“brdering. number: EN 1437E

No1437E | LC3100

C MOS LS|
128K-BIT- CMOS MASK ROM

selection of B-bit, 4-bit, or single-bit output data is allowed by means of
also suited for use in applications other than speech synthesis,

Features
» ROM capacity 128k bitls
= Access time 6.8usec typ (for operation at 800k
26.0usec typ (for operation at 2
+ Cycle time 8.1psec typ (for operation at BOQKHz 1y
30.6usee typ (for operation
» Function {1} Cantains an interface t
{speech synthesizer L§i)s
(2) Possible to select the &
8-bit data
4-bit data
Single-bit da
+ Low power dissipation CMOS
+ Current dissipation 2maA max. (at

A max, {a
* Single +5V power supply
» Package
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LC3100

Package Dimensions 3057 Package Dimensions 3026B
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LC3100

Equivalent Clreuit Block Diagram

AQ to AJ: 1B-bit address setting pins _%E_ ¢
ASTRB: AD to A3 strobe pin

DREQ: ROM deta request pin

DOUT: ROM data serial cutput pin L+ DREQ
CT: Basic operation clock input pin DRENO——1 countes
00 to D7:  8-bit input/output pins

MODE; DREG pin input pulse count control pin

DSEL: Output bit langth select pin

CE: Power-down control pin

TEST: Test pin

YDDWVsSs: Power supply pin

Description of QOperation of Internal Bloek

+ ASTRB COUNTER:

1B-bit ADDRESS COUNTER:
» READ PULBE COUNTER:
CHIP SELECT DECODER:
128k-bit RCM MATR I X:
PARALLEL TO SERIAL:
o /O PORT:

*

Eﬁakes\g

ROI\QX atrixoell or_pani‘zed with 128k bits,




LC3100

Pin Description

Pin No, Pin Name | Input/Output Function
QIPE4 DIFZE
43 20 ASTRB Input
46 21 CREQ Input
a7 22 bouT Output
50 23 cT
51 24 CE
63 i vgg
32 15 VDD
64 3 MODE or of input pulses at DREQ
ad-out Is performed serially
3 4 DSEL

_ 'hen DSEL Is set to 'H,
e outht to DO to D3 pins,

2 {62 bits

Pms {or outputting ROM data in units of & bits
ands nputting deta in units of 8 bits.

LSl test pin. Open or connacted to VDD.

Pins for setting 18-bit address, At address
setting mode, address information is input by 4
bits from high-order bit downward in 5 steps.

Kn 1437.4M4



.C3100

ROM Data Read-out Procedura
The following tlowchart shows the outiine of read-out procedure. (1) to (7) give a more detailed description,

Application
of power

[1) Initintizetion ot internal
mode (TEa'H")

{2} Setting of bit length of
read-oul data

(3} Address setting

{4) Output data is fg tghed 1r
DOUT or DO 15 P

Does stancby continue at

power-gown fnoge?
N©
! %‘lgnal is npplisd (1) TE=H NOo data
pin. reQuest
signel is
gant.

Thsie aﬂedco nlerts ks {ASTRB counter, 18-bit ADDRESS counter,READ PULSE counter,DREGC counter) insice
the Ln‘:uo‘m Singy initialization is required immediately after application of power, apply one 'H' level
puise to p“mf SWhen TE is set to 'L' level, the power-down mode is released (refer to {6)} and it is
possible to stéf&* read-out any lime.

(2) Setting of bit length of read-out data
For the bit length of ROM data output, m selection of 3 lenpths is sllowed: & blts, 4 bits, and a single

bit, For controlling this selection, MODE, DSEL pins are used, The following Table shows 3 types of pin
setling,




LC3100

MODE
L H
DSEL
L Single-bit length B-bit or 4-bit length or
{speech syntihesis) 4-bit length {Note)
4-bit isngth (Note)

(3} Address setting

Apply 5 successive pulses to ASTRE pin, Synchronously with thése P
AD to A3 pins from high-order bit downward by 4 bits in § ste:;is.
be set to 'L' level. Shown below is the timing.

ﬁdress informaticen to
mode DREQ pin must

DO to D.pins, (Réfe €o'the following Timing Chart.)
Note) For the, Rbm

]

. YIH
ASTRB \ 7
(5th) TN —
BT * nica v
o
(0o-0m) o,

him 4497 RMA



LC3100

{4) Fetching of output data

As shown above, whenever access tima TACT has elapsed, data can be fetchad from putput ports DOUT or DO to
D7 pins. (Pin setting as shown in Table in (2) is required.}

Counting one byte In bit units from DOUT pin

Count a single bit {2N bit} from DOUT pin. To count the following singie
to DREQ pin. ShOwn below is Timing Chart,

ASYRB(SIh) {
or
DREG{)st or B1h)  S10%

bt VALID
b

DREG
{shift elock)

fetched from DO to D3 pins by 4 bits in 2 steps.

iower & blts higher & bl

RS Y
e ///// oy

—lf:_/
TR X

0%

ToseL

P T A L]



LC3100

Counting one byte in units of 8 bits from DO to DT pins

Eight bits are fetched from DO to D7 pins, Shown below is Timing Chart.

ASTRE (51h) _\_
o T
DREG {151 or 81h) ¥t A2

o

{5) Setting address again and counting data

o
s

L

\iRast

and read out.

s
KSTRE _X
{

'\

N I
YaLID (B)

Addrers B setting

cation © V'FAST_J“%‘\ pulse when data is read out by application of DREQ signal {refer to
i §5 set and read out.

5 Bth ASTRE pulse

"\}

VALID (B}

VALID (A~ 1)

AD-]

B bit
ADORESS

Ne 1437.B/14



LC3100

(8) Reguest of ROM data at the following address

Wwhen the signal shown below is applied to the LS!, the L3l begin$ to read cut data at the address
immediately following the address at which preceging data is read out,
Falling of 8th DREG pulse (MODE=L"}
Falling of 1st DREQ pulse (MODE='H")
Shown below is Timing Chart,

ASTRB [ 5th) or 5
DREG (151 er Bih) ( X%

184
ADDRESS

DO~F
(aled) )

(7) Power-down mode

thesLC3100 enters power-down mode {each block inside the LS
gant dissipated.). At this mode, the LS| system becomes as

vt ports (AS‘T‘&B DREG," A0 to A3) is inhibited.
L AF ﬂoatmg. current dlssipataon increases}

o&put pm" BOUT 0o to D? is floating or tixed, {The user can select either of the
fWhan TE is set to 'H', in addition to reduction in current dissipstion as
al’ counters {(ASTRB COUNTER 18-BIT ADDRESS COUNTER, READ PULSE

Ne 1437.6/14



LC3100

User mask

(1) CHIP SELECT DECODER

User mask option which makes LSi chip select signal (select, nonselect) with 2"‘ to 2¥7 bits of 18-bit
addresses. Shown below is the output modes including CE pin conditions.

CEa'L TE='H' (Pow
Chip select Data s output from DOUT, DO
to D7 pins, s held and outp!
{Nota)
Chip nonselect Qutput at DOUT, DO to DT pins QOutput at
is brought to high impedance
state.

Note} In this casae, the LS| only, having CHIP SELECT O

{2) SW mask :
SW mask controis ocutput at DOUT, DO to D7 '
The user can selsct either of tha two before

(1}
{n

DIRECT

BUSY "
- ﬁ
gz wqaBEg

(o:$:in) \Ek

s
géﬂl

LC100

hlm 4 AT AN A



LC3100

Sample Application Circuit {2) CPU control: Editing and synthesis with CPU

cic.

LMD s«etia
LCES0 sohs

Abplication 6t

S

er than speech synthesis

LC3100

cT
DOUT
DREG
ASTRS
40
Al
A2
Al
T 1
e = e HODE
fm == v === - DSEL
vop o— TEST

{or oen) 2 u
)
|

.-

HEL0D series
LEss0q series

T

———— 7

Note) Connect signals shown with dotted lines as required,

. FEEY.T TP



LC3100

Absolute Maximum Ratings at Ta=25'C, Vgg=0V

Maximum Supply Voltage
Input Voltage

QOutput Voltag

Output Current

Aliowable Power Dissipation
Operating Temperature
Storage Temperature

Supply Voltags
Input 'H'-Level Voltage

Input 'L'-Level Voltage

Operating Clock Frequency
Operating Clock 'H'-Leval
Pulse Width

Operating Clock 'L'-Level
Pulse Width

Electrical Characterlstics at Ta=-30 to +70 'C, Vpp=i.5 to ¢

input 'H'-Level Current
input *L'-Level Current
Qutput 'H'-Level Voltags
Output 'U'-Level Voltege
Output OFF Leak Current

Input Pin Capacitance
Puti-up Resistance
Current Dissipation

Address Setup Tim
Address Hold Timas

DREQ 'H'-Le
DREQ 'L’

VDD max
VIN
VouT
10

Pd max
Topyg
Tsty

VDD
VIH

Vil

fcT
tweH

twpl

ACH
TAC2
TSHFT
TDSEL

- \Q{' N
TASTR8 Fig. 3
YPREQ Fip 4

TCYCLE

unit
VoD pin -3.0 to +7.0 v
Atl input pins =0.3 to VEpD+0.3 VvV
All output pins 0.3 to Vpp+0.3 V

All ocutput pins, per pin
Ta=-30 to +70C

VoD pin
All input pins other than
DO to D7

All input pins other thans
DO to DY

Fig, 1, Ta=-30 to +8{

Fig. 1

Fig, 1 s
typ max unit
1.0 A
-1.0 LA
VDD-0.8 v
0.6 v
1,0 LA
-1.0 BA
5 10 pF
20 1000 kit
o’ mooe, ACT=960kH2, Fig. 2 2.0 mA
rating:mode, Ta=-30 to +50 'C, 1.0 LA

+ Cpw50pF
min typ max unit
0.3 U5
0,3 MS
0.3 us
0.3 us
0.3 s
0.3 s
1.5 LS
1.5 us
foT=200kHz typ., Fig.5,Note 1 26,0 us
fCT=200kHz typ.,Fig.5,Note 1 28.0 S
Fig., & 0.6 08
Fig. 7 0.3 ns
fcT=200kHz typ.,Fig.8,Note 1 30.6 s

R S
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Fig. 1 Input Waveform at CT Pin
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1.C3100

Fig, & 1 2rd

Fig. 7

6000
Teycla max =
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