull of recognition when 400 Hz sine wave
isinputin a time length 0.16~0.96 sec Lo MICIN pin, the TC8860T funclions properly.
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Test pattern
Word No. Frequency input Level
1 400 Hz about 3mV
2 1000 2
3 2000 1.5
4 4000 1.5

(1) BUSY

Becomes 1 during the commands / registration / recognition processing and at time of reset /
standby.

(2) EOR

The same as an output value at the EOR pin. Becomes 1 during the voice input and
registration / recognition processing.

PIN NAME K4 K3 K2 K1
STATUS REGISTOR BUSY EOR 0 0

5.4.2 Readout Function

When the RD pin of TC8860F is set at L level, the K1~XK4 pins are replaced in in the output mode
and it becomes possible to read out to the status or result of recognilion. The details are described
here.

(1) What is transmitted to K1~X4 pins when the RD pin is set at L level is the content of the
status register or result of registration / recognition.

(2) Immediately after reset or after applying a rising signal from low to high level to the RD pin,
the content of the status register is transmitted when the RD pin is at L level.

(3) 'When the CHANGE command is executed, the TC8860F is placed in the recognition result
output state and the same value as that at the WD1~WD4 pin is transmitted when the RD pin is
atIlevel.

(4) If data readout once ends even when the CHANGE command is executed; that is, when the RD
pin changes from L level to H level, the TC8860F returns again to the status output state.

PIN NAME K4 K3 K2 K1
RECOGNITION RESULT wD4 wD3 wD2 WwD1
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543 Register / Recognition Monitor Pin
(1) EOR

Normally, H level signal is transmitted. When voice is input, this pin becomes L level, After
the registration or recognition processing ended and the result was transmitted to the WD1~WD4
pins, this pin returns to H level. During the standby state, L level signal is transmitted.

(2) WD1~4

Registration / recognition result is transmitted in 4 bit binary code. These pins become L level
immediately after reset and during the standby.

(3)PO1

Normally, L level signal is transmitted. When the numeric keys are depressed in the manual
mode or the ENTn command is given in the CPU Mode and the TC8860T is placed in the
registering voice waiting state, this pin becomes H level. After ending the registration processing,
this pin return to L level. Further, if another key is depressed or another command is given when
waiting voice input, this pin also returns to L level. During the standby state, L level signal is
transmitted to this pin.
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5.4.4 Control Flow From CPU to TC8860F

(1) Registration
START
CLEAR COMMAND
OUTPUT The dictionary is cleared completely.
¥
ENT COMMAND 1 word is registered
OUTPUT g
E—
“ K1~K4 READ Jl Voice input waiting
(Status read)
No
— >y Y&$
“ K1~Kg READ ” Registering process waiting
(status read)
No
Yes
CHANGE COMMAND .
Registration result readout
OUTPUT (data read)
! Note 1. A waiting time of more than 700xs is
” Ki~K4READ ” required from the CHANGE command
) output to the K1~K4 read.
To read out the result of registration
from the WD1~4 pins, the CHANGE
command and a waiting time of 700us
and not required.
Nate 2 If no result is read from the K1~K4 or
WD1~4 pins within 15ms from the

rise of the EOR signal, the value may
possible be changed by next voice
input.
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(2) Recognition
[L K1~K4'READ ” X?ziiﬁsi?g):;)waiting
No

“ K1~Kq4 READ ” Recognition process waiting
(status read)

No
Yes
CHANGE COMMAND Recognition result read
OUTPUT
” Ki~K4 READ ” (data read)
END

Note 1. A waiting time of more than 700us is required from the CHANGE command output to the K1~4
read. To read out the result of recognition from the WD1~4 pins, the CHANGE command and a
waiting time of 700.s are not required.

Note 2.  If no dataread from the K1~4 or WD1~4 pins within 15 ms from the rise of the EOR signal, the value
may possibly be changed by next voice input.
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(3) LOAD Command

START

LOAD COMMAND
OUTPUT

E—

REGISTERED DATA
OuUTPUT

640 NIBBLE

No END?

(4) SAVE Command

START

Y
SAVE COMMAND
OUTPUT

i

l 5005 WAITING |

~{

| 300,55 WAITING |

)

” Kq~K4 READ ”

!

“ WR PULSE OUTPUT ||

LYE D

The same flow as that of the command output

Stored data read

Note: When data to be stored is read
through the WD1~WD4 pins, read
strobe pulse should also be given to
the RD pin.

To transmit WD puise, K1~K4 data is
optional and it is not necessary to
check BSY flag.
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5.5

Note:
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Output Codes for Registration /Recognition
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K4 K3 K2 Ki
WD4 WD3 WDz WD,

At time of registration

At time of recognition

0 0 0 0

Transmitted only immediately after reset and during standby.

Registered in word 1.

Recognized as word 1.

Registered in word 2.

Recognized as word 2.

Registered in word 3.

Recognized as word 3.

Registered in word 4.

Recognized as word 4.

Registered in word 5.

Recognized as word 5.

Registered in word 6.

Recognized as word 6.

Registered in word 7.

Recognized as word 7.

0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1

Registered in word 8.

Recognized as word 8.

Registered in word 9.

Recognized as word 9.

Registered in word 10.

Recognized as word 10.

Can't be recognized (Rejected)

Input voice is too short as it lasts for less than 0.16 sec.

Input voice is too long as it lasts for more than 0.96 sec.

3

BYHE D

1. The content of RAM (Dictionary) remains unchanged even when input voice becomes too short or
too long at time of registration.

2. The TC8860F transmits registration / recognition result and dose not accept next voice input for

15ms after the EOR signal returned to H level.

This is a waiting time for the host side to read registration / recognition result certainly.
However, input of command is accepted.
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5.6 Registration RAM Memory Map

RAM address

(HEX)
0 T \
Word 1 0 CH1
40 2 1| Ten2
80 3l 2 [7TGE T (¢ Frame 1
1
Dictionary Area co v e
(640 nibble) 100 l 3| chd4 )
5 ‘.| 4
140 6| ! 5
180 7 \ 6l > Frame 2
280 . 1€0 L O i
Input buffer [y 200 81 1\ 7 ) E
2co | (64 nibble) | g | A A
N 5
Work Area g’;g 0] 1 3¢ ] i
3FF| (320 nibble) n--gt Y ,
Vg » Frame 16
1
Loo3F
w P,
<« 4 bits —»
Note :

@® When the CLEAR command is executed, 0 is written into top 4 words (Frame 1) of each word No.
@ The LOAD command transfers data of 640 nibble from the top of the dictionary area.

(@ The SAVE command transfers data of 704 nibble including the input buffer to the dictionary area
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5.7 Reject Level Selecting

At time of the voice recognition, a distance (degree of non similarity) is calculated between
unknown voice and registered data and the least one within the reject level is transmitted as the
result to voice recognition. This reject level can be changed to two stages by the REGST pin on the
TC8860F. If the reject level is made large, accurence of rejection may decrease but the possibility
for erroneous recognition as other registered words may increase.

REGST Pin Reject Level Easiness of Recognition
L Large Easy
H Small Difficult
5.8 Reset Operation

Though the ACL pin of TC8860I is an I/ O pin, it is possible to reset the TC8860F by giving L
level signal externally by force.
(® When the ACL pin becomes L level, the TC8860F interrupts all the processing. Further, BSY
bit of the status register becomes 1.

® Even when the TC8860F has been reset, the content of the registration RAM remains
unchanged.

@ As long as the ACL pin is at L level, all output pins are kept at the state immediately before
the ACL pin was placed at L level. When the ACL pin becomes H level, the EOR pin becomes H
level, and the WD1~WD4 pins as well as the PO1 pin become L level.
5.9 Standby Mode

When the STBY pin is placed at H level, the TC8860F is put in the standby mode, This pin is
placed at H level at an optional timing but it is actually placed in the standby state after end of

commands or registration / recognition processing.

(@ When the TC8860F has been put in the standby mode, the oscillation stops. L level signal is
transmitted at the ACL pin and BSY bit of the status register becomes 1.

@ On chip pull down resistors, which are kept connected to the K1~X4 pins and REGST pin in
the manual mode, will be disconnected when the TC8860F is placed in the standby mode. Itis
not necessary to fix the K1~K4 and REGST pins at either H or L level at this time. (The pins
may be kept open. )

@ If the TC8860Y is placed in the standby mode under CPU mode, it is also not necessary to fix
the K1~K4 and REGST pins at either H or L level.

@ The content of the on chip registration RAM remains unchanged even when the TC8860F is
placed in the standby mode.

® Al output pins become L level.

® When the STBY pin is pulsed at L level, the TC8860F is released from the standby state and
returns to the normal operation.
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5.10 Clock Generator

TC8860F has clock generator, ceramic resonator and capacitor are connected between XIN and
XOUT pins.

Ifusing external clock, it should be conneet to XIN pin directly. ( XOUT should be left open.)

TC8860F TC8860F
XIN XouT XIN Xout
_I[”__ OPEN
100pF = CSBBOO —— 4405 P.G.
777
(a) Using internal oscillator (b) Using external oscillator

5.1 ACL Pin

Power on reset circuit is constructed by attaching a capacitor to the ACT pin, makes the system
initialization is possible immediately after on,

TC8860F

[

777 1uf

However, the power on reset is effective only for a rapid step power rise and when power rise is
gentle or power on / off is repeated in short cycle, no system initialization is performed.
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5.12 Voice Input Pin
5.12.1 Microphone Input

The dynamic range of MICIN (max. allowable input to prevent generation of distortion) is 3.5
mVrms. It is possible lo decrease gain of the on chip microphone amplifier of the TC8860F and expand
the max. input level by connecting a register to the MICIN pin in series.

MICD MICIN Maximum input level
LINEIN DR=(1 +%]— }x 3.5 [mVrms]
TCB860F .
LINE Ri=0~50 (k]

To further lower the microphone input level as noise is readily picked up if a valve of Ri becomes
too large, use a VR as shown below. (This is so with the LINEIN input)

VR 1
“’mJ—’E*f MICIN
OPEN — LINEIN
Mic l TC8860F
,JT LINE

5.12.2 Line Input

The dynamic range of the LINEIN pin is 550 mVrms. It is possible to expand the max. input level
by connecting a register to the LINEIN pin in series.

LINEIN

Maximum input level

MICIN DR=(1 +—R—i%5% )X 550 [mVrms]

TC8860F Ri=0~100 [kQ]

LINEIN

LINE

5.12.3 Adjustment of Input Level

To adjust input levels of the MICIN and LINEIN pins, it is a good method to observe output signal
level at the TIO1 pin of the TC8860T, Connect a sine wave of 1kHz at about the same level as that
obtained when speaked to the microphone in a normal voice for the microphone, etc. Observe the
signal at the TIO1 pin at this time through an oscilloscope, elc. and adjust to 250 to 300 mVpp with a
VR, etc.
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6 ELECTRICAL CHARACTERISTICS

6.1 Absolute Maximum Ratings
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vbo -03 ~+6.0 \
Input Voltage Vin -0.3 ~Vpp+0.3 \Y
Output Voltage Vout ~-0.3 ~Vpp+0.3 Vv
Storage Temperature Tstg -55 ~ +125 °C
6.2 Recommended Operating Conditions
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Voo 45 ~55 \
Input Voltage Vin 0 ~Vpp \Y
Output Voltage Vourt 0 ~Vpp \
Oscillation Frequency fak 760 ~ 840 kHz
Operating Temperature Topr -10 ~70 °C
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6.3 DC Electrical Characteristic(Vpp = +5.0V * 10 %, Ta = 25 °C)

CHARACTERISTIC SYMBOL CONDITION UNIT

Low Level Input Voltage ViL - - 0.8 \

High level K1~K4 2.2 - -
ViH \
Input Voltage Except above Vpp ~0.8 - -

Low Level input Current I Vin=0V - - -5 HA

K1~K4
i Vin=Vpp, CPUM =V - 100 250
High level REGST i IN=VDD IL uA
Input Current
Except above Vin=VDpDp - - 5

Low Level S$1~S4 VouTr=0.4V 50 - - uA

loL
Output Current | Except above VouT=0.4V 0.44 - - mA

High level S1~S4 Vour=Vpp~-2.0V - -24 -

loH mA
Output Current | gxcept above VouT=Vpp - 0.4V -0.22 - -
Supply Current (1) Ipp At voice input - 4.5 9.0 mA
Supply Current (2) Istey At standby - 3 uA

6.4 AC Electrical Characteristics (Vpp =5V £ 10 %, fcx = 800 kHz, Ta =25 °C, C; =20 pF)
6.4.1 K1~K4 Write Cycle

CHARACTERISTIC SYMBOL CONDITION UNIT

WR Pulse Width twR 2 - -
Data Set Up Time tps 1 - - KS

Data Hold Time tpH 1 - -

twr
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6.4.2 K1~K4 Read Cycle
VALUE
CHARACTERISTIC SYMBOL CONDITION UNIT
MIN. TYP. MAX.
RD Pulse Width trp 2 - - us
Output Delay Time trO - - 500
ns
Output Disable Time top - - 500
trp
RD X p4
trO top
- Hi~2
Ki~Kq VALID >
6.5 Analog input Pin (Vpp = +5.0 V£ 10 %, Ta =25 °C)
VALUE
CHARACTERISTIC SYMBOL CONDITION UNIT
MIN. TYP. MAX.
Maxi | t MICIN - - 3.5
ximum Inpu ™ mVrms
Level LINEIN - - 550
i MICIN - 10 -
Input Resistance Rin f=1kHz kQ
LINEIN - 65 -

789




B 9097249 0op5y9a T N
TC8860F-24 ~3t mTos3
TOSHIBA (UucC/upP) bUE D
7. PACKAGE OUTLINE
44 Pin Mini flat Package
(QFP44-P-14144)
Unit: mm
_>|-|*0.3510.1
33 ' on
 —— - I N T
4 __l 22
 —— ' i . —
o ! T
— MARKING l 10—
o I 0 — 14.0£0.2 {(17.6£0.3)
— . I
— AREA‘J 8
 — I —
 E— 0 —
11 44 - 12 [0
1 1
30TYP
14.0£0.2
(17.6 £0.3)
1.9£0.2 2.25MAX
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APPLICATION CIRCUITS
Manual Mode
T JUMPER
v L L l ‘1 MIPCLl}_l(_)PHONE
P ~ - 50K 12 IN
e & £ 12 222 MicN Kt ——©)
wr > > —_
L" STBY Tret [ 014
vref 0.1
54 ADCAP [—{}—10.047
s3
TC8860F
52 WD4 —@~
/))lcf /%/0/' /);cf K3 wD2 —@_
(2] [k wD1 -——‘@—'
/%"J /%'f }’M /?,’°’ Ki = 5 |=3 _ PO1 ——(H>—
B0 17 2 8§ faegfs 77
CSB80O h|"‘|° +
100 P
;J;wop;l; T /A

Note:

External capacitors and resistors should be arranged as near TC8860F as possible.
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