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DESCRIFTION

The Epson EG7500*-Ls Displays are 320 X 200 graphic modules with
fluozescent backlights and 6:00 o'clock viewing angles. The
EG7500B is a negative blue Super-twist display with white pixels.
The EG7500D iz a film-compensated super-twist (FIN),dimplay with a
negative black background and white Pixels. -

The Bisplays utilize chip-on-flex dArivers for minimum overall size,
weight and cost. These Displays are recomnended for P.Q.5.

terminala, medical equipment, and any application where a small CRT
might be used.

1.1 FEATURES ‘
1) Large-scale cMOS drivers, bonded to flexible circuits,
2) Dot addresmsable, 320 X 200 ‘graphics module.
3) Pour bii parallel, data transfer mode.
4) Negative type displays with Super-twist fluid.
S) EG7500D has a £film, color-cempensation layer.
6) Trangmigsive operating mode.

7) Removable, cold cathode fluorescent back-light

as ﬂﬂmbly »
8) 1/200 duty multiplexed drive scheme
9) Colors:; EG75008 EG7500D
Background...... «» Blue Blac
Diaplay Dots...... White White

10) Viewing Angle: 6:00 o’'clock (standard)
12:00 o'clock (optional)
(P/N = EG7500*-N5)

(1) INVERTER opiTred &1 or -2) (@ TivneD WIRES)
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2. MECHANICAL SPECIFICATIONS

g [tea : Specifications

por Rt
; UOF metrix . 320 x 200 pors :
! Overall dxnens;;;;'-—n-_‘—-‘ ——————————————— 5
: (L X w x n) : 18‘ o X 1‘3 D X 25 0 :
e ; (without mount;nz TABS)§
L Viens e :
L L Wy e ! 128.0 x 110.0 3

Active area

Ll v W) :
s—;-:-—T:-; ————————— :ww——-—--ﬁ---————--——wv——’
' ot pite ! :
DOl oWy 0.38 x 0.82 X
: D“t ’ize —k—:-———-n——-———-ﬂﬁ ——————— -ﬁf
| Dat a1 ' 0.3¢x  0.48 ;
i Height + Approx 500 (z)‘:
Unit : am
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4. 1I/o !:ERMINQLﬁ ]
4.1 lerminal Configuration

| Top view |
s’ | |

T L =,
D b

r
]

1“'!'!!'-] 1

|

4.2 Tersina ' tia
NO. SymBoL NAME FUNCTION
1 VAD .| POWER SUPPLY +5V =54,
4 Vs§ GND ov
3 VEE POWER SUPPLY ~20V TD ~22v

(ABSOLUTE MAX = -23v)

CONTRAST VOLTAGE
‘| VR | Fom Lo paneL -V T -2y

3 NC NO CONNECTION

6 Lp LATCH PULSE DATA LATCH SIGNAL

? NC NO CONNECTION

8 NG ND CONNECTION

B | oW | QOCHROMZNG oy st sTART-UP PuLSe
10 XSt X SHIFT CLOCK DATA SHIFT CLOCK
.11 Do
- ~ DATA DISPLAY DATA INPUT
14 D3
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5, DATA INPUT FORMAT. -

( 320 x 200 dots)-

5.1. Display Dot Map

Columm=e

!iou 1"’ ZI" 3." 4‘° .5‘° 6.” 315|° Ji9°® 3200

111112 1.3 1.4 1.5{1.5 o 1.918 1.3;9 1.3120

2°42.112.2]2.3/2.4}2.5|2.5 o 2.318 § 2.019 | 2.320

31 3.1]2.2{3.3}3.4]3.8{131_% o 3.310 { 3,315 | 3.320
183 " 4198.1 |188:2 {198.2 [138.4 |1u8.5 |1e8 o 198.318(198. 319|198, 320
198 ° <4 199.1 1199.2 |193.3 |189.4 |1m3.5 199.6 o 169.318[199. 319|199 . 320
200 4200.1 |200.2 {2003 |200.4 [200.5 |200.5 o 200.318200. 319!200. 320 |
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The previows display dot map shows the entry order of data
in terms of dots on the LCD.

Display data is sequentially entered in DO.D3 on = 4 bits
basis, from left to right, beginning with location “1.1".
This display from 1.1 _ 1.4, 1.5 ~ 1.8, ... to 1.320 on a 4
dots (bitm) basis. '

This complates input of deta on the first line (row ne.lj
followed by entry an the second line, the third lipe ..,.

5.2 Correapondence of Data Inpyt Terninglg to Dot Numhetrs in o
Row

Datg Input !
Terminal H Dots (Row) on Display
T DS N SR 0 e e 0P S SR e A Ve vy o G R e 0————-———-———~—--—-———-——-_—
Do + dot 4, dot B ..... dot 316, dot 320
pl P dot 3, dot 7 ....,. det 315, dot 319
Dz ! ‘dat 2' dot e . «ees dot 314| dot 318
D3 ! det 1, dot 5 ..... dot 313, dot 317

Input data pO.D3 correspond to display dots =as shown above,
The first input datg correszponds to dot 4.1, and the last
input data to dot 317 ~320.

5.2 Data Japut Methad

This module usea 'Chip Enahle Transwmigsion System"” to reduce
its power consumption. . Data is inputted directly into L¢D
drivers (chips) on = chip basis. If the n-th chip in enable
state becomes full of dats, the Enable is trangmitted by
automaticaly to (n¢l)th chip.

Supplyin: =& total of 200 lines with data (one line congig-

ting of Z20 dots, equivalent to 4 chips) causes the viewing
ares of display to become full of data,

92 /8 #” ZEPSSSBOLE S
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5. U XIMum NGS
{ Psrameter : Symbol ! S$tandard Valye : Unit“-
{ von R f
S“Pply ; ;‘-—-—--— ‘: T Gt . e ol v S v e . A A ; :'
valtage VEE ' VDD-VEE= 28 MAX H v :

.
R | R vt e 1

! Input I VIN. . VESSVINGVOD 0 ¢y .
: voltage ! : = = ) .
! Operating ! Top 0 . w50
;_ff:g:{:j‘_‘fff_____ ‘_Without Back light ' !
+ Storage i Tat : -20 . +60 ~-£ ¢ :
! temperature! : ' ;

* -
Vee,, o Viewpo = (VDB - 2")
EF Vpp= +5V ; THEN Wicp, = = Z3v
b o — .
E, Vop = +6V; THEN Vgcp max= "~ 22V

DISPLAY DAmagE ¢
AN OCCUR F
ABSOLUTE RATINGS ARE excseo‘e:;ffese
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7. ELECTRICAL CHARACTERISTICS
7.1 0C Chapacterjstics
Tae5~40
VOD=5Ve5x, vs5=qy

-————0—-—~_---¢~——-——_—~——-———-—-~g
T et

iSupply voltage ! :

! (LCD) H H :

| T0B Comtrad | T T
?.XSEE:!? L ,VDD-ZD, - Evnn-zsg v
"High" input . o?e;;n?__:?-_v-o;_+_;-
3valtl¢e

VEE

; * Standard val T
; ________ e e f Min ! Typ! Max :
‘Supply voltage ! VDD 4.7;'£-~--;_-_---3--__5___,______~_
: (Lagic) : ' ; 5 : 5.25 ; v : vpp

- ivop-ze: v

{"Low" inmput
voltage

I3
4 O A - W e

' "High" input

| leakage current:
"Low" inpuyt E IIL
{lenkage current:

]
§ T S e et S A —— 0

' Input ; cI H - y E
icapacitance ! : . 220 ; PE ;

§.5! 13.5 : mA :vpp T

10D .
V0D = sy

+Supply current
(Logie)

L]
[
1
.
i
.
¢
]
4
v
1

A U v v S D ek e W e v

ST er B de me de e mn

Supply current : IER : -~ ; 8.0 5 :

) " (LED) E . H { 1.VDD = 5V
: : ; S :

- S Rt RS SN L L . T
::::::Iption ; Pc ; - ;78.5 203.5 : mw :;ynn = &y f
i-__---_--_---__i--_--_i----__:___-L H i+ fF = 7BHz:

& VLCD=VDD-22vV
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? LI | ¢ I ' 1 } 1 |
1 (] { I I [} 3 1
i PO i { I 1 N ™M I
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[] ] 1 [ g - 4 ] I & | [ -
[ U] I 1 &1 %) I =
[ [} I YVEiEBA ) - o { &
o [ B~ AN 1 bl R N [ 1
NE I ey 2 ' 8
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d_b._...-_ Q] W) i (1] { o
mininiantlaiglial ¢ 13
1z 1 »
b pood ) 3¢ 4 o3 [ I I~ W] »3 ) &a
] 1 | 1 ] 1 >4 1

o M V"

Bata hald time ;

4
)

DIN hold time

>  —

Rise & Fall time

]
]
1
'
]
t
v
1
[}
)

~WXSC)/2 with 50 na Max.

®* (TXSC-TXSL
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7.2.1 Timing Chart.of X(Column) Drivep &nd Y(Row) Drjiver

—

VI
71}

JFd

Y v—
5

\{ I

Ir ' o
-]Eiii”""“v
— VIL -

[ 2}' ; 7
i | B
! . A
= p LTJ
d >
L
& % i 2 =

10

Input Waye
Fors
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7.2.2 Ralation of input data/oOutput latch data

IJIN : "rl—» e rl__
FR.® — ¥ ]

e WU U’J SRERERARS WLW"UU

d Fa
IAYRY
et data s to| 1] 2] 3] 48] 6 e luee 20 1| 23] 4
l . h Y
N 7 7
¥ ) A 1} ] ) ) ) ] v \ \ [ ) y
v 1 1 it \ ) [} 1 v 1 \ \ A ' 4
Y \ 4 Y \ i Y Y 1 1 \ ’ [} [y Y
\ g T \ ) ) 3 * 3 M y [ ) L) A
\ t Y 13 \ | \ . 1 1 L] \ y 3
[y 1} 1] 3 3 [} ] LI} 1 ¥ Al
J J * \ \ A
s N A

l.:
Output lateh! J ‘
Uty 1198 ,159 ‘zoo 1| 2 a

4
'

{Note)™1,2,—, 199, 200" ndicate row nunbers.

11
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7.2.3 Timing C *t of Input Signals

Rwba 199 200 1 2 3 4 5 § 7 8 ¢ 198 199 200 1 2 3

i 4

DIN f ——— - :

-----

FR ] —

LP JLL!’LIL.JLILLLH. S| N N

-
~ -
L
.....
-

- -
-
-
bl

FR

LP

i

eser LA R AP LA

—(4)—p— W . <z)~—>t~(4)—-a.'<.<x>-
D0 ~D3 " o
0~DI |19 2 | 1| 2 M EIEIRIE LIEIETE
Rov ldata < “——— —— oy 2 ata — S —
Rew 3 daty

[Nete 1] *(1) to (4)' of DO-D3 j
] BO- indicate drj i
(Nete 2} In the display, D0 to D3 are IOcl::;rfﬁg:’rgzzze::.left

12
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8. POWER SUPPLY AND CONTRAST ADJUSTMENT

vDD
L

vss
S
VLCD —s2 VR

e 1 T

LCD MODULE

VR : Variable reaistor for contrast adjustment .

Display contrast of an LCD module depends on the
voltage spplied between the VDD anéd VLCD,
Optimum display contrast can be obtained by adjusting

the VLCD voltage to set a proper LCD driving voltage.

13
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8.1 LD Driving Conditions _
( Taz25°C )
Item Voltage Duty Bias
Standard 218V 17200 113
8.2 Optorlectrjral Characterigtirs
| T
No | Paryuweter Syubol | Temperature Standard value Unjt
c)
Hin | Typ | Max
1| Driving Voltage Vop 0 22,6 |23.8]24.6 v
25 20,8 {21.8]22.8
VoD - VLD
4« 19.2 f20.2(21.2
2| Response Time fr 0 s 600 | 850
25 - 200 | 400
as
by d ] - 808 | 850
25 - 200 | 400
3| Viewing Area oY1 k1 - -
EG7%00%
2y2 ~20 | — ! -
25
§11 30 _— e
‘ DEG
ox2 10 —- -—
Vieving Area 6Y1 25 — | -
, "gge1360D
' 6Y2 -20 - | -
25
oxl ’ 30 L] -
DEG
ax2 a0 — | -
oyt | f | 0» ] -]
%mgrpst ﬂtig K 25 o 10 | =

4

Note

Note

Note

Naote

Note

Note

Natre
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%% ¢ Vop vs. Temperature Curves 3
Vap (V) ;

. 240 =+
23'0 -
Zz.u —

210 4

200+ '
N - -2 Vst

T

t t f f v
0 10 2 B 4
(Note 1) optiecal Meazuring Equipmant

Equipment 2 ;a:ou LC~38 brightness noter
Rlogen laczp used asg light xoure :
Conditiona : Spet for brightness len:ur!-:uc eo;a ma
Spot from lighe source 10 mx

. L : Light source '
P.M:. Light receiver of
brightness meter

Fig, 1
LT-
L P.K :
“
» - - .,——
: ' .
Side view i

. nnnmluuh=cﬂm

15
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[Note 2] Definition of resgponse time and measuring conditions
Fig. 2

VLGLW

¥
!
]

v il .
et e | L1
i/1a7- LU R E— ] L.U

Vi

- Nom-select tise Selegt ti i
e ime Sl Nor-seluct time

Contrast

o e e oy

\, 10%
—/ L
! g Tine
et 5 M)
f-_ Farane:er_ : Conditiona —?
' Ea) Ambient tomperature ; a 85-:~;g_;;-~-:
Eb) Driving voltage i 23.68 V .—;IT;-;_;
fc) Viewing nangle 2 - 0° ~‘E
id) Frame frequency f§£F ; ?5 Kz o
16

82 /8¢ # corEssmsoLe!



JUN 25 ’98 15:28 FR REPTRON ELECTRONICS 418 298 7650 TO 18842957793
6T "395d 2BPSSGERTE

{Note 3) Definition.of viewing angl.e

P.1S-26

ei¥l B6« SC NNIL

top
‘ - (8=0°)
F 1 B, 3 - 1 an a J rear
E— . L
— \0 . / N
- 2 _—
Lot ﬂ / -x/ i /’/ ///’/ o
Z /: 4 / “' R!ht
S Ve / v
A 2
/ L 1/ 1 ‘/ d 7 4
.‘:-/ // { : /y//
- u ’
TN bottom
Viewing direction
fear
Fig. 3-2 !8\'2 ¢ (ep)

Niswing area t:m'warl
/hnntmt ratio | : 2

>
Viswing directiaon

Befini ! Viewi
inition : Viewing area which gets contrass ratio 1 2 h
: + when

operatmd by vep (Typical) at 289 .

17
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[Note q) Definmition of contrast ratio

Fig 4

Brishtness curve of selected sesment

midhuﬂﬁ
[+ 4)

|

|

i —

Yep Driving wnltage (V)

Definition

Contrast ratie = (Brightness in OFF atate) /
(Brightness in ON state) = bh/a

; Parsaster f Conditions '
ja) “Ambient temperature : 25 % :
?b) Driving voltage ; ;1.3 v :
;n) Viewing angle ; 0 ° ;

18
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10. HANDLING PRECAUTIONS

(1) The LCD panel of EPSON LCD modules consists of two thin
glass plates with polarizers (with UV cut Tilters) which
eanily get damaged. Extreme care should be used when
handling the diaplay panel.

(2) When cleaning the display surface, use soft cloth (e.g.,
EBsuze) with a solvent (recommended below) and wipe
lightly.

- isopropyl alcohol
- ethyl alcohol
-~ trichlorotriflaroethage

Do not wipe the diaplay aurface with dry or hard
uaterials that will damage the polarizer aurface.

Do not use the following solvents:
- water

~ ketone

- aromaticsg

(3) The LCD modulex use CMOS LSI drivers, =0 we recommend
that you:

a) connect any upusged input terminal te VDD oy VSS:

b) do net input any signals before power is turped on;
and . '

c) ground your body, work/assembly areas, and assembly
equipment ta protect against atatic eleetricity,

(4) Medules employ LCD ¢lements, and must be treatead as
such. Avoid intense shoek and falls from a height.

(5) To prevent modules from degredation, do not operate or

store them exposed direct te sunshine or high
tesperature/humidity,

. 19
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(1) If the LCD panel is driven on DC, the electrochemical
reaction within it causes m rapid reduction in display
perforamance. The duty S50x+1% of the FR signal pusgt
always be observed.

(2) Follow the power on/off sequence shown in Fig. 1 te
preveat a latch-up or DC operation of the LCD module.

(3) Ne LCD module must exceed the absolute maximum ratings.
If a module is operated with any value exceeding abso-
lute maximum ratinga, its performance will deteriorate
and may-no longer restore to normal.

In dezigning a system Bsing LCD modules, utmost care
should be taken of ambient temperature, jinput voltage
signal fluctuations, supply voltage fluctuations, etc.
oy 4 - BEC TR ¥~ 4t o8y rover ox
vo - if H 4/ Bt ALL SIGNAL COXFIRNED
vy P g i C:i NINUS POYER D
Ta § : Irh . X
i M 3
o i) i i i £ i D: XIXUS POVER OFF
R E 4 E: +5Y.POVER OFF
STGNALy, & i . IRy
T iy e v F: o5Y POVER RE-SET
5 i r____-"’_;"'__s"—.. :___:_'. Ya:S1GNAL CONFIRKING TIKE
vo i TN Td:LCD" POVER DELAY TINE (Xia.o0ms)
vs 0. P 'TyhsVDDYHOLD TINE (N3i.oms)
¥ Trh:PO¥ER RE-3E) in.
; T YAITIXG TIXE (Xin.50as)
Fig. 1 Power Cn/0ff Saquemce
vio ’F‘_’;’ vld o
40H004 VJ
lzndﬁvuuvnuggL‘ ON/TEF Rl
Negative T ‘gigf 2
voltage v $
Fowr’ reza X |4 lned
a"pp , Eivyl "Ei -
@ ®

[Note 1]
[Note 2]

{Note 3]

T ST e TOwtIaEM &3

Fig. 3 Topical SW Cireuit

The VICD on/off operation shown in Fig.
the swiching operation of Fig. 2.
Turning off the SW (Fig. 2) will open
terminal. Therefore, the LCD driveng voltage (VDD-
VLCD) will become zero 100na(Max.) later.

A typical circuit for the SW porticn of Fig. 2
given in Fig. 3 for referencs.

1 indicates

the VLCD .

is

20
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12, SPECIFICATION OF BACK LIGHT INVERTER

: STANDARD VALUE
PARAMETER SYMBOL UNIT |CONDITION
MIN |TYP [MAX

SUPPLY VOLTAGE VDB 21.6/24.0(26.4 v NOTE 1

SUPPLY CURRENT IDB - 10.110.22] A | NOTE.-1

OUTPUT VOLTAGEH VOB 1060 Vrms
{Starting State) N.OTE :

OUTPUT VOLTAGE VOB- 300
(Stable State) ~ ) Vrms | NOTE 1

OUTPUT CURRENT IOB 4.0
{One Tube) :}c\/ NOTE
OUTPUT FREQUENCY FORB 20 25 30 |KHz NOTE 1
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13. SPECIFICATION OF BACK LIT UNIT
STANDARD VALUE
PARAMETER SYMBOL UNIT |CONDITION
MIN | TYP |Max

SUPPLY VOLTAGE VCFL 1060 Vems | NOTE 1
(Starting State)
SUPPLY VOLTAGE VCFL 300 vems | NOTE
(Stable State) :
SUPPLY CURRENT 1CFL 3 4| 5 |mas | wnor

(One Tube) :‘2 8 1
OPERATING FCFL 20 | 25| 30 |KHz | NOTE 1
FREQUENCY g
LUMINOUS WAVE a - 435,545,610 | nm |p v
LENGTH OF CFL ' g Lﬁﬁéwﬁ“*f
CFL LIFE TIME 10,00 HOUR | NOTE 2
OPERATING TOPR 5 50| =
TEMPERATURE ¢ | NOTE 3
STORAGE TSTG 20 60| *¢
TEMPERATURE
OPERATING HOPR 30 a5| sRrE x2
HUMIDITY
STORAGE HSTG 20 ‘90| sRH x2
HOUMIDITY
INITIAL -- | 600] --| cas| wore ¢
ILLUMINATION m
OF B.AL UNIT ;

! {
*1 ~ CFL 77 - NOT CONDENSED

e

A AN~
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(BLACK CAALE)
( NOTE 1 ) ,
t ’
vor$Ims | TC-AC
[ S . . F F
: INVERTER L
) _ «—> I,
//// ,J/ Ca TO0Y,
(RED CARLE) 7 -
(RLLE CARLE
( NOTE 2 )
LIFE IS UP TO WHEN ONE OR MORE OF FOLLOWING CASES
a) WHEN CFL BECOME NOT TO LIGHT ON UNDER RATED POWER
SUPPLY.
b) WHEN LENGTH OF HOMOGENEOUS EMISSION BECOMES S0% OF
EFFECTIVE DISPLAY AREA. o
(SHOULD BE MEASURED 3 MINUTES AFTER POWER-ON.)
©)  WHEN ILLUMINANCE BECOMES 50% OF THE INITIAL VALUE,
(SHOULD BE MEASURED 3 MINUTES AFTER POWER-ON. )
{ NOTE 3 )
CFL SHALL START EMISSION,
TEMPERATURE OF LAMP SHOULD BE UNDER THE OPERATING
TEMPERATURE .
( NOTE 4 )

DISTANCE. BETWEEN MEASURING POINT AND SURFACE OF B/L
UNIT IS 300mm. (SHOULD BE MEASURED 3 MINUTES AFTER
POWER-ON. 1IOB=6.5mA.)

23
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