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1. Application
This deie sheet is to introduce the specification of LMBACI2P, Pessive Matrix iype
Color LCD Unit,
2, Construction and Quiline
Construction: 840x 480 dots color display unit consisting of an LCD pamel,
P¥E (printed wiring board) with electric components mounted ento,
TAR (tape autozsted bonding) to connect the LCD pepel and P¥B
electrically, and plastic chessis with CCFT back light and bezel
to fix them mechanically.
Signe! ground (VSS} is connected with the metal bezel,
DC/DC converter is built inm

] LCD Panel (wiih Anti-glare itresiment.

Pencil hardness 3E) D 1
TAB
4 . N

Y I A

Outline : See TFig, 1D
Connectior : See Fig, IC 2pd Teble §
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3. Mechanicel Specifications

Table |

Perameter Specificetions Upit
Outline dimensions 265 (W) > 182, 8 (A} x 11. SMAX (D} o
Bffective viewing Area | 106, 8{¥) x 147.8(R) ne
Displey format G40 (W) < 480 {H) {full dots -
Dot size 0. 075xR63 (W) x0. 275 (B} Bn
Dot spacing 0,025 mm
%] Base color Normally black 42 -
Veight Approx. 590 g
#1 Due f{o ike charascteristics of the LC meterial, %he colors vary
vith environmentsl tempersiure.
%2 Negntive-iype display )
Displey data "3 : ON — iransmission
Displey date "1° : OFF — light iselation
4. Absolute Meximum Retings
4-1 Flectrical abzolute meximum retings
Tahle 2
Parameter Syzbal HIN. MAZ. Uit Remark
Supply volizge (Lopic) Yop-Vss 0 8.0 ¥ Ta=25°C
Inpui voltage Vin -, 3 Vontl. 3 ¥ Ta=25°C
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4-2 Environmental Conditions

ghle
Iiem Tsig Topr Bemerk
HIN. HAT, MIH. MAT,
Anbieni femperatuer |-25°C | +80°C g°C | +40°C | Note 4)

Rumidity Note 1} Kote 1) ¥o condensation
Vibration Note 2) Note 2) 3 directions (X/1/7)

Shock Xote 3) Note 3) B directions (£IxY+I)

Note 1} Tagf40°C..... 95% RH Max

Ta>40C..... Absolute humidiiy shall be less than Ta=40°C/95% RH.
Kote 2} Teble 4
Frequency 10B2~37Hz §THz~500H:
Vibration level - 9. Bn/s?
Vibration width 0. 076mm -
Interval 10Hz~500Hz~10H2/11. Omin

2 hours for each direciion of X/Y/I (§ hours as totsl)

Hote 3] Accerelation ; 480m/s?
Pulse width : llms
3 times for each direction of £X/XY/ %1

Note 4) Care should be teken so that the LCD Unit mey not be smbjected to the
tezperature cut of this specification
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@Under the situastion that DISP sienal is on

Note 2) Under the followine conditionms.;

Vcon-Vss

: contrast mex. {1. 95V TYP)

SPEC Ne. MODEL No. PAGE
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5. Electrical Specificetions
5-1 Flectirical cheracterictics
ahle Ta=25°C, Ypp=5V =+ 10%
Perapeter Symbol Conditions Kin. Trn. Max. | Upit
Sepply voltage (Logie) Yop-Vss | Note 1) 4.3 5.0 5.5 v
Ta=z0 °C 0.8 - - v
Contrast adjust volizge Veon Ta=25°C 1,35 1. 95 2. 85 )
-Vss Ta=z40°C - - 2. 80
Input sigpal voltage Vin *E level 0.8Y5p | Vop |Vootl.d ¥
'1 level -0.3 Vss | 0.2Von | ¥
Inpui leakage current Iis *H level - - L8| ua
1T level -1.0 - - MA
Supply current Ins Hote 2) - 168 240 | A
RBush current Veon={0. §~2. 8V
Siew rete(rising] Er - 0.1 0.5 | A/ms
Slew rete (falling) Ri - 5 25 | Afms
Peak current Irush | Power on - 0.8 2.8 A
Hote 1} ) Steady - - LD | A
Duratien ip Fower on (> 1.04) - 4 8 s
Hote 1) Steady - - 10 s
Power consumpiion Bd Note 2) - 8§00 1320 | o¥
Note 1) Under the following two conditions.;
DImmediztely sfier the rise of DISP signel. :Power en

and fept steedy. :Sieady

Ver-Yss=3V, Frame frequency=T3Hz, Display pattere = black/white stiripe pattern
EEEREEEEEEEEEEERNENNENEEEEN

Display
pattern

O00C00ot0000000000000000
EEEEEEEEENEENEEEEEEXERENEN

GO0Oon0no0C00000000000sg

This

velue ig direct current,
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§-2 Interface signels
QOLCD Teble 8
Pin No | Symbel Description Level
l Vss Sround potential -
2 LUt ‘
3 BUB Display data signal {Upper) H{OK, L(OFF)
4 DUs
b U4
] Ves Ground potential -
T kIS
8 U2 Display date sigael (Upper) H(ON), L{OFF}
g JIEIN]
10 I
11 Vss Ground potential -
12 DLT Display data signel {Lower) B{ON), L{OFF)
13 DL
14 viD
15 VDD Power supply for logie and LLD (+5V) -
18 YD
17 DL§ Display data signal {Lower} H{ON}, L{OFD)
18 DL4
19 Vss Ground potentizl -
20 13
21 DL2 Display data signel (Lower) H{ON}, LI(OFF)
22 DLl
23 DLA
24 Vss Ground potential -
25 ICK Data inpat clock signel =Y
26 LP Input deis laieh sigaal AR
217 1D Scan siart-up signal *H'
28 DISP | Dispiay cortrol sigmel A{OR) , L{OFF)
29 Vas Ground patential -
a0 N/C
3 Ycon Contrast adjust volizge -
OCCFT
Pin Ko i Sychol Deseription Level
t gV High voltege lineal {from Inverier) -
2 RiM -
3 GND | Ground lize {from Inverier) -
ROTE} Pin No. and its location ere showt in Fig. 10
OLCD
Used connector:DF9B-31P-1V {HIROSE]

Mating connector:DF§E-315-1V (EIROSE)

CCCFT

Used

coznector:BER-Q3VS-1  {IST)

Meting conrector:SMO3 (2, 0)B-E2S (JST)
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Fig. 1 Dot chert of display ares
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LPx240 pulses

b
~—

L]

—r

data

tst line’
display

ﬂ
)

dete

g 1s{ line’g 2nd line's
display display
data data

X

(
2nd line's ) 240th lige’
display displey
date S

5

{

10| 241tk lipe"s\/ 242th line’'s ! 4801h line"s\f 2411k line’s\/242th line's
¢ displey display display display display
DLT daiz data ( dats data deta
L__ 7
\ XCK X 640 x (3/8) pulses ]
Lp 4
w I UL U UL
ICK ; 1
DUT Y R{L D I BILY) || Gl 6) R(LO { B{L 1] 611,14 ] |
DU | G, 1) 2t 4) B(l,8) a{,9 R{L,12) |} B{l, 14)
DUs | 3L D) Gil, 4) RBILT) B{L 9) G6{1,12) § R(L, 18]
4 | RILD B3l 4 G{, T RILIOY | B, 12) [ GQ1,15)
U3 | G(L,2) R{l, 9) B(l, T G(L, 10} { R{L, 13} | BIL,15)
DU2 { Bi{L, 2 &1, 5) Ril. 8) BIL 10} {| G{1,13) | R{1, LB)
UL 0 B{L Y B(1, 3) Gi{1,8 J REL UL B{LI3) Jt Gl 186)
Duo |t 611, 3 R{l,8) 3{l, 8] G(1, 11) |} R{, 14} ] B{1, 16)
DLT 1 R{241, 1) {18241, 3) | |G (24, 6] } R{Zéi,gf} B{241, 11X G241, 14 1
DLE G241, 1) || R{241, 4) }| B {241, 5) ({241, 9} {[R (241, 12)|| B (241, 14)
DLO Y B(241, 1) 5241, 4) U R{241,7) B{241, 9} | G {241, 12} R{241, 15)
DL4 PR(24L,2) 1B(241,4) 1 G124L7) R(241, 10)] B {241, 12)] G {241, 15)
DLY Y G(24L,2) {R(248,5) | B{241,7) G241, L0} R (241, 1)) B{(241, 15)
DLZ || B(241,2) G (241, 5 (|R{(241,8) B {241, 100 G (241, L3I} R (241, 15)
DL1 [1R(241,8) (1B (241, 5 G241, 8) R(241, 1103 B (241, 13)]1 G (241, 18)
DLD ||G(241,3) {1R (241, 8} !B {241, B) _J G (241, 1IN IR{241, 14Y|B (241, [

Fie. 2 Deta input timine chert



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

SPEC No. MODEL No. PAGE
] A S LC93Z086 LMBACT12P b3S
Table T Interface timing raiines
Bating
Item Symbol | MIN. { TYP. | MAX. | Unit
Frame cycle £f 1FEM 8. 33 16, 94 zs
YD signal "H" level =zet up time 1HTS 100 ns
"H" level hold time {HYH 100 ik
"L level set up time L1LYS 100 s
* L level hold {ime 1LTH 40 ]
LP sigagl "E* level pulse widih t¥LPH 200 ns
X CK signal clock eycle iCK 52 IS
*H" level clock widih t¥CKE 30 IS
*L* level clock width tWCEL 30 s
Data set up tize iD3 30 as
hold time i3 30 s
LP1{ allowagee time from XCK tLS 200 s
KXCK 1 gllowsnce time from LP { {LH 200 ns
Inpui signal rise/fall iime tr. tf 13 ns
tFRM
( _tEYH
LRYS 71Etws {LYE
1
YD —/ K ¢ A tELeE

i}

LP tCE
tLS troi; tf t¥CEL,
! t1H i
XCK A 7
J N /
108 1l 431!
DUO~7T 1 Vig = 0. 8Vpp
DLO~7 I Viz = 0. 2Vpp

Fig. 3 Ipterface timing chard
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$l LCD unit fuzctions st the pinimem frme cycle of 8. 33ms Maximuz freme frequency of
1208z} . )
Owing to the charscteristics of LCD unil,” shadowing will becoze more eminent as
frame frequency goes up, while flicker will be reduced.

According to our experiments, frame cvcle of 12.8ms Min. or frame frequency of 78Hz
Mex., will demonstraie optimum display quelity in terms of flieker end ° shadowing’.
But since judeemeni of display quelity is subjective and display gquality such as
“shadowing’” is peitera dependeni, it is recommended that decisien of frame frequency,
to which power comsumption of the LCD wnii is propotionzl, be made based on your

- own thorough testing on the LCD wait with every possible patterns displayed op it.
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8, Unit Driving Metlhod

8.1

g.2

6.3

Circuit configuraiion-
Fig. 10 shows the block disgram of the Unit's circuitry,

Display Face Configuration
The display tonsists of 640x3 {R, G, B) X480 dets 23 showe in Fig. I.
The interface is single panel with double drive to be driven &t 1/240 duty ratio.

Input Date and Control Signal

The LD driver is 160bits LSI, consisting »f shiit registers, latch ecircuiis and
LCD driver circuits. Input date for each row {(840x3 B, G, Bl will be sequentially
irapsferred in the form of 8 bit parzllel data through shift registers from top
left of the display together with clock signal (XCK)

¥hen input of one row (640 x 3,8, G, B dois] is completed, the deta will be laiched

iz the form of parallel daia corresponrding to the signal electrodes by the faliing
edge of laich signal {LP)., Then, ithe corresponding drive signals will be irapsmitted
to the 640 x 3 lines of column elecirodes of the LCD panel by the LCD drive

circuits.

At this time, scanr start-up signal (YD) has been transferred from the scen sigral
driver to the 1st row of scan electrodes, and the conterts of ihe date signels are
dispisyed on the 1st row of the display fsce sccording to the combipations of
volieges applied to the scan end sigpal elecirodes of the LCD. While the data of 1st
row &re being displayed, the deiz of 2nd row ere entered. When data for 840x3 dots
have been iransferred, they will be letched by the falling edge of LP, switching
the display to the 2nd row.

Such éate input will be repeaied up o ihe 240th row of each displey sezzent,
iroa upper row to lower rows, to complete one frame of display by time shering

method.

Sizultepeously the same scenping sequence oceur at the lower penel.
Then date input proceeds to tke next displey frame.

YD generates scan signel io drive horizontal electrodes.
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Since DC voltage, if applied to LCD panel, causes chemical resction in LC
materials, causing deteriorstion of the malerials, drive wave-form shell be inverted
st every display frame to preveni the gemeraiion of such DC velirge. Control Sigasl
M plays suck & role. '

Because of the characteristics of the CMQS driver LSI, the power corpsumption of
the display unit goes up with the eclock frequency of XCK

To minimize data transfer speed of XCK clock the LSI has the system

of trapsferring 8 bit parsllel deta through the 8 limes of shift registers.
Theoks to this system the power coasunpiion of the display mpit is minimized.

In this cirenit configuration, 8 bit display-data shall input te data input
pirs of DUO~T and DLO~T,

Ferthermore, the display unit has bus line system for date inpul to minimize the
pover consumption with date input terminals of eech driver LSI being sactivated
only when relevant date input is fed.

Deia input for column electrodes and chip select of driver LSI are made as
follows: '

The driver 181 at the left end of ike display face is first selected, and the
adjncent driver LS] right nexi side is selected whem data of 160 dot (20XCK)

is fed. This process is sequentially continued until dats is fed %o the driver
LSI 81 the right end of the display Zace. This process is followed simultaneously
both at tke top and bottom column drivers LSI's.

Thus deta input will be made through 8 bit bus lime sequentislly from the left
end of the display face.

Since this display unit conteins no refrest RAM, it requires ithe sbove daiz angd
timing pulse inputs even for stetic display.

The timing ¢hart of input signels are showr in Fiz. 3 and Table 7.
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7. 0ptiecal Characie

Following spec are based upon the electrical mezsuring conditions,

ristics

Ta = 25°C, Voo = §. 0V, Veon-Vss = Vmax

Table 8

on which the contrast of perpendicular direction (@x=6y=0")will be MAX.

Perameter Symboi Condition MIN. !TYPR. |{MAX. | Unit | Bemsrk
Viewing sngle range G Co>5.0 | By=0" ] -3 - 38 | dgr. | Notell
Ay Gx=0"' | -2§ - 15 | dgr.
Comtresi ratio Co fx=08y=0" 10 18 - Note2)
Response iime | Rige Tr gx=8y=0" - 210 290 § ms | Noted)
Decest T d Gx=F8y=0" - 80 110 ms
Unit Fhite b4 gr=88y=0" - 0.2717 - -
chromaticity ¥ Gr=8y=0" - 0. 329 - -
Note 1) The viewing engle rsnge is defimed &s shown Fig. 4.
Note 2) Contresi ratio is defined 25 follows:
O_aninance(bria‘htness) 811 pizels *%¥hite® &t Vmax
Leminance (brightness) 2ll pixels “dark * el Vmex
Veex is defined in Fig. 6.
+6y| +8y
+81x -Gz
+By 1 "6')’
+&x : -Gz +6x -1 - -Ox
\ x g
\
—By -BY
Fig.4 Definitior of Viewing Angle

Note 3} The response characieristics of photo-detector output zre meesured es
shown it Fig. 7, assuzing thet input sigmals gre applied's-o zs to select
and deselset the dets to be meesured, iz the opticel cheracleristics
iest method shown in Fig. &
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18y ,
! TOPCON BM-T

N _ 4 =Ox Messuring

Tt ;7 7 Field: 2°
- ]
| S

+8 ¥

Contrasi

Comaz

b
L/—Q:

=~ nprmel

Measurement Spot Size: l0zmo

O x:Angle from *normal’ to viewing surface
roteied aboui the horizental axis.

€ y:Angle from *normal” to viewing surface
roteted about the vertical azis.

Fig. b Opticel Characterisiics Test Méikod T

Voax

Fie. 8 Definition of Veas

Lo

Veor-Vss (V)
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TEETRONIX
Response time | TYPES4S
Detecior STORAGE
05CILLOSCOPE

Polsrizer

Photo-detector

Visual sensitivit#
' modulator

Liquid erysial

panel

Light
source

Fig. T Optical Characteristics Test Method II
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[ Drive weveforz ]
T
\
1/240 Duty Ratio
driving T 11 RS 11T rr
vultagie__“ AN 1 IR EREEREEE EEEREEN
o bed L L L L ] _.._..l_._........]__J.___..._
\
Non-select Non-select
vaveform -select weveform weveform
[ Besponse weveform ]
/

Photo-

detector

output

100% 190%
10%
TP Td

Fig.8 Defipition of Response Time

Tr: Rise time
td: Decay time



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

Big. § Cirenit block diggrer

#1 MG: M GENERATOR CIRCUIT

%2 BG: BIAS GENERATOR & PROTECTION CIRCUIT
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DG0~DUT
Tio~oi7 cuos [T
VW
XCE e
D [Buffen MA
LP I.C. ~
0, DISH v vV
| SEG Drivers ([fpper)
Sequence
Control < C
Cireuit FJ
L= M RGBR
N D A
r 'y 640x3 (RGB) x480
i .
v RGBR L.CD PANEL
e
T
s
SEG Drivers {Lower)
N F
EInverter F-—~---—- -----------
I
VEER
|
Vop—e C/IC HOTE) Signal ground {Vss) is connected wiih meial bezzl.
Vss < Converier L
SO}
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8. Charscteristics of Backlight
The retings ere given on condition that the following conditions are satisfied.

1) Hating (Note)

Parameter Min Typ Max Unit
Brightness ge 80 - cd/n?

2) Measuvremert cirenit: CYA-M!0L (TDE} (at 1l=8zArms)
3] Measuremeni equipment: BM-T (TOPCON Corporation)
4) Measurement conditions
_ 4-1 Measurement circuit voltage: DC=10.6V, st primary side
4-2 LCD: Al digits WHITE, Vpo=5V,Veon-Vss=Vemax, DUO~T="H" (WHITE),DLO~1="E" (K¥HITE)
4-) Ambieat temperature: 25°C
Measurement shgll be executed 30 minutes after turzine em.
5 Used lmmp: E-C218T30250BF Wesi electric,.lTD : lpe

§-1 Rating
Parameter Hex. 8llowable value
Circuit voltage (VS) [, 300¥rns MIN. (#3) | - . )
Discharging tube current (IL) fmArms TYP/!lpe 8. bnArms/ipe (¥1)
Power comsuzmpiion (P) - 2. 6%/Ipe (32} -
Discherging tube voltage (VL) 430+43Vrms -
Brightness {B} 30, 00Ced/m® TYP/Ipc -

¥ithin no conductor closed. (CCFT only]
(#1} It iz recommended that IL be mot more than SmArms so that hest
radistion of CCFT backlight may least affect ithe display quality.
(#2) Power consumptior excluded inverfer loss.
(¥3) The circuit voltsge (VS) of the izverter should be designed to heve
some margin(refsrence value:l, 430VrasMIN), because V$ may be
ineressed due io the lesk current in case of the LCD unit.

5-2 Operating life
The operating life time is 10,000 hours or more at fmA.
{5,000 kours or mere ai 6. 5mA.)
(Operaiing life with CXA-M!0L or equivalent.)

The inverter should meet the following conditions to keep the specified
life time of used lamp; .

-Sine, symmefrie waveform without spike in positive and pepative.
-Cuiput frequency range: 25KHz~45EKHz

Meke gure ihe operating conditions by executing the bura-in enouegh time.
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The operating life time is defiped as havring ended when eny of

ihe following conditions

sgeur; 25+1°C

-When the voitnge required for initisl discharge heae reached
1430 Vrms or when it bes reached 12.0 VDC whea tsed an inverier.
-¥hen the illuminmence or quantity of light has decreesed to

60% of the initial value

{NOTE) Bating are defined &s the sverage brightness inside the viewing

area specified in Fig. 11.

ACTIVE AREA

160 320 480 dot
120 T Py
) (N AN,
240 ,/\l
N
J66 /\5 f\4
N I
dot

Fig. |1 Heessureing points (1~
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f. Precautions
1} Industrial (Mechanicalldesign of thke product in whick this LCD upit will be
incorporated must be made that the viewing amgle cheracteristies of the
LCD mey be optimized.
This unit’s viewing angle is illustrated in Fig. 12
Oy MIN < viewing angle < Ay HAX
{For the specitic values of Oymin. O ymax, refer to the table 8.)
Please consider the optimem viewing conditions mecording to the purpose
when instzlling the mnit.
gy=0°
67 {Normal line)

ANEAN

ey

\\\\\\\\d :(Panel surface)

\

Fig. 12 Dot matriz LCD viewing angle

2) This unit is installed using mouniing holes metal PBC or bezel.
¥hen instslling the unit, pay attention and hendle carefully not to ellow any
undue siress such ss twist or bead.
& treasparent serylic resin board or other type of protective panel should be
attached to the front of the upit to prolect the polarizer, LCD cells, ete.
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3)

5)

8

1]

9)

10)

11)

12)

Since the front polerizer is easily dameged. Pleese pey attention not to
scratch on its face.

If the surface of the LCD cells needs to be eleaned, wipe if swiftly with
cotton or other soft cloth. I still not completely clear, blow om its end
wipe.

Water droplets, eic, must be wiped off immediately since they may cause
color changes, staining, etc, if remsined for a long time.

Sinee LCD is mede of gless pletes, dropping the unit or benging it against
hard objecis mey cause erackizg or fragmeniation. ,

CMOS 151s are equipped in this uwnif, so care must be taken to avoid the
eleciro siatic cherge, by earthing human body, ete. Teke the following
messures, to protect the unit from the electric discharge vie mountine
tebs from the main syster the electrified with static electricity.

{1} Eerth the metallic case of the main system (contact of the unif zzd

wain system).

{2) Insulste the unit and mein system by nitaching insulating washers made

of bakelite or nylon, etc. ,

The wait should be driven according to the specified retings to aveid
malfuncticn of parmanent demsge. DC voltage drive leads io rapid deterioration
of LC, so ensure that the drive is alfernaiing waveform by continuous applicetion
of the signal M. Zspecially the power ON/OFF sequence shown on nexi page is
strongly recommended to sveid lateh~up of drive 1S1s &nd epplicetion of DC

yoltgee to LCD pepel.

Since lenkage current, which may be caused by reuting of CCFT cables, etc., may
affect the brighiness of the display, the inverter has to be designed fakine the
leskage current inte consideraiion. Thorough evalustion of the LED unit/inverter
built inte its bost equipzent shall be conducted, therefore, to ensure the
specified brightness.

Avoid to expose the unit to the direct sun~lighi, strong ultraviolet light,
etc. for & long time.

If siored ai temperatures below specified storage temperature, the LC mey
freeze and be deteriorsted, If storage temperature exceed the specified rating.
the moleculsr orientetion of the LC zay change to that of & liquid, and they
mey not revert 1o their origimal state. As for as possible always store at
normal reom femperature.

Disessembling the LCD unit cen ceuse permanent damege snd should be strietly
avoided,
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upplt voltage uence conditio
500 ms MIN. [NOTE 1} o
2 ' h
{ F
vnn T/
b N i -
- Active
D L level | Operstion [ 1 level
R
ip
XCE Interface tliming active operation
DATA
¢ J
|
DISP b
—
YED ]
4,5v ¥ b 3. 5V
v v
| v R p
|
PO¥ER ON | POVER OFF
SYMBOI] Alloweble value SYMBOL Allowable value
a { ms MIN. b 0 ms HIN
b 0 zs MIN. i 0 ms MIN.
¢ LPx 250 MIN. J | LEx250 MIN.
n 2% ms MAY, P 1 mg MIN.
{NOTZ 1}

above sequence in cese of power ON/OFF.

Power ON/OFF cyele time. All siguals and power lipe shall be in accordance with
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. Appliceble inspection stemdard
The LCD unit shall meet the following inspection standard
:5-U-014-03 (for production parts)
:§-U-014-04 (for service paris)

10. This specification describes display qualily in case of no gray seale.
Since display quality can be sffected by gray scale methods, display gquality
shell be carefully evalusted for the usability of the LCD ONIT in case gray
seale is displeyed on the LCD UNIT.

WARNING
DOR'T USE ANY MATERIALS WHICE EMIT POLLOWING GAS FROM ZPOXY RESIN (AMINES’

HARDENER) ARD SILICONE ADBESIVE AGENT {DRALCOHOL OR DEOXYM) TO PREVENT CHANGE
FOLORIZER COLOR OWING TO GAS.
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Find price and stock options from leading distributors for
LM64C12P on Findchips.com:

https://findchips.com/search/LM64C12F

Find CAD models and details for this part:

Fttgs://findchiQs.com/detaiI/Im64C12|o/Shar|o—I\/Iicroelectronics
of-the-America



https://findchips.com/search/LM64C12P?f=dsa&manufacturer=Sharp-Microelectronics-of-the-Americas
https://findchips.com/detail/lm64c12p/Sharp-Microelectronics-of-the-Americas?f=dsa
https://findchips.com/detail/lm64c12p/Sharp-Microelectronics-of-the-Americas?f=dsa

