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ABSTRACT

The purpose of this project is to help the blind to practice typing effectively.The blind can
know what character he’s just pressed on by the sound. To begin with , the process of this project
is to convert sound signals which are analog signals to digital signals. Next, these digital signals
are stored in ROM. When the blind presses a key on the keyboard, the signal that is identified
with the key pad is sent to the control unit or microcontroller. Then, the control unit or
microcontroller send signals and datas to voice synthesizer unit where they are compared with the
prerecorded datas in ROM. After that, the data that is the digital signal is converted to an analog
signal and subsequently sent to power amplifier and speaker. The advantage of this project is
helping the blinds for knowing the key that they pressed by the sound.
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A15197 A.1 Ua@nam Scan Code 1ag Break Code ¥33R81030

Key Number | Make | Break | KeyNumber | Make ﬁreak

Code | Code Code Code

~ " 0E FOOE Xx 22 F022
' 16 FO16 Cc 21 Fo21

@2 1E FO1E Vv 2A F02A
#3 26 F026 Bb 32 Fo32
$4 25 F025 Nn 31 Fo31

% 5 2E FO2E Mm 3A FO3A
~6 36 F036 S S 41 Fo41
&7 3D Fo3D >, 49 F049
*3 3E FO3E < 4A F04A

(9 4% Fo046 Right shift 59 F059

)0 45 F045 Left Ctrl 14 Fo14

% _ 4E FO4E Left Alt 11 F011

+= 55 F055 Spacebar 29 F029

Black Space | 66 | F066 | RightAlt | E011 | EOF011

Tab oD | FooD | RightCtrl | EO14 | EOF014
Qq 15 | F015 |  Numlock 7 FO77
Ww 1D FOID 7 Home 6C Fo6C
Ee 24 | Fo24 -y 6B FOB
Rt 2D | FO2D 1 End 69 F69
Tt 2c | Fo2C A8 75 FO75
Yy 35 | FO3s 5 7 FO73
Uu 3c | Fo3C Y2 72 FO72
11 4 | Fos3 0 Ins 70 FO70
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{{ 54 | F054 > 6 74 F074
] SB FOSB 3 PgDn 71A FO7A
i\ SD F0sD . Del 71 Fo71
Capslock 58 F0s8 - 7B F07B
Aa 1C Fo1C + 79 F079
Ss 1B F01B | RightEnter | E0SA | EOF0SA
Dd 23 F023 Ese 76 F076
Fl 2B F02B F1 05 F005
Gg 34 F034 F2 06 F006
Hh 33 o33 ¥3 04 Foo4
_ ~J: ;— / 3B Fo3B F4 6C F60C
Kk 42 F042 F5 03 F003
L1 4B F04B F6 0B F00B
i ; 4C Fo4C F7 83 Fo0B
1 52 F0s2 F8 0A FO0A
Enter 5A FOSA b 01 Foo1
left Shift 12 Fo12 F10 09 F009
Zz 1A FO1A F11 78 F078
Scroil Lock 7E FOTE F12 07 Foo7
Key Shift + Num Shift Case Num lock on
No. lock Make/Break Make/Break
Make/Break
Insert | EC70/ECF070 EOF012E070 EOF012E070
/EOF(070E012 /EQF070E0F012
Delete | E071/E0F071 EQ0F012E071 EQF012E071
/EQFO071E012 /EOF0T1E0F012
- E06B/EGF06B EOF012E06B EOF012E06B
/ECFO06BE012 /EQGFG6BEOF012
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Home | E06C/EQF06C EO0F012E06C E0F012E06C
/EQF06CE012 /EOF06CEOF012

End E069/E0F069 EOF012E069 EO0F012E069
/EQF069E012 /EQOF069E0F012

A | EOTS/EQFOTS EOF012E075 EOF012E075
/EQF075E012 /EQF07SE0F012

Y | E072/E0F072 EOF012E072 EOF012E072
/EQF072ECI2 /EOFOT2E0F012

PgUp | EOTD/EOFOTD EOF012E07D EGF012E07D
/EOFOTDEO12 /EQF0TDEOF012

relu | E§TAESFSTA EOFG12E07A EOGFGI2EQTA
/EQFQTAE0 [EQGFO0TAEQF012

- E974/EQF074 EOF012E074 EOF012E074
. /EUFO74E012 /EGF074E0FG12

ey Scan Code Shift Case Make/Break
No. Make/Break
/ E04A/EQF04A EQF012E04A/E0F04AE012
Key No. Scan Code Make/Break Shift Case
Make/Break
Prmnt E012E07C/EGF67CEOF012 84/1084
Screen
Key Make code Ctrl Key
No. Pressed
) Pause | E11477E1F014F077 | EOTEEOF0TE
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MSM6376

ADPE)M SPEECH SYNTHESIZER WITH EXTERNAL ROM

GENERAL DESCRIPTION

MSM6376 is a two-channel mixing ADPCM
speech synthesizer LSI using up to 16 M-bit
external speech data storage, such as ROM,
and EPROM. Sinceit has a built-in 12-bit DA
converter and low pass filter, a speech data
output system can easily be configured by
connecting an external power amplifier and

FEATURES

» External memory capacity 16 Mbits
ROM

¢ _4-bit straight ADPCM method

¢ Echo reproduction and simultaneous
output of two audible tones (sound
volume variation for one tone in three
stages)

e Qutput of either of two built-in BEEP
tones (1 Hz and 2 Hz) by designation
code (when oscillation is 64 kHz)

¢ Sampling frequency 4.0, 6.4 and 8.0 kHz .

(at oscillation of 64 kHz) up to 32 kHz is
possible.
¢ Maximum speech period of 10.9 minutes
(at sampling frequency of 6.4 kHz) with
16 Mbits ROM
*  Maximum number of words:
111 words

speaker. MS5M6376 is best suited to the evalu
ation of MSM6372, MSM 6373, MSM6374, ang
MSM6375, which are used as speech synthe
sizer LSIs with built in ROM, because the
MSM6376 has the same circuit connouranon
as those LSIs.

s Built-in 12-bit D/ A converter of class A
voltage type (with built-in pop noise
suppression circuit)

*  Buiit-in LPF with attenuation factor of -
24 dB/oct (fcut to 3 x fcut)

Note) fcut=cutoff frequency

* Standby function to stop oscillation and
all functions during the standby state

» Oscillation selectable between CR
oscillation and crystal oscillation

* Master oscillation frequency:

64 to 128 kHz (LPF output)
64 to 256 kHz (DAC output)

Supply voltage:
45t035.5V

e 64 pin-V1 plastic QFP
(QFP64-P-1420-V1K)
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PIN CONFIGURATION (Top View)

w
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MSM8E376 OKI Semiconductor
+ Absolute Maximum Ratings )
—_ - (DGND = AGND = 0V)
Parameter Symbol | —~ Conditions Rating Unit
Power supply voltage Voo -0.3~-+7.0 v
Ta=25C
Input voltage Vi -0.3 -~ Vpg +0.3 v
Storage temperature Tag — -55 ~ +150 ’

. ‘Operating Ranges

(DGND = AGND = 0V)

Parameter Symbol Conditions Range Unit
Power supply voltage Voo - 4.5~ +5.5 v
Operating temperature Toor = —40 - +85 °C
DAQ output level Voo No load 0~ Voo v
e DC Characteristics
{DVog = AVgp = 5V, DGND = AGND = 0V, Ta=—40-85°C)
item Symbol Conditions Min. | Typ. | Max.| Unit
*H* input voltage Vin m 4.2 — — v
L input voitage Vi — — —_ 0.8 v
“H* output voltage Von loy =—~40 A 4.6 e — v
*L° output voltage Vou ot =40 pA — — | 04 v
*H* input current hu Vin = Voo — — 10 BA
*L" input current he ViL=0V -10 | — — 1 pA
" Operating current consumption loot — — 4 10 mA
Output leak current ho 0 < Vour < Voo -10 | — 10 BA
Standby current consumption looz — — — 10 BA
Refative precision of DA output Voae no load — | — ] 4 | mv
DA output impedance Ror - 15 25 I
LPF load impedance Raout — 50 — — | kQ

-
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_ MSM6376
» AC Characteristics (Voo = 5V, Ta = ~40 ~ B5°C, foscy = 64 kHz) * B
Item Symbol Conditions Min.| Typ. |.Max.| Unit
Master oscillation frequency floscty - 40 - 1256 | kHz
Master oscillation duty cycle Fouy — —40 50 60 | %
RESET input pulse width WisT - 10 - |5~ ] us
ST input pulse width (Note 1) tw(3T) CPU interface 0.35 - 350_] S
2CH input pulse width twiItH) —_ 035 ] - - S
ST-ST pulse interval Iss - 035 - - | us
2CH setup time tens — 035 - |i- | g
2CH hold time tscH — 035 - |" - | uS
Data set time tow — 10 - - us
Data hoid time b bwo —_ 10 - - ps
RCS setup time tes A 10 - - us
RCS hold time ta — 10 - -1 S
fst fosety8 - 8.0 - | kHz
Selectable sampling frequency fs2 flosc1y/10 - 6.4 - kHz
fs3 froscty/16 - | 40 |-~ | kHz
BUSY output time (1) lses - - - 10 | uS
BUSY output time (2) (Note 2) ton Atfs = 8 kHz 350 | 375 | 400 | pS
| 1 I At master
BUSY output time (3) (Note 5) tar - - 64 | ms
frequency=64 kHz
NAR output time (1) tsns ) - | -1 10] s
NAR output time (2) (Note 2) taa At f=8 kHz 350 | 375 | 400 | uS
NAR output time (3) (Note 2) tnag At fs=8 kHz 350 | 375 ) 400 | pS
NAR output time (4) (Note 2) tuac Atf=8kHz . 350 - §50 § uS
. | At master :
D/A converter transition time (Note 3) toan, toar 60 | 64 | 68 | mS
frequency=64 kHz
- Ny At master ‘
LPF stabilizing time (Note 4) b 12 16 | 20 | mS
frequency=64 kHz
Standby transition time (Note 3) s At master 29 | 301 31 | ms
(atend of speech output) frequency=64 kHz
ST - 2CH pulse interval tsacH At master 10| - - | mS
frequency=64 kHz
ST input wait time tus —_ 10 - - | BS

Note 1: The MAX value is proportional to fs.

Note 2: The duration is proportional to fs.

Note 3: The duration is proportional to fosc.

Note 4: Applicable at the start of oscillation.

Note 5: When playback occurs during the standby transition period (toas).
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+ .AC Charatteristics (Vop = 5V, Ta = —40 ~ 85°C, fosct = 40 - 256 kHz) -

‘ltem Symbol| Conditions | Min. Typ. | Max. | Unit
Master oscillation frequency frosct) — 40 - 256 .| kHz
_Master oscillation duty cycle faury — 40 50 60 | % .
PESET input pulse width twEsT) — 10 - - 1 s
3T input pulse width twdty | CPUinterface | 0.35 - a us
2CH input pulge width twae) — 0.35 - - ps
ST-3T pulse interval tss — 0.35 - - 1 s
7ZCH setup time s — 0.35 - - s
2CH hold time ’ tscn — 0.35 - - s
Data set time tow — 10 - - S
Data hold time two - 10 - - us
RCS setup time tes - 10 - - | us
RCS hold time tac s 10 - -1 s
/ sy pY | e troscy/8 - | kM2
Selectable sampling frequency fs2 — - floscy 10 - kHz
- fs3 — - floscy/' 16 - | KHz
BUSY output time (1) tses = - - 10 | 1S
BUSY output time (2) ten — a b ¢ uS
BUSY output time (3) (Notes 2) tar — - - e | mS
NAR output time (1) tsns < - - 10 us
NAR output time (2) tvaa — a b ¢ uS
NAR output time (3) tnas ‘I a b ps
NAR output time (4) Inac — a - pS
0/A converter transition time toar, toas — e-4 e e+ | mS
LPF stabilizing time (Note 1) tL - f-4 f f+4 | mS~
Standby transition time -
tsts 5 g-0.1 g g+0.1| mS
(at end of speech output) -
ST-2CH pulse interval sz | - h - - | ms-
ST input wait time ths — 10 - - | us:
8 (kH. kHz .
a=350x __fi ‘(';:zz)) b=375x —fs ((T(:zz)) 6= 400x ¢ ((kHZZ’) d=550x ——-Z ‘(kHZ))
kH
o i T T 9 T P e

Note 1: Applicable at the start of oscillation.
Note 2: When playback occurs during the standby transition period (tpar).
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TIMING DIAGRAMS

1. At power-on

Voo /
RESET A:!*— tv'_(lTSﬁ

'FLTSV/‘NAR /

2. At LSI startup and in standby state

16-10 ) m

]
]
RCS ;
[ g marnadil )
tow =TT+ ~¥; — A0 e
ST :
:J'— i !
] I
BUSY "
t
tsas
] ]
NAR i r
(RS ) !
' ; WA i
X v Playing '
1 ! ', ] ] .
' L : ts !
3 —_—
AOUT T " 4 )
Y ' toas Play end "ok o
Standby state —w»re——es re—sr+— Standby state
Standby Standby
transition transition

3. Operation in channel 1 only (CPU input interface)

16-10 st wor Znd word 3rg word
aadress address address

~
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4. Operation in channel 2 only (CPU input interface) S

16-10 X7 1st word address ) X 2nd word address
4 i il

NAR "

AQUT




BUSY I
[ 1st word play 5 2ndword play . 3rd word play
3 4] [0 1

AQUT

OKJI Semiconductor “MSM6376
_5. Timing Diagram of Echo Playback in Channel 1
lgt word 2nd word Qummy code _— -
16-10 x X f 3rd word
2CH :
H twz"
E v lsao Filsao

—

-

1st word play

,  2ndwordplay
T ]

Input of the2CH pulse without lower-
ing ST starts echo playback. Echo
playback is canceled unless play is
continuous.

At echo playback, the waveform is a
combination of the playback of chan-
nel 1 by the ST pulse and a-6 DB play-
back of channel 2 by the 2CH pulse.

Incontinuous play, theechoisapplied
to the next word (continuous play
means playback of another word dur-
ing a single word vocalization.)

Input unused code as a dummy code
from the user selectable code at the
end of echo playback. Without this
input, the LSI may enter the standby
mode without waiting for the 3 sec-
onds after the end of playback when
the standby option is selected.
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6. Timing Diagram of Simuitaneous Playback in Channel 1 and Channel 2

T 15-B 1s:wordX2nd wordx 3rd word X 4th word Xsm word x dummy code
= - 1 [ —
H ts2on
tsaot! —v! -~ -
il 1
g —e—we-tse e
)
NAR _—I ;H
4 [ ‘ [
Start of channel 2 setting
BUSY 3
l H
E 1Sec
]
1 [
A0UT : Vst word plzy % g word play " e 40 word play o .
PayoiZndword  Playot2ndword  Play of 2nd word Piay of 2nd word EE"“""‘““”
W68, W58, by-scB . Sy-6e8 )
Q t i i 1 4]
Ptay of Sth word
oy-1208

1. Channel 2 starts playing when the ST 3 Please input an unused code as a
pulse is input and 2CH="L". The dummy code from the user selectable
sounds volume can be changed by the codes at the end of playback of chan-
number of the ST pulses using the nel 2. Without this input, the LSI may
table below. enter thestandby mode without wait-

ing for the 3 seconds after the end of

2 Channel 2 plays a pre-set word each play when the standby option is se-
time the Z_CEﬁ pulse is input with the lected.
same sound volume until the LSI goes
to the standby state or until channel 2
is reset. -

Number of ST pulses Attenuation
1 No attenuation
2 -6dB attenuation
3 -12dB attenuation
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MSM6376

PIN FUNCTIONS

Pin name.

Input/output-

T

Function

16-10

Input

Selects and enters a user-specified word corresponding to the
vocalized word.

The code when the level of the S7 pulsa goes low is read, and
latched as the level rises.

AQ-A20

Output

“These are the address terminals for the external connection of memory.

The data is output when RCS is °L".

00-07

Input

These are the terminals to input the data from external memory.
The data is input when FTS is L.

Input

Reproduces echo, or reproduces two different tones simultaneously.
If 2CH pulse is entered during operation in channel 1, echo is
reproduced. Delay time for the echo can be changed according to
the time of input of 2CH puise. .

1t ST pulse is antered when the level for CH2 is low, reproduction

is performed in channel 2.

o

Input

Activated at the fali of ST. Data on 16 through 10 is read when their
fevel is °L", and latched at the rise of ST.

Enter an address for channel 1 when the level of NAR is "H". For
reproduction in channel 2, sound volume can be changed according to
the number of ST pulses when the level of 2CH is "L".

In the case of SW input interface, synthesis is repeated while the leve!
of STis setto"L".

0|
(%

Input

When the level is °L", this terminal enables ST pulse to be input and
the address from A0-A20, OF and CE are output.

When the level is *H", the address terminals of AQ-A20, and CE and O
become high impedance.

Qutput

During playback, *L" fevel is output.

Output

_ When the level is "H", the next char'""t:'ddress ¢an be input.

input

Selects CR oscillation or crystal oscillation. If the level of CR/XT is
setto 'H’, 0SC1, 0SC2, and OSC3 work as CR oscillation terminais;
if the level of CR/XT is set to "L, 0SC? and 0SC2 wark as crystal
oscillation terminals, and a resistor with a resistance of about

2 M-ohms is inserted between 0SC1 and 0SC2.




MSM6376 OXIX Semiconductor
Pin name Input/output ) Function
0sc1 Input Crystal oscillation and CR oscillaito terminals.
0sC2 Output To use them for crystai oscillation, leave the 0SC3 terminal open. - -
0sC3 Output It an external clock signai is to be used, it should be connected to
the 0SC1 terminal with 0SC2 and OSC3 left open.
CPUSW Input . Terminai for selection between CPU interface and SW input interface.
‘H’ level = CPU interface.
"L” level = switch interface
Note: If SW input interface is selected, echo reproduction, and
2-channel mixing reproduction cannot be performed.
3S/ST8 Input If the fevel of the 3S terminals is *H", standby state is invoked thres
seconds after completion of speech synthesis.
If the levet of the 3S terminals is *L’, the output from the DA converter
remains at 1/2 VDD after completion of speech synthesis.
RESET Input If the leve! of this terminals is set to "L", the LSl is put in standby state.
Upon RESET, oscillation is stopped, the output from the DA converter
is grounded, and put to the initial state.
The MB376 has a built-in power-on reset circuit. To make the power-
on resetting function reliably, raise the power supply within 1msec. If
this is impossible to do, enter the RESET puise when hte power is turned
on.
CE Output A timing output treminal that controls chip enable of external memory.
The signal is output when the level of BCS is ‘L".
OF Output A timing output treminal that controls reading from external memory.
The signal is omput’when the level of RCS is 'L".
DAQ Output A terminal that outputs analog voice sent from the DA converter.
AQUT Output A terminal for output of analog voice sent from the LPF.
SG Output A terminal that improves SN ratio of LPF. .
- To utilize the outpur from the LPF, connect a capacitor of about 1yF” =z
AVOD An analog power supply terminal. -
AGND An analog grounding terminal. ’
DvDO A digital power supply terminal,
OGND A digital grounding terminal.
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MSM637s

FUNCTION DESCRIPTION

1.  Voice Code Selection

User selectable words (phrases) are maxi-

Tum111 words/phrases. The setting of 10-
16 is as follows:

Table 1 List of User Selected Words

10-16 Code explanation
0000000 STOP code
0000001

t ’ User selectable code (111 words)
1101111
1110000

! BEEP code
1110111
1111000

v Test codes (do not use)
1111111

2. CPUlnterface and Switch Input Inter-
face ;

The CPU interface and the switch input
interface can be selected by the CPU/SW
pin.. When the CPU pin is high, the CPU
interfaceis on. When the CPU pinis low, the
switch input interface is on.

2-1 CPU interface

If the CPU interface is selected, the 5T pulse
becomes valid when the NAR pin is "H".
User selected words are then fetched inter-
nally and vocalized. This interface is effec-
tive for playback of several words continu-
ously. Please note that when the ST pulse is

16~10 1st word

X

2nd word -

T
L

]
BUSY T

I I

A 0
out k—— 1stword played ——— le—— 2nd word played —»|
C

Figure 1 Timing of CPU Interface (ST < 350 uS)
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16-10 1st word 2nd word
i ]
NAR

1l

o
T

I e

AOUT —f\/\/‘vVVV\N\/\AN\/\/\,{/\A/\/\Nv\/\/\f\/\/‘I\\————-
e——— 1stword played —J L———- 2nd word played SE—
C

Figure 2 Timing of CPU Interface (ST > 800 uS)

kept at the "L" level for longer than 800 uS,
one word is played twice (at 8 kHz sam-

pling).

When the ST pulse width is between 350 uS
and 800 pS, a single word is played once or
twice. However, when the ST pulseisinput
from the standby state, a single word is
played only once if within 80uS.

When a ST pulse width of longer than 3505
(master frequencyis64kHz)isinputand the
BUSY option has been selected, make sure

the ST pulse is within 800 uS after the rise of
BUSY pin.

2-2 SW input interface

If the SW input interface is selected, the

specified word is played repeatedly when
ST is "L" at the end of play of the specified
word and is finished when it is "H".

For example, when this LSl is operated us-
ing @ push switch, the same word is played
repeatedly as long as the switch is pressed

-

16-10 X

1st word X

T

NAR ——l_—___l
BUSY "'—_‘

AQUT

l'——————1 st word played —_—

Figure 3 Timing of SW Input Interface (playing one word)
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and when the switch is released, playback
stops when the currently playing word is
finished.

When playing differentwordsconﬁnuogily,
change the code of 10-16 and maintain ST at

the "L" level before the play back is com-
pleted.

However, note that the playing interrupted
if the input level of 16-10 becomes "L" in-
stantly when switching the address.

16~10 1st word

K 2nd word

"B R

—

NAR _U - m

U
]| [

U2 o

AOUT ——— NN NVVVVWNANNAANMNA WNANNAN
b— 15t word played —+ k— 15t word played ——+ b— Zg?a;g d—

Figure 4 Timing of SW Input Interface (repeated play)

In SW input interface, playback of the Ist
and 2nd channels simultaneously is not pos-

sible. Neither 2 channel mixing nor echo
playback is possible in this interface.
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3. BEEP Tone Generation

Sirtce this LS has an on-chip circuit to gen-
erate BEEP tones, the BEEP tones are se-
lected using 16-10. Depending on the word
code, the frequency and duration can be
changed. The amplitude is approximately
1/4 Vo

The NAR/BUSY pin outputs a "L" level

—--

during BEEP tone play regardless of either
NAR or /BUSY is selected as the ophon,
Figure 5 shows such timing.

Neither the STOP code (explained later)}nor
2 channel playback is valid during the play-
back of BEEP tone, The following table
shows the relationship betwéeen the BEEP.
tones and addresses when the 0>cﬂlatxon
frequency is 64 kHz.

Table 2 Relationship between BEEP Tones and Addresses

16{15|14113112111 110 BEEP tone Generating duration
frequency {sec)
0(0 0.084
011 0.125
0 2.0
1190 0.250
111 0.500
111110
00 0.064
01 0.125
1 1.0
110 0.250
111 0.500

When the code for BEEP tone s input while
playing either the 1st channel or the 2nd
channel, the BEEP toneis generated after the

completion of play. The reverse case aiso
holds true.

L
BUY—_I

ACUT

16~10 User selected word code x BEEP tone code
i U i
NAR

Figure 5 Timing at BEEP Tone Generation

lme bt roaen ta



OKXKIX Semiconductor

-MSM6376 —

4. Stop Code -

Speech playingis finished when theST pulse
is input by setting [6-17 to "0000000" during
play. The DA converter becomes 1/2 V.

The input method of the ST pulse is subject
to the AC characteristics when the NAR
output is "H". When the NAR output is at
the "L" level, the STOP code is valid by

setting the ST pulse to the "L" level longér
than 1 msec (f =64 kHz) or by the timing
shown in Figure 6.

The STOP code is not valid during the gen-
eration of BEEP tone. When the STOP code
isinput, only playback is stopped while the
oscillation and the analog drcuitry are still
operating. When the RESET puise is input,
all operations are halted.

16-10 0000000° X

User select cade

re than
imS

NAR

T Heplde U

-

-

Figure 6 Example of STOP Code Input Timing

5.  Sampling Frequencies

Sampling frequencies can be specified for
each word in the speech data of the built-in
ROM. When the 1st and the 2nd channels
are simultaneously played back, the sam-
pling frequency of the 1st channel has prior-

ity.

Three types of sampling frequencies can be
selected during speech data analysis. The
relationship between the master frequency,

foser and the sampling frequency, £, is as

follows:
Selection 1 f,=fose/8
Selection 2 f,=fose/10
Selection 3 f =fose/16

6.  Echo Playback and Channel 2 Play-
back

By using the ZCH input, echo or 2 channel
playback is possible. Because both echoand
2 channel playback use the 2CH pin, switch
between modes by returning the LSI to the
standby state.

This function is not available in the SW
inputinterface or during generation of BEEP
tones.-

6-1 Echo Playback

Echo playback is performed by combining a
speech waveform of the 1st channel with a
delayed speech waveform with -6 dB at-
tenuation (half theamplitude of thechannel
1 speech waveform).

Theechodelaytimeis thetimeuntii the2CH
pulseis input from the start of play of chan-
nel 1.

However, when starting this operation from
the standby state, pop noise suppression
timeis not counted as delay time.

In echo playback, echo is applied to all the
words during continuous play of channel 1
(continuous play means playback of thenext
word during playback.)

6-2 Channel Mixing Playback

Using 2 channel mixing playback, a differ-
ent word can be played during the play of
channel 1. This has a wide range of applica-
tion such as BGM (back ground music) and
combinations of instruments. Speech data
on channel 2 can remain the same while the
sound volumemay bechanged to1,1/2and
1/4 according to channel 1.- The change in
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sound volume is determined by the number

Table 3 Number of ST Pulses and Attenuatxon; T3

OK'i Sg_miconﬂ?

fﬂ‘

of ST pulses when stactmg-the 2nd chamé’?

Number of ST puises Attenuation 3
1 No attenuation {100% of speech data) ‘; j
2 -6d8 attenuation (1/2 of speech data) et
3 -124B attenuation (174 of speech data) S
—s
Py 1

1) -12 dB attenuation

2) -6 d8B attenuation

3) No attenuation

g

o
t?

Figure 7 Input Timing of 2 Channel Mixing

Once 2 channel mixing is set, it is main-
tained until the standby state or until chan-
nel 2 is reset. Because of this, restart can be
accomplished by the input of the 2CH pulse
only.

7. Standby Transition

When standby transition is enabled as an :

option, the LSI changes to the standby state
and haltsall operationsunless another word
is played within 3 seconds of the completion
of playback of a single word. For this rea-
son, it takes approximately 100 mS before
the next playback is started as the LSI needs
to achvate the pop noise suppression cir-

cuitry.

When standby transition is disabled as an
option, the LSI does not go into the standby
mode even when playback is completed. At
this time, the output from AOUT is approxi-
mately 1/2 V and the LSI still draws cur-
rent as osdllation is continued. When re-
started, the next playback begins after ap-
proximately 350 ps.

If disabling standby transition as an option,
the m‘lgpulse must be input to set to the

standby state. Pop noise may be oenerated
atthe mout of the EESE T pulseas the output‘

level from AOUT becomes GND level i m»
stantly.

8. ~ Voice Input

The voice output pin can be selected by the
output of the DA converter either directly or’
through the built-in low-pass filter.

5 s wa

8-1 Output Waveform of DA Converter

The output amplitude from the DA one:
verter is maximum 4095/4096 x V, of a
square wave that synchronizes thh a sanlj
pling frequency. When selecting the DA}
output, addition of an external low- pass:
filter is highly recomumended.

[
z.hu

o

Because the outputimpedance of DAO va
ies between 15KQ and 35K(Q, determine the
filter constant so that the resistance variz
tion does not influence the cut-off frequen
of the low-pass filter.

1%
A-W-

,:Ezr

E—" M l‘ . v
ARATEn A

e

Table 4 shows the output level from
AQUT pin when selecting an optional D/
output.

Q
l,}
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Table 4 Output Level from DA Converter

Condition Minimum level Center level Maximum level | Unit
1 channel playback Voo 3 Voo 1vpo v
2 channel mixing 0.0 1+ Voo Voo v
BEEP tone playback $vpp +Voo © Voo | v
8-2 Low-pass filter output When thesampling frequency (f))is 1/8and
1/10 of the master clock frequency, the cut-
Since the low-pass filter is composed of off frequency, f_,,, is £, =3/64 [, and is
switch capacitors, the cut-off frequency var- f.=3/128 when ; is 1/16. Table 5 shows
ies proportional to the master clock fre- the relationship between the sampling tre-
quency. quencies and the cut-off frequencies.

Table 5 Cut-off Frequency of Low-pass Fiiter

Sampling frequency Master clock frequency Cut-off frequency
(ts). {fosc) {feut)
4.0 kHz 64 kHz 1.5 kHz
6.4 kHz 64 kHz 3.0kHz
8.0 kHz 64 kHz 3.0 kHz
12.8 kHz 128 kHz 6.0 kHz
16.0 kHz 128 kHz 6.0 kHz
The low-pass filter characteristics when the from AOUT when selecting the low-pass
sampling frequency is 8 kHz are shown in filter option.

figure 8. Table 6 shows the output level

Table 6 Output Level of Low-pass Filter

Condition Minimum level Center level ‘Maximum level Unit
1 channel playback 1vpo Voo " $Voo v
2 channel mixing 07 +Voo Vpo—0.7 v
BEEP tone playback 3o +Voo 3vpn v
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N\ :
A -b
-20 , \ -
Attenuation - =
rate
(@) y -
40 "
e S
s N
60
100 1k 10k
Frequency

Figure 8 Low-pass Filter Characteristics (fs=8 kHz)
8-3 Pop Noise of Low-Pass Filter Output abruptly by approximately 0.7V when se-
lecting the low-pass filter output and may

Although this LSI has a built-in pop noise generate a "pop” sound.

suppression circuit, the voltage of thecircled
portionin the figure below may be changed

]
Standby transition Standby transition -
period period

Figure 9 Pop Noise of l:.ow-pass Filter Output

When connecting a diode at the outputfrom Figure 10 shows the circuit.
AOUT, the "pop" sound can be reduced.

AoUT !

— =y

Figure 10 Pop Noise Suppression Circuit
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9._ RC Osdllation The external circuit diagram for RC oscilla-
tion is shown below: ~
Ry (150kQ)
0SC1
R2 )
0sC2
- c
—— 0SC3
Figure 11 RC Oscillation Connection Circuit

9-1 Determination of RC Constant When choosing RC oscillation, the RC oscil-

The RC oscillation frequency characteristics
are shown in Figure 12. Iff . is set to 64
kHz, choose the appropriate values for C
and R, using the following as a reference:

C=100 pF, R =150k, R, =50k Q.

9-2  Fluctuation of RC oscillation frequen-

lation frequencies are varied according to
thefluctuation of theexternal Cand R, as well
as the process variations of LSL.

When using a 50kQ R2, the error due to pro-
cess variations of the LSl is maximum +4%
so that the fluctuation of the RC oscillation
frequency when using a capacitance (C) of
+1% accuracy and a resistance (R,) of 2%

cles accuracy is maximum 7% approximately.
\ |
N Voo = SV
Vop=3V ——=\\| C=50pF
Ri =150 %2 AN
Y C=50pF
Oscillation L T og 3}
frequency 100 "5~ TIN\NJ_Ri = 1504 - o
fosc (kHz) Ry = 150kQ NS C =100 pF =
€ a 100 pF - L
N
P s = Voo = SV
— e 2150 kQ S o0 =
SRy 3 Ry = 150k
0 20 30 40 50 60 C='S0eF
Load resistance value Rp (kQ)
RG oscillation characteristics

Figure 12 RC Oscillation Frequency
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10. Crystal Osdillation

Figure 13"shows an external circuit using a

S 3
crystalosdllator, KF-3854-13PO102 (64 kHz) §
made by Kyocera. w3

Figure 13 Circuit Diagram of Crystal Oscillator Connection

11.  Connection with MSC 1191/1192

When using an MSC1191 and an MSC1192,
connectthe STBY pintotheOSC3/CSpinan

'-:i v

| oser 0sc2 | CiR
i

Me ]

CL- IEH 02_ ‘;,'
Izzp T 330p 13

r H

"3

!

Ry

the OSC2 pin, respectively. When connect-#
ing with an MSC1191/1192, set C and Rx
after mounting it to the board as the osc1l~
lation characteristics may change. i
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‘12. External ROM Tirning timing under voice playback atf .= 64kHz
and f, = 8.0kHz.
Figure 14 shows the external ROM driving

L
|
| 1.3
| ]
O—

ra(2

250ys

L]
L |
W
| |
&

AL,
7 b0
i1 0

Note 1) This is proportional t0 fosc
*2) This is proportional to fs
*3) CE,OE and D0~D7 are input and output at the frequency of 250ps or 125us hereafter.

Figure 14 External ROM Timing
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Note: Use a CMOS type 270256 as an EPROM if possible. If an NMOS type 27256 is used.
there are some cases where the power voltage variation of the EPROM becomes a
source to generate noise.

Figure 15 Example of Interface Using Four 256K EPROMs

R
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Note: Use a CMOS type 27C256 as an EPROM if possible. If an NMOS type 27256 is used,
there are some cases where the power voltage variation of the EPROM becomes a
source to generate noise.

Figure 16 Example of Applied CPU Interface Circuit
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Note: Use a CMOS type 27C010 as an EPROM if possible. If an NMOS type EPPROM is used
the power voltage variation of the EPROM be .. lies 2 source to generate noise.

Figure 17 Example of Interface Using 16-1Mbit EPROMs
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M27C4001

4 Megabit (512K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 70ns
» COMPATIBLE with HIGH SPEED
MICROPROCESSORS, ZERO WAIT STATE
= LOWPOWER "CMOS” CONSUMPTION:
— Active Current 30mA at 5SMHz
— Standby Current 100pA
n PROGRAMMING VOLTAGE: 12.75V
n ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

» PROGRAMMING TIMES of AROUND 48sec.
(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C4001 is a high speed 4 Megabit UV
erasable and programmable memory (EPROM)
ideally suited for microprocessor systems requiring
large programs. It isorganised as 524,288 by 8 bits.

The 32 pin Window Ceramic Frit-Seal Dual-in-Line
and Leadless Chip Carrier packages have trans-
parent lids which allow the user to expose the chip
to ultraviolet light to erase the bit pattern. A new
pattern can then be wiitten to the device by follow-
ing the programming procedure.

For applications where the content is programmed
only one time and erasure is not required, the
M27C4001 is offered in both Plastic Leaded Chip
Carrier and Plastic Thin Small Outline packages.

Table 1. Signal Names

FDIP32W (F) LCCC32W (L)

PLCC32 (C) TSOP32 (N)
8 x 20mm

Figure 1. Logic Diagram

AO0-A18 Address Inputs
Qo -Q7 Data Outputs

E Chip Enable

G Output Enable
Vep Program Supply
Vee Supply Voltage
Vss Ground

vVee Vpp
19 . 8
AC-A18 (“#:)QQ-Q-/
E —d Mm27c4001
G
Vss

Al007218

March 1985

1/14
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

vepllt N~ 32[0Vce

A16[]2 31[]A18 Noo 82
A15]3 30 A17 i
A12[]4 29 [JA14 ( D32
A7(l5 28 [|A13 ATl 1A14
A6 [|6 27 [ A8 AG ] JA13
AS[7 26 {]A9 QiE g:g
2; Eg M27C4001 ;i gg-“ A3[]9 M27C4001 25 A1
A2 10 23 ] A10 A2l 1G
A1 11 2E Al 1A10
A0 [ 12 211Q7 sy 1E
Qo (13 20 Q6 Qo] - Q7
Q1 [ 14 19 []Q5 e
Q215 18 [] Q4 88;&’)8588

Vss [ 16 17 1Q3 oo

Al0Q722
Figure 2C. TSOP Pin Connections DEVICE OPERATION

J\l

A1l =@ 326G
AS —A10
A8 —E

A13 — —1 Q7

A14 — —1Q6

A17 £ —1Q5

A18 —1Q4

Ve Co8  M27C4001  25£—Q3

Vpp =19 (Normal) 24 b4 Vgg

A16 — —1Q2

A15 — Q1

A12 = —1Q0
A7 A0
A6 ] 1 A1
A5 A2
A4 116 17 F1A3

r\ Al011558
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The modes of operations of the M27C4001 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except forV pp and 12Von A9
for Electronic Signature.

Read Mode

The M27C4001 has two control functions, both of

which must be logically active in order to obtain

data at the outputs. Chip Enable (E) is the power

control and should be used for device selection.

Output Enable (&) is the output control and should

be used to gate data to the output pins, inde-

pendent of device selection. Assuming that the

addresses are stable, the address access time

(tavav) is equalto the delay from Eto output (t eLav).
Datais available at the outputafter a delay oft gLav
from the falling edge of G, assuming that E has

been low and the addresses have been stable for

atleast tavav-teLav.

Standby Mode

The M27C4001 has a standby mode which re-
duces the active curent from 30mA to 100 pA. The
M27C4001 is placed in the standby mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs arein a high imped-
ance state, independent of the G input.
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Table 2. Absolute Maximum Ratings (")

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40t0 125 °C
Taias Temperature Under Bias -50 to 125 °C
Tste Storage Temperature -85 to 150 °C
Vio @ Input or Output Voltages (except A9) 2t7 v
Vee ' Supply Voltage ~2to7 ) \Y
Vas® | A9 Voltage 210135 v
Vpp Program Supply Volttage -2to 14 \'

Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanentdamage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specificationis not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voitage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voitage on Output is Vec+0.5V with possible overshootto V¢ +2V for a period less than 20ns.

Table 3. Operating Modes

Mode E G A9 Vep Qo -Q7
Read Vi Vie X Vee or Vss Data Out
Output Disable Vi ViK X Vee or Vss Hi-Z
Program ViL Pulse Viu X Vpp Data In
Verify ViH Vi X Vep Data Out
Program Inhibit ViH Vi X Vpp Hi-Z
Standby M X X Ve or Vss Hi-Z
Electronic Signature M ViL Vip Vee Codes
Note: X = My or Vi, Vip = 12V+£ 0.5V
Table 4. Electronic Signature
ldentifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code M 0 0 0 (] 0 0 |- O 20h.
Device Code ViH 0 1 0 0 0 0 1 41h

Two Line Qutput Control

Because EPROMSs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,
b. complete assurance that output bus contention
will not occur.

For the most efficientuse of these two controllines,
E should be decoded and used as the primary
device selecting function, while G shouid be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

o 3/14
Ly RSN
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times <20ns
input Pulse Voltages 0.4Vto 24V
Input and Output Timing Ref. Voltages 0.8V to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

Figure 4. AC Testing Load Circuit

1.3V

1NS14

3.3kQ

DEVICE
UNDER O ouT
2.4v L .
C_ = 100pF
0.4V I
Al00825 Cy includes JIG capacitance
AlO0828
Table 5. Capacitance (V) (Tao=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
CiN Input Capacitance ViN=0V 6 pF
Cour Qutput Capacitance Vour= OV 12 pF
Note: 1. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
A0-A18 )’L VALID f
[ tAVQV ———» tAXQX 1
- __\L :
1GLQV. —» l tEHaz —>
5 i
[ ————— tELQV ——» L— tGHQZ —»
Hi-Z
Qo-q7 DATA OUT )
Al00724

4/14 -
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Table 6. Read Mode DC Characteristics (1)
(Ta =0 to 70 °C or —40 to 85 °C; Vcc =5V 5% or5V + 10%; Vpp =Vce)

Symbol Parameter Test Condition - Min Max Unit
lu Input Leakage Current 0VsViNs Ve +10 HA
o Output Leakage Current 0V< Vour € Vee +10 HA
Icc Supply Cumrent louE - glrln AC'5 f==\g?\'/le 30 mA
lcet Supply Cumrent (Standby) TTL E=\h 1 mA
lec2 Supply Curmrent (Standby) CMOS E>\e~-0.2V 100 pA
lpp Program Current Vep=Vce 10 pA
Vi Input Low Voltage -0.3 0.8 \Y
Vin @ Input High Voltage 2 Veg+ 1 \Y;
VoL Output Low Voltage bL = 2.1mA ‘ 0.4 Vv
Vo Output High Voltage TTL by = —400uA 2.4 \
Output High Voltage CMOS bu = -100pA Vee - 0.7V \
Notes: 1. Vcc must be applied simultaneously with or before ¥ and removed simultaneously or after Ve,
2. Maximum DC voltage on Outputis ¥c +0.5V.
Table 7A. Read Mode AC Characteristics (1)
(TA=0to 70 °C or—40to 85 °C; Vec =5V £5% or5V + 10%; Vep = Vce)
M27C4001
Symbol Alt Parameter Test Condition 70 .80 90 Unit
Min | Max| Min | Max| Min| Max
tavav tacc |Address Valid to Output Valid E=Vi G=W 70 80 90| ns
teLav tee |Chip Enable Low to Qutput Valid G=\ 70 80 90| ns
teLav toe |Output Enable Low to Output Valid] ~ E=M 35 40 40| ns
tenaz 2 tor | Chip Enable Highto Output Hi-Z G=\ 30f 0130 30} ns
toraz @ tor  [Output Enable High to Output Hi-Z E=\ 301 0 ]300} 0] 30 ns
x| ton_[Adress Tanatonto eS| o| o Jof |m
Table 7B. Read Mode AC Characteristics (!
(TA=0to ZO °C or —40 to 85 °C; Vcc =5V £5% or 5V + 10%; Vpp =Vce)
M27C4001
Symbol Alt Parameter TestCondition| 44 a2 15 Unit
Min | Max{ Min | Max| Min | Max
tavav tacc |Address Valid to Output Valid E=VwG=ViL 100 120 1501 ns
terqv tce | Chip Enable Low to Output Vaid G=\ 100 120 150 ns
teLav toz |Output Enable Low to Output Valid E=\ 50 60 60| ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=\ 0|30| 0|4 o|s50]| ns
taHaz @ tor | Output Enable High to Output Hi-Z E=\ 0 [30] 0|40 0}50| ns
taxax ton gﬂ?;ﬁﬁ-g::‘zfg nto E=ViLG=W| 0 0 0 ns
Notes: 1. Vce must be applied simuitaneously with or before Ve and removed simuitaneously orafter ¥e,
2. Sampled only, not 100% tested.
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M27C4001

Table 8. Programming Mode DC Characteristics (")
(Ta=25°C; Vcc =6.25V £0.25V; Vpp = 12.75V +0.25V)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0< Vin<Vee +10 HA
lec Supply Current 50 mA
lep Program Current E=VyL 50 mA
Vi Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2 Veo+ 0.5 Vv
VoL Output Low Voltage bu=2.1mA 0.4 \
VoH Output High Voltage TTL by = —400uA 24 \Y
Vip A9 Voltage 11.5 12.5 \

Note: 1. Vec must be applied simuitaneously with or before ¥e and removed simultaneously or after e.

Table 9. Programming Mode AC Characteristics ("
(Ta =25 °C; Voc =6.25V £0.25V; Vpp = 12.75V * 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Chip Enable Low 2 us
taver tos Input Valid to Chip Enable Low 2 us
tvPHEL tves Vpp High to Chip Enable Low 2 s
tVCHEL tves Ve High to Chip Enable Low 2 us .
teLen tow \C/:\;z;t)h Enable Program Pulse 05 105 us

Chip Enable High to Input
terax fon Transition 2 Hs
taxat toes l{\o%bxt Transition to Output Enable . 2 - us
torav tog Output Enable Low to Output 100 ns
Valid
toraz torp Sit:ug)ut Enable High to Output 0 130 ns
QOutput Enable High to Address
tonax tan Transition 0 ns

Notes: 1. Vec must be applied simultaneously with or before ¥ and removed simultaneously or after ¥p.
2. Sampled only, not 100% tested.

6/14 -
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M27C4001

Figure 6. Programming and Verify Modes AC Waveforms

VALID X

A0-A18 E
tAVPL—»]

Q0-Q7 ——-E— DATA IN DATA OUT
IQVEL—»  —>—le tEHQX

Vpp
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Vee _/[ :

ke— tveHEL —> « : {GHAX
3 W' :

: tELEH —e »— tQXGL :
I \ 4

¢ PROGRAM ——— i€~ VERIFY ——»%

AlQ0725

System Considerations

The power switching characteristics of Advanced
CMOS EPROMSs require careful decoupling of the
devices. The supply current, lcc, has three seg-
ments that are of interestto the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the

* capacitive and inductive loading of the device at the
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 0.1 pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a

4.7uF bulk electrolytic capacitor should be used
between Vcc and Vs for every eight devices. The
bulk capacitor should be located near the power
supply connection point.The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C4001 are in the "1”
state. Data is introduced by selectively program-
ming "0s” into the desired bit locations. Although
only "0s” will be programmed, both "1s” and "0s”
can be presentin thedata word. The only way to
change a "0” to a "1" is by die exposition to ultra-
violet light (UV EPROM). The M27C4001 is.in the
programming mode when Vpp input is at 12.75V,
and E is at TTL-low. The data to be programmed is
applied 8 bits in parallel to the data output pins. The
levels required for the address and data inputs are
TTL. Vce is specified to be 6.25V % 0.25V.

. 7114
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Figure 7. Programming Flowchart

Ve = 6.25V, \pp = 12.75V
le

[ E=100us Puse |

CHECK ALL BYTES
1st: Voo = 6V
2nd: Vo = 4.2V

Al007608

PRESTO Il Programming Algorithm

PRESTO Wl Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of 52.5 seconds. Program-
ming with PRESTO Il consists of applying a se-
quence of 100 us program pulses to each byte until
a correct Verify occurs. During programming and
verify operation, a MARGIN MODE circuitis auto-
- matically activated in order to guarantee that each
cellis programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides the necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27C4001s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C4001 may be common. A TTL low
level pulse applied to a M27C4001's E input, with
Vpp at 12.75V, will program that M27C4001. A high
level E input inhibits the other M27C4001s from
being programmed.

8/14 -
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL, Eat Viy, Vep at12.75V and Ve at 6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functionalin the 25 °C £ 5°C ambient
temperaturerange that is required when program-
ming the M27C4001. To activate this mode, the
programming equipmentmust force 11.5Vto 12.5V
on address line A9 of the M27C4001 with
Vpp=Vce=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from ViL to Vin. All other address
lines must be held at V. during Electronic Signa-
ture mode. Byte 0 (AO=V)L) represents the manu-
facturer code and byte 1 (AO=Viy) the device
identifier code. For the SGS-THOMSON
M27C4001, these two identifier bytes are given in
Table 4 and can be read-out on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C4001 are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-

lengthsin the 3000-4000Arange. Data shows that
constant exposure to room level fluorescent light-

ing could erase a typical M27C4001 in about 3
years, while it would take approximately 1 week to

cause erasure when exposed to direct sunlight. If
the M27C4001 is to be exposed to these types of
lighting conditions for extended periods of time, it

is suggested that opaque labels be put over the

M27C4001 window to prevent unintentional era-

sure. The recommended erasure procedure for the

M27C4001 is exposure to short wave ultraviolet
light which has wavelength of 2537 A. The inte-

grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/em “.
The erasure time with this dosage is approximately

15 to 20 minutes using an ultraviolet lamp with

12000 pWicm? power rating. The M27C4001
should be placed within 2.5 cm (1 inch) of the lamp

tubes during the erasure. Some lamps have a filter
on their tubes which should be removed before
erasure.




M27C4001

ORDERING INFORMATION SCHEME

Example: M27C4001 -80 X F 1 X

L

Speed I l Vcc Tolerance | l Package J [Temperamre Rangel [ Option
-70 70 ns X +5% F  FDIP32W 1 0to70°C X Additional
-80 80 ns blank  +10% L LCCC32W 6 —40to85°C Bum-in
-0 90 ns C PLCC32 R ;Z%iif“gRee'
10 100 ns N TSOP32
12 120 ns 8 x 20mm
-15 150 ns

Foralist of available options (Speed, V cc Tolerance, Package, etc...) refer tothe current Memory Shortform
catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

- 9/14
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M27C4001

FDIP32W - 32 pin Ceramic Frit-seal DIP, with window
Symb mm inches
Typ Min Max Typ Min Max
A 5.71 0.225
A1 0.50 1.78 0.020 0.070
A2 3.90 5.08 0.154 0.200
B 0.40 0.55 0.0186 0.022
B1 1.27 1.52 0.050 0.060
(0% 0.22 0.31 0.009 0.012
D 42.78 1.684
E 15.40 15.80 0.6086 0.622
E1 14.50 14.90 0.571 0.587
el 2.54 - = 0.100 - -
e3 38.10° - - 1.500 - -
eA 16.17 18.32 0.637 0.721
L 3.18 4.10 0.125 0.161
S 1.52 2.48 0.060 0.088
%] 9.65 — - 0.380 - -
o 4° 15° 4° 15°
N 32 32
FOIP32W

) A A ]
- A2 A ﬁ.
_“f Y vy 3
A1 LT 3
¥ 4
B1 > B e e
" el
« D .
-»—rn-S
O Mo 3
N A
3
) o| |E1]E
| 4
1 4
OO ¥ FDIPW-a
Drawing is not to scale
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M27C4001

LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window

Symb mm inches
Typ Min Max Typ Min Max
A 2.28 0.080
B 0.51 0.71 0.020 0.028
D 11.23 11.63 0.442 0.458
E 13.72 14.22 0.540 0.560
e 1.27 - - 0.050 - -
el 0.39 - 0.015 -
e2 7.62 - - 0.300 - -
e3 10.16 - - 0.400 - -
h 1.02 - - 0.040 - -
i 0.51 - - 0.020 - -
L 1.14 1.40 0.045 0.055
L1 1.96 2.36 0.077 0.093
K 10.50 10.80 0.413 0.425
K1 8.03 8.23 0.316 0.324
N 32 32
LCCC32wW
o &2
- D \ e - ]‘ x 45°
|~ S ]
) ‘ éUUHUUUUE—* I
= = L1
K E e3 g el E
= = B
vy = f— ¥
N nooooopf  *
A »te-h X 45° » L
LCCCW-a
Drawing is notto scale
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M27C4001

PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular

Symb mm 'inc_hes
Typ Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
A1 1.52 2.41 0.060 0.095
B 0.33 0.53 0.013 0.021
B1 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
E1 13.89 14.10 0.547 0.555
E2 12.45 13.46 0.490 0.530
e 1.27 A 4 0.050 3 -
N 32 32
Nd 7 %
Ne 9 9
cP 0.10 0.004
PLCC32
B D
J D1 & W/
i | S | &
¥ 4 o ] 7T — B1
o | |11
! o
Ne! a EME| D2E2| L ©
: BT
E I l | I
- i &
— T — T y v Y

z
a
)
/'y
b4
Y

PLCC [a[cP!

Drawing is notto scale
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M27C4001

TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm
Symb mm . inches
Typ Min Max Typ Min Max
A 1.20 0.047
A1 0.05 0.17 0.002 0.008
A2 0.95 1.50 0.037 0.059
B 0.15 0.27 0.006 0.011
0.10 0.21 0.004 0.008
D 19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.318
e 0.50 - - 0.020 - -
L 0.50 0.70 0.020 0.028
o 0° SE o° 50
N 32 32
cP 0.10 0.004
TSOP32
A2
[ [¢)) NEm f !
o — = e
- — - 7y
T -
o 1
1 1 1 L3 ]
] 3 E ) (] 1]
[ - 11
o —J 4
o 1] B
0 11 4
I N/2 y 5
D1 - A »
B D [=)
A
—- /
DIE j‘
A f
TSOP-a A1l o« | L,
Drawing is notto scale
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CAPS
BNUM
BCAPS
BSHIFT
SSHIFT
DCNUM

ORG
LiMmPp

MNr
Ny

EQU
EOU
EQU
EQU

0000H
BEGIN

Tsuasutt ¥ lun1snaaesa

OB3H

SRH
02H
03H
04"
TFH
08H

SET_INT:

NOP

NOP

NOP

NOP

NOP

NOP

CLR 00H
Cl.R 01H
CIL.R 02H
CLR 03H
CLR 04H
CLR 05H
CLR 06H
CLR 07H
SETB 08H

MOV SP#30H
LCALL  SET_ST!

SETB 1B.7

SETB IE.0

SETB TCON.O
CLR PSW3

CLR PSwa4

SETE C

CLR A

LIMP CHK_NUMI

"‘.““‘L‘A.ST SET ST AND RCS (2 A2 T Y]

SET_ST:

CLR ST
RET

;O‘CQQOOOFIST SET ST AND RCS A a A Lt Ll ] ]

SET_STI:

SETB ST
RET



;“*4#“‘##‘.CHECK BUSY"‘*“‘#“O“#

CK_BUSY:

R_THAL

SETB BUSY
MOV  C,BUSY
IJNC  CK_BUSY
SETB  NAR
MOV C,NAR

ING CK_BUSY

- F.CK ROT\II FTFEETEETITEEES

SETB ROM
MOV C,ROM

ic R_THAI
CLR  OIH
RET

SETB O1H
RET

;#*t‘t#*##SEA:RCH A_.ND COLTN'I‘###*'#*

S AGAIN:

SEARCH:

DINZ  RASEARCH

SETB  05H
RET
CLR A

MOVC  A@A+DPTR
INC RS

INC DPTR

CINE  A,B,S_AGAIN
CLR 05H

RET

;s#33aCHECK SHIFT AND CAPLOCK ****

COMPARE;

CK_SH:

CK_CAT:

NOR_TBL:

SHF_TBL:

3 03H,CK_SH
LiMP CK_CAP
JB 04H,NOR_TBL
LIMP SHF_TBL
JB  O04H,SHF_TBL
LIMP NOR_TBL

CLR o061
RET
SETB ©6H

RET

;“#“OOOOUT VOICE‘.‘..“.““‘*.

O_VOICE:

MOV ARS
MOVC  A@A+DPIR
MOV VOICE,A
LCALL SET_ST
LCALL SET_ST!

RET

;ttttt‘##t#OUT CAP VOICE*#*##333%33%3

O_VOICE_CAP: MOV  PTR#CAP_VOICE

CLR A

MOVC A,@A+DPTR
MOV VOICE,A
LCALL SET ST
LCALL SET STI
RET

;#*“‘*‘BEEF SO[JND“““*“““*“.

BEEY:

LCALL SET ST

MOV  R5#00H

MOV  DPTR#BEEF_V
LCALL O_VOICE
LCALL SET_ST1
LIMP CHK _NUM

EPEBEEEPLREPERRERBERCEEIDRDALE S RAE LR
»

BEEF1:

MOV  R5#00H
MOV  DPTRM#BEEF_V
LCALL O_VOICE
RET

;‘t*tt*#PRINTS VOICB*‘.“‘..**‘* LE L

PRINTS:

MOV  RS5#00H
IB 01H,BEEF
LCALL SET_ST!

MOV  DPTR#PRINT V
LCALL O_VOICE

RET



;..l“‘t".PAUSEG*.“3#*“‘.““““‘

PAUSE: MOV RS,#00H CTo: MOV DPTR,#SCTO0
B 01H,BEEF MOV R4,#0CH
MOV DPTR#PAUSE_V LCALL  S_AGAIN
LCALL O_VYOICE IB 05H,BLO
RET ENG_TBLO: MOV DPTRH#EVTO
eiieires sGLAS[[SFissIEIIEERRLIRRALS LCALL  O_VOICE
53i.ASIE: MOV R3,#00H RET
B 0iH,SLASH_TH £2tss sassssasaasassrssasssrssrersars
SLASIL T LCALL  SET_ST BLO: LCALL BEEFI
MOV DUPTRMSLASI_VIN RET
CALL O_VOICE sersunenssRaLIS SovsRbIALSALSLS I NLI LSS
RET CTY: CINE  A#10H,CTBUF
SLASH TH:  LCALL SET ST MOV DPTR,#SCT!
MOV DPTR/SLASH_VTH MOV R4 #06H
LCALL O_VOICE LCALL  S_AGAIN
~ RET JB 05H,CHAR1
snsrsrarasrares saE] AYSSseTIRSRaIIONS B 01H,TH_TBLI
NELAY: MOV A#MH
DELAY: DEC A ENG TBLL:  JB 06H,CAP_TBIE
MOV. RA.HOFFH NOR TBIE: MOV DPTR,#EVTNI1
DELAY2: DINZ  R4.DELAY2 LCALL ~ O_VOICE
CINE AJO0H.DELAY! RET
RET CAP TBIE: MOV  DPTRHEVTSI
#*#*SEARCII SOUND FROM TABLE###+%%» LCALL O_VOICE
S SOUND: LCALL CK_BUSY RET

LCALL COMPARE

LCALL CK _ROM TH_TBL1: JB 06H,CAP_TB1

MOV AR7 NOR_TBI: MOV  DPTR#TVINI

MOV B,A LCALL O_VOICE

MOV RO,A RET

MOV RS, #0FFH CAP_TBI: MOV  DPTR#TVTSI
MARK_BIT: ANL  A#0FOH 1.CALL O_VOICE

CINE A#00H,CT1 RET

CINE ROAOCH,CTO

LIMP PERCENT CHARL: MOV RSHOFFH

MOV  DPTR#SCTIH



MOV ™  R4#06H
LCALL  S_AGAIN
JB 05H,BLO
B 014,TH_TBL1H
ENG_TBLUE:  ID 06H,CAP_TBIHE
NOR_TBLIE: MOV DPTRAEVINIH
LCALL O_VOICE
RET
CAP TBIHE: LCALL O_VOICE_CAP
LCALL DULAY
LCALL CK _BUSY
MOV  DPTRMEVTNIH

-t
]

ALL O _VOICE

RET
ssrsrsrsrsrensrsarerssnsveasaensrets
CTBUE: LIMP CT2
TH TRLIH: IR 06H,CAP TBIH
NOR_TBIH: MOV DPTRATVINIH

LCALL O VOICE

RET -

CAP TBIH: MOV DPTR#TVTSIH

LCALL O VOICE

RET
ROTOT I T e
*PERCENT: MOV RS,#00H
B O1H,PER_TH
PER_ENG: b)) 06H,SPER_EN
PER_EN: MOV DPTR#NOR_PER_V
LCALL  O_VOICE
RET
SPER_EN: MOV  DPTRHCAP_PER_V
LCALL O_VOICE
RET
PER_TH: B 06H,SPER_TBL

LIMP BLO

SPER_TBL: MOV DPTR#PER_TH_V
LCALL O_VOICE
RET
sesrssrssrsarersanresnssrsarennanensas
CT2: CINE A£20H,CT3
MOV DPTR#SCT2
MOV R4,#05H
LCALL S_AGAIN
JB 05H,CHAR2
B 01H,TH_TBL2
ENG TBL2:  JB 06H,CAP_TB2E
NOR_TB2E: MOV  DPTRH#EVIN2
LCALL O_VOICE
RET
CAP_TB2E: MOV
LCALL  O_VOICE

DPTR#EVTS2

RET
TH_TBL2: JB 06H,CAP_TB2
NOR_TB2: MOV DPTRATVIN?
LCALL  O_VOICE
RET
CAP TB2: MoV DPTRH#TVTS2

LCALL O_VOICE
RET

CHAR2: MOV
MOV DPTR#SCT2H

R5,#0FFH

MOV R4,#09H

LCALL S AGAIN

B 05H,BL2

JB O1H,TH_TBL2H

ENG_TBL2H: JB 06H,CAP_TB2HE

NOR_TB2HE: MOV  DPTR#EVINZH

LCALL O_VOICE



CAP_TB2HE:

TH_TBL2H:
NOR_TB2IL:

RET CAP_TB3:
LCALL O_VOICE_CAP

LCALL DELAY

LCALL  CK_BUSY

MOV DPTRAEVIN2H CHAR3:
LUALL  O_VOICE

RET

B 06H,CAP_TB2H
MOV DPTR#TVTN2H
LCALL O_VOICE

RET ENG_TBL3H:
CAP_TR2IL MOV DPTRH#TVTS2H NOR_TB3HE:
LCALL  O_VOICE
RET
;.# ERPPERREDPEE RO LI BE IS DEDIEIDDBRPDEBIEN CAP—T'B3I-IE:
BL2: LIMP  BLO
T P o
CT3: CINE A#30H,CT4
MOV DPTR#SCT3
MOV R4 #04H
LCALL S_AGAIN
B 05H.CHAR3 TH_TBL3H:
JB 0LH,TH_TBL3 NOR_TB3H:
ENG TBL3: B 06H,CAP_TB3E
NOR_TB3E: MOV DPTR#EVTN3 CAP_TB3H:
LCALL  O_VOICE
RET
CAP_TI3E: MOV DPTRHEVTS3 jpesanssseine
LCALL  O_VOICE CT4:
RET
TH_TBL3: JB 06H,CAP_TB3
NOR_TD3: MOV  DPTRATVTN3

LCALL O_VOICE
RET

MOV DPTRATVTS3
LCALL O_VOICE
RET
MOV RS #0FFH
MOV DPTR #SCT3H
MOV R4#09H
LCALL S_AGAIN
B 05H,BL2
B 01H,TH_TBL3H
1B 06H,CAP_TB3HE
MOV DPTR#EVTN3H
LCALL O_VOICE
RET
LCALL O_VOICE_CAP
LCALL  DELAY
LCALL  CK _BUSY
MOV DPTR#EVTN3H
LCALL  O_VOICE
RET
1B 06H,CAP_TB3H
MOV DPTR#TVTN3H
LCALL O_VOICE
RET
MOV DPTR#TVTS3H
LCALL  O_VOICE
RET

AAAAAAA shsssensens
CINE A#40H,CTS
MOV DPTR#SCT4
MOV R4,#08H
LCALL S_AGAIN
IB 0SII,CHAR4
1B 01H,TH_TBL4



ENG TBL4:
NOR TBJE:

CAL_[BJE:

Ti_TBL4:

NOR_TB4:

CAD_TPRA:

CHAR4:

ENG TBLAH:
NOR TB4HE:

CAP_TB4HE:

TH_TBLAH:
NOR_TBAIL

JB 06H,CAP_TB4E
MOV  DPTRH#EVTN4
LCALL O_VOICE

RET

MOV DPIR#EVTS4
LCaLL O_VOICE

RET

B 06i1,CAP_TB4
MOV DPTR #TVTN4
0 _VOICE

MOV DPTR#TVTS4
LCALL  O_VOICE
RET

MOV RS #0FFH

MOY DPTR#SCTAH

MOV RA HOAES
LCALL  S_AGAIN
B 0SH.BI.I
B O1H.TH TBL4H
1B 06H.CAP. TB4HE

MOV DPTR,#EVTN4H

LCALL  O_VOICE

RET

LCALL  O_VOICE_CAP
LCALL  DELAY
LCALL  CK_BUSY

MOV DPTRA#EVIN4H

CAP_TB4H:

MOV DPTR#TVTS4H
LCALL O_VOICE
RET

BEBITEIPIERISEIPESESRIBEEDITERSELIZESSIR
3

CT5: CINE  AMH50H,CT6
MOV DPTR,#SCTS5
MOV R4 #09H
LCALL S_AGAIN
B 0SH,BL1
JB O1H,TH_TBL5

ENG_TBLS: JB 06H,CAP_TBSE

NOR_TBSL: MOV DPTR#EVTNS
LCALL O_VOICE
RET

CAP TBSE: MOV DPTR #EVTSS
LCALL O_VOICE
RET

TH_TBLS: B 06H,CAP_TBS

NOR_TB5: MOV  DPTRATVINS
LCALL  O_VOICE
RET

CAP_TBS: MOV DPTRATVTSS
LCALL O_VOICE
RET

;l’###‘#.“##‘#‘tt."“#t‘###‘.#“tlﬁ

BL1: LIMP  BLO

CTé: CINE  A#60HCT?

CINE RO#66H,N6_CK

LCALL O_VOICE
RET

B 06H,CAP_TB4H
MOV DPTRATVINAH
LCALL O _VOICE

;#3#*&## BACK SPACE *3ETELEEEPESSTLLED

BACK_V: MOV
JB

BACK_EN:
LCALL

RET

RS5#00H
01H,BACK_TH

MOV DPTR#BACKSP_VEN

O_VOICE



BACK TH:

no_CK

-
—p
Ly

UM6:

C_NUMS:
NOR_TB6E:

NITM_TR&E:

MOV DPTR#BACKSP VTH
LCALL  O_VOICE

RET

MOV DPTR#SCT6
MOV R4,#04H

LCALL S_AGAIN
JB OSH,BLI -

JB 08H,C_NUM6
MOV  DPTR#ENOR_VT6
LCALL O_VOICE

RET

B 02H,NUM_TB6E
MOV  DPTR#ENOR_VT6
LCALL O VOICE

_RET

MOV PTR #ENUM_VT6
LCALL O VOICE

RET

SREEERBEXERBLERBRPSERRRBERRRETSERRBRR NS

CT7:

NC_NUMT:

C_NUMT:
NOR_TB7E;:

CINE  AH#70HCTS
MOV DPTRASCT?
MOV R4 £10H

LCALL S AGAIN

JB 05H,BL1

JB 08H,C_NUM?7
MOV DPTRZENOR_VT7
LCALL O_VOICE

RET

JB 02H,NUM_TB7E
MOV DPTRM#ENOR_VT7
LCALL O_VOICE

RET

MOV DIPTRAENUM_VT?

\'N'\l’l‘n
L9 S Y 0

TATY
Lo ddiod,

RET

el ad il A A e e T T PP S )
’

CT8:

CINE RO#83H,BLI
MOV  RS5#00H

MOV  DPTR#F7_VOICE
LCALL O_VOICE

RET

;t#*t *#tGET SCAN CODE FEADLIOISR RGBSR

SCAN:

WAITL:

KEEP1:

WAIT2:

KEEP2:

WAIT3:

KEEP3:

CLR A

CLR 00H
MOV RO,#09H
MOV R1,#02H

SETB C

B 00H,KEEP1
JMP WAIT1

RRC A

CLR O00H

DINZ  RO,WAIT2

mp KEEP2

B 00H,KEEP]
™MP WAIT2
MOV RG,A

IMP WAIT3

1B 00H,KEEP3
IMP WAIT3
CLR 00H

DINZ  RI1,WAIT3
RET

RIJIITIITET Y EEY T Y 7 (AT EITTI YT Ty
: CHK_NUM

CHK_NUMI:
CHK_NUM:

N_NUM:

LCALL  SCAN

INB BNUM,N_NUM
INB BSHIFT,N

LIMP NS

NB BSHIFT,CIIK_NS
LIMP S



CHK NS:

N_N7C

N_ECA:

N_NSLASH:

N_ERROR:

N

n
o

1:

CNE

UMP NS

CINE  R6#0EOH,N_EI
LCALL  SCAN

CINE  R6#12HN_ECA
LCALL SCAN

CINE  R6,#0EOH,N_EROR
LCALL SCAN

CINE  RG6#7CHN_N7C
MOV R747CH
LCALL B4

LCALL PRINTS

LCALL SCAN

LIMP  CHK_NUM
MOV ARS

MOV R7,A

CLR DCNUM
[CALL B4

LCALL S _SOUND

SETB  DCNUM

LCALL. SCAN

LIMP  CHK NUM
MOV ARG

MOV R7.A

LCALL B2

CINE R7,#4AHN_NSLASH
LCALL SLASH

LCALL SCAN
LMP  CHK NUM
LCALL S_SOUND
LCALL SCAN
LIMP  CHK_NUM
LIMP  BEEF
5,40E1ILN_NORMAL
LCALL BS

LCALL TAUSE

TATT AN
pULBF VP O

N_NORMAL:

N_59:
N_SHIFT:

LOOP2:

N_FO:

N_NS:
N_NUM2:

N _CAPS:

N_READ:
N_SOUND:

LIMP  CHK_NUM
MOV ARG

MOV R7A

CINE  R7#12HN_59
LIMP  N_SHIFT

CINE  R6#59HN_num?
SETB  BSHIFT

MOV SSHIFT,R7
LCALL SCAN

MOV AR6

CINE  ASSHIFT,N_FO
LIMP  LOOP2

CINL  AMOTOHN_NS
LCALL  SCAN

LCALL  S_SOUND

CLR BSHIFT

MOV  SSHIFT#00H
LCALL  SCAN

LIMP  CHK_NUM
IJMP NS

GINE  R7#NUM,N_CAPS
CPL BNUM

LIMP N_SOUND
CINE RT#CAPSN_READ
CPL BCAPS

LIMP N_SOUND
LCALL B1

LCALL S_SOUND
LCALL SCAN

LIMP CHK_NUM

CINE R6#0EOH,S_El
LCALL SCAN

CINE R6/OFOH,S_B2
LCALL SCAN

CINE RG,SSHIFT,BEEF
LCALL SCAN

" CINE  R6#0EOH,BEEF



S_ECA:

S Bz

S_SCAN:

S CHK:
S _Ei:

S_NOR:

S_CAPS:

LCALL SCAN
MOV ARG

MOV  R7,A

LCALL B3

CINE R7,74AHS_ECA
LCALL SLASH

LIMP S_SCAN
LCALL S_SOUND
LIMP S_SCAN

MOV  AR6

MOV R7,A

LCALL B2

LCALL S_SOUND
LCALL SCAN

CINE R6#0FOH,S_CHK

LCALL SCAN

 CLR  BSHIFT

MOV SSHIFT#00H
[CALI. SCAN

1JIMP. CHK NUM
CINE  R6H#ORTH.S NOR
LCALL BS

LCALL PAUSE

LIMP S_SCAN

MOV ARG

MOV R7,A

CINE R7#NUM,S_CAPS
CPL BNUM

LIMP S S

CINE R7#CAPS,S READ
CPL BCAPS

LIMP S_S

LCALL Bl

LCALL S_SOUND

NS_NREAD:

N3_NORMAL:

CINE R6#OEOH,NS_El
LCALL SCAN

CINE R6#12HNS_ECA
LCALL SCAN

CINE R6H#OEOH,BEEF
LCALL SCAN

MOV A,R6

MOV R7,A

LCALL B4

LCALL PRINTS

LIMP NS_SCAN
MOV ARG

MOV R7,A

CLR DCNUM
LCALL B2

CINE R7#AHNS_NREAD
LCALL SLASH

SETB DCNUM

1LIMP  NS_SCAN
LCALL S_SOUND
SETB DCNUM
LCALL SCAN

CINE - R6#0FOH,NS_CHK
LCALL SCAN

CLR BSHIFT

MOV  SSHIFT,#00H
LCALL SCAN

LIMP CHK_NUM
CINE #0B1H,NS_NORMAL
LCALL BS

LCALL PAUSE

LIMP NS_SCAN
MOV A,R6

MOV R7,A

CINE R7#121NS_SR
LIMP NS_SHIFT



N3_SOUND:

A
&

I

CINE R7#59H,NS_NUM
LIMP NS _SHIFT

CINE R7#NUM,NS_CAPS

CPL  BNUM

LIMP NS_SOUND

CINE R7,#CAPS,NS_READ

CPL BCAPS B4:
LIMP NS_SOUND

LCALL BI

LCALL S_SOUND

LIMP NS_SCAN

SETB BSHIFT

MOV  SSHIFT,R7

LCALL SCAN

MOV A PS

CINE  ASSHIFT,CH_FO BS:
LIMP LOQPI

| CINE A #0FOH,NS_CHK

I.CALT. SCAN

I.CALL S_SOUND

CLR ~ BSHIFT

MOV  SSHIFT#00H

LCALL SCAN

LIMP CHK_NUM

CINE R6#0EQH,B3
LCALL SCAN
LCALL SCAN
LCALL SCAN
RET

LCALL SCAN
JNE R6,#0EOH,B4
LCALL SCAN
LCALL SCAN
LCALL SCAN
LCALL SCAN
LCALL SCAN
RET

MOV R7#0E1H
LCALL SCAN
LCALL SCAN
LCALL SCAN
LCALL SCAN
LCALL SCAN
LCALL SCAN
LCALL SCAN
RET

R SEEPSPERE eI ehd
; TABLE

LCALL SCAN SCTO:
CINE R6,#0F0H,B1

LCALL SCAN

RET BVTO:
LCALL SCAN

CJNE R6,#0E0OH,B2 SCTI1:

LCALL SCAN

LCALL SCAN EVTSI:

RET

EVTNI:

LCALL SCAN

DB  O1H,03H,04H,05H
DB  06H,07H,09H,0AH
DB OBH,0CH,0DH

DB ODH,09H,07H,05H
DB  06H,10H,0EH,0CH
DB  0AH,08H,36H

DB  11H,12H,14H,16H
DB 1EH

DB  64H,54H,63H,16H
DB 1SH

DB  64H,54H,63H,17H
DB 19H



TVTNIL:

TVTSI:

SCTLH»

EVTNIH:

TVTSiIi:

-

TVTNI1IL

EVIN2H:

TVTS2H:

TVTN2H:

SCT3:

EVTS3:

EVTN3:

1TVTS3:
TVTN3:

TVTNCIL

DB  0£6H,0DOH,0ESH,87H
DB 89H

DB 0E6H,0D0H,0E5H,36H
DB 88H

DB  15H,1AH,1BH,ICH
DB 1DH

DB  37H,55H,48H,47H

DB 38H

DB 0AZH,0D1H,0BBH,0B9H

DB 8BH
DB 0A3I1,0D2H,0BCI{,0BAH
DB 0A4H

DE  25H,26H,29H,2EH
DE  1DH,1AH,65H,IFH
D8 1EH,1CH,65H,20H
DR 8CH,8AH,0E7H,8EH

- DB 8DH,0EEH,0B7H,8FH

DB 21H.22H23H,24H
DB 2AH2BH,2CH,2DH
DB 57H,56H49H,39H
DB  SBHAAHJ3BH3AH
DB DSH,0D3H,0BDH,0ASH
DB 0D7H,0BFH,0A9H,0A7TH
DB 0D6H,0D4H,0BEH,0A6H
DB 0D8I1,0C0OH,0AAH,0A8H
DB 36H3DH3EH

DB 22H,25H,27H

DB  23H,26H,28H

DE 90H,92H94H

DB 91H,93H,95H

DB 31H,32H,33H,34H
DB 35H,3AH,3BH,3CH
DB  5AM,59H,4CH4BH
DB 3CH,5BH,4DH,3DH
DB GOBILODIILOC3ILOCIH
DB 8611,0DDH,0C5H,0ACH
DB DCH,ODAH,OC4H,(5C2H

SCT4:

BVTS4:

EVTN4:

TVTS4:

TVIN4:

SCT4H:

EVTN4H:

TVTS4H:

TVTN4H:

SCTS:

EVTSS:

BVTNS:

TVTSS:

TVTNS:

SCTé:

ENUM_VTS:
ENOR_VTé:

DB ABH,0DEH,0C6H,0ADH
DB  41H45H,46H,49H
DB 4AH,4CHAEH

DB 5CH,2BH,29H,SEH
DB  60H,50H,2DH

DB  SDH,2CH,2AH,5FH
DB  61H,51H2FH

DB  ODFH,98H,96H,0E1H
DB OE3H,0CBH9AH
DB  OEOH,99H,97H,6EH
DB OE4H,0CCH,9BH
DB  42H,43H,44H,4BH
DB 4DH

DB 4EH3EH,3FH,4FH
DB 40H

DB CT7H,0AEH,0B0H,0C9H
DB  0B2H

DB C8H,0AFH,0B1H,0CAH
DB 0B3H

DB 52H,54H,55H,5)H
DB  59H,5AH,5BH,SDH
DB  52H,41H30H,46H
DB  54H,45H,43H,32H
DB  53H,42H31H46H
DB 54H,45H,44H,33H
DB OCDH,0B4H,9CH,0B8H
DB ODOH,0CFH,0B6H,9EH
DB O0CEH,0B5H,9DH,0B8H
DB ODOH,0CFH,0B7H,9FH
DB  69H,6BH,6CH

DB  17H,IEH26H

DB  69H,6EH,68H

DB  71H,72H,73H,74H
DB  75H,76H,77H,78H
DB 79H,7AH.BH,7CH
DB  7DH,7EH,70H



ENUM _VIT:

ENOR_VTT:

F7_VOICE:
PER_TILV:
PRINT_V:
SLASH_VI:
SLASI_VTH:
PAUSE v
NOB_PER_V:
CAP_PER_V:
RERF_V:
CAP_VOICE:
BACKSP_VEN:
BACKSP_VTH:

END

DB
DB
DB
DB
DB
DB
DB
DB

SFH,19H,20H,2311
28H,04H,70H,0FH
30H,1CH,2FH,72H
2AH,12H,2CH

73H,6DH,71H,6FH
6CH,04H,70H,0FH
30H,6BH,2FH,72H
6AH,12H,66H

03H
35H
20H
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