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S}ERO‘ﬁ LTP- 2188A A SERIES - TAIUAN LIT;)N ELECTRONIC

N,
2.3"8x 8 SINGLE COLOR & MULTICOLOR
SPECIALIST DOT MATRIX DISPLAYS

FEATURES

©2.3" INCH (58.42mm) MATRIX HEIGHT,

® LOW POWER REQUIREMENT.

*HIGH CONTRAST.

¢ HIGH BRIGHTNESS,

®SINGLE PLANE, WIDE VIEWING ANGLE.

*8x 8 ARRAY WITH X-Y SELECT.

¢ COMPATIBLE WITH USASCII AND EBCDIC
CODES.

®STACKABLE VERTICALLY AND HORIZON-
TALLY,

®CHOICE OF TWO MATRIX ORIENTATION
CATHODE ROW OR CATHODE COLUMN.

® EASY MOUNTING ON P.C. BOARD,

®CATEGORIZED FOR LUMINOUS INTENSITY.

¢ SINGLE COLOR DISPLAYS HAVE THE CHOICE
OF FOUR BRIGHT COLORS-GREEN / YELLOW /
ORANGE / HIGH EFFICIENCY RED.

#MULTICOLOR DISPLAYS ARE APPLICABLE TO
THREE BRIGHT COLORS: GREEN, ORANGE AND
YELLOW (GREEN AND ORANGE MIXED])

DESCRIPTION

The LTP-2x88A series are 1.2 inch (30.48mm) matrix-
height 6 x 7 dot matrix displays.

The LTP-2188AA are multicolor applicable displays.
The multicolor displays have gray face and white dot
calor.

The LTP-2088A series are single color displays. The
green, yellow and orange displays have gray face and
white dot color, The high efficiency red displays
have red face and red dot color.

The green series devices utilize LED chips which are
made from GaP on a transparent GaP substrate,

The yellow, orange and high efficiency red series devices
utilize LED chips which are made from GaAsP on a
transparent GaP substrate,

DEVICES
PART NO, LTP— -
HL-EFF. | MULTI- - DESCRIPTION - DIMENSION f|g§ggﬁ&
GREEN | VELLOW |oRANGE | HI-EEF- | MULTL \ I DIAGRAM
2088AG | 2088AY | 2088AE |2088AHR | =~ | Anode Column, Cathode Row | A A
555 Lo— - .—. | — [2188AA | Anode Column, Cathode Row B | =8
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PACKAGE DIMENSIONS

A. LTP-2088A

B. LTP-2188AA
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PIN CONNECTION

- TATUWAN LIT()N ELECTRONIC

E'—IE D - 583554? DDDDS'-IU l’l - T—4le3{

" CONNECTION 3
PIN NO. -
A. LTP-2088A B. LTP-2188AA -
1 Anode Col. 1 A, Col,, 1, Green
Z Anode Cal. 2 A, Col. 1, Orange
.3 “Anocde Cot. 3 . - “A., Cal. 2 Green - - .
4 Anode Cal.4 - A., Cot. 2, Orange - .
B Cathode Row & A., Col. 3, Green  :
6 Cathode Row 6 A.,Col. 3. Orange
7 _ ___Cathode Row 7 A. Col. 4, Green :
8 7 Cathode Row 8 -- A, Cot, 4. Orange
9 Anode Col. 8 C., Row 5, Green
10 Anode: Col, 7 C., Row 5, Orange -
1 Anode Col. 6 _ C., Bow 6. Green.
12 Anade Col. 5 . C., Row 6, Qrange
13 Cathode Row 4 C.,Row 7, Green
. 14 Cathode Row 3 -C., Row 7, Orange.
15 ~_Cathode Row 2~ - C., Row 8, Green B
16 Cathode Row 1 C.,Row 8, Orange -+
17 A., Col, 8, Gréen
i8 A.; Col. 8, Orange
19 A, Col. 7, Green
20 - A.,Col. 6. Green.
21 A, Col. 6, Greenr
22 - A, Col, 6, Orange
23 - A., Col. 5, Green-. .
24 ] A.,Cot 5, Orange
25 - C., Row 4, Green -
26 . C,, Row 4, Orange
27 . €., Row 3, Green.
28 ] C., Row 3, Orange
29 C.,Row-2, Green - -
30 § C., Row 2, Orange -
31 C.. Row 1, Greenr - ]
32 C.,Row t,0Orange -~

ABSOLUTE MAXIMUM RATINGS AT Ta =25°C

PARAMETER GREEN | YELLOW orange | HEEEF - | unir.
Power Dissipation Per Segment 75 60 75 75 - 'fnw -
Peak Forward Current Per Segment o 7, 7 _ = 7 R S
{1/10 Duty Cycle, 0.1mS Puise Width) | . 109 80 100 100 mAL
Continuous Forward Current Per Segment w26 20- 25 25 mA Lt
Derating Linear From 256° CPer Segment Q.3 j ' 024 0 03 7 _.0,3- b mare
Reverse Voltage Per Segment - ~ 5 53 . ) 8 : "6 Vv
Qperating Temperaturs Range —25°Cto + 88°C. - :
Storage Temperature Range —26°C 16 + 85°C- .

5-67
460

Solder Temperature 1/16inch Balow Seatmg Prane for3 Sec at260 e _ ' R 3 B R
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTP-2088AG/2188AA (GREEN)

PARAMETER SYMBOL | MIN. Tve. I max.. | umiT COJ;S; on.
Average Lumninous Intensity -~ © /l\f I o900 ' 4000 ped . i‘;; gs;nf
Peak Emission Wavelengryth: '/ i Ap 7 o : 5657 : nm. - IF-=.2d mA-L
Spectral Line Half- Width : B zsxr " i 30 nm ||: =20 mA 7:_ 1-
Forward Voltage, any Segment or D.P, ”VF S B 21 f 28 v IF =20mA.
Reverse Cr.rnrrent,anyVSegment or D.P. R B R T/ SR 7 S & l{IR -—_-V 5v S
Luminous Intensity Matéhing ﬁatio i lv;m ) e R oz 7|F: 1—{20 mA

Note: The BIN brightness classification see page 6-70, LTP-2088AG categorize D and LTP-2188A categorize D-1.

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES

{26° C Ambient Temperature Unless Otherwise Noted)

50 120 3 —
< g
€ o 100 g 28 74
i £ 4 £, /
s ! @ /
g 5 2 /
2 2 e € 185
3 3 =1
O 2 o a I
B ¢ a0 [
g v £ 2 £ os 7
0 ° o
1.2 1.8 20 24 28 480 560 640 720 800 ] [ 1 15 20 25 30
Farward Voltage (V) — Volts Wavelength { A } — nm. Forward Current (lf) — mA
Fig. 1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE LUMINOUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT!}.
28 1000 2
24 N 500
<
Tl LN : N
\ N 1 200 N N \\
N . >
£ 18 N g N £
g \ = 100 g 15
g n g ® S £
8, N| &= N
2 h ¥ N E
s, & 5 & ~N
\\
[ 1 1
[ 20 40 60 80 90 0 2 5 10 20 50 100 10 20 0 1]
Ambient Temperature (Ta) — °C Duty Cycle % Duty Cycle %

Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.% Fig.6 LUMINOUS INTENSITY Vs, DUTY CYCLE%
Vs AMBIENT TEMPERATURE. (REFRESH RATE ~ F = 1 KHz) {AVERAGE }; = 10mA PER SEG.)
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C

LTP-2088AY
PARAMETER symeoL | min. | Tve. | max. | umiT TEST
el - CONDITION
; , : a6 iy Lo 1p =48 mA
Average Lumfnous Intensity kv : . 900 4000 - ycd( 1/8 DUTY
Peak Emission Wavelength - J\p 586 - nmr IF =20 mA
Spectral Line Half-\Width - YN - 35 nm - -IF =20 mA
Forward Voltage, any Segment or D.P. |~ VF 2.1 28 | v IF =20 mA
Revarse Current, any Segment or DR, 13 100 . BA Vi =5V
Luminous Intensity Matching Ratia - v-m- 2t ' - IF =20 mA
Note: The BIN brightness classification see page 5-70, category D
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
{25° C Ambient Temperature Unless Otherwise Noted)
50 = 120 3
< z
? © 100 e ;:,3 25 /,
= g £
g ® M 3 /
£ g w £ 18 / :
S = S Wl )| :
5 3w A
g 10 § 20 l \ ;:L_ 05
J \ f
[} - [+] [} g
1.2 1.8 20 24 28 480 560 640 720 800 o 1] 10 15 20 25 30

Forward Voltage (Ve} — Volts

Fig.1 FORWARD CURRENT Vs. FORWARD VOLTAGE.

Max. Dc Current ~ mA

1000
® 800
24 600

£

20

\\ b 200

18 A, a
N ‘gloo
12 §
5 50

8 \ (&)

N X

3
4 a2
[ 10

0 20 40 60 80 90

Ambient Temperature {Ta) — °C

Wavelength { A ) — nm.
Fig. 2 SPECTRAL RESPONSE.

™ Z
NS a
8
N £
N 2
\\ E
&
0o 2 § 10 20 50 100
Duty Cycle %

Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig,5 MAX. PEAK CURRENT Vs, DUTY CYCLE.%
{REFRESH RATE - F = 1 KHz)

Vs AMBIENT TEMPERATURE.

Forward Current {if) — mA
Fig. 3 RELATIVE LUMINOUS INTENSITFY Vs.
FORWARD CURRENT (PER SEGMENT).

AN
N

. 1

N
1 N
10 P S oc

Duty Cycle %
Fig.6 LUMINOUS INTENSITY Vs, DUTY CYCLE%
{AVERAGE [ = 1OmA PER SEG.)
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C

LTP-2088AHR
PARAMETER * | symsot | min. | Tve | max. | owir | _ TEST
7 AR Sl i | _ CONDITION
Average Luminous Intensity - 7 . B 906 4000 | ] ped | ?7; SS?YA:
éeak Emi.;.sion Wavelength, ' T M:; 7 o T 635 - nm IF =20 hA
Spectral Line HalfWidth | T e | F=20mA
Férward_vénage,énySegmentor'D.P; ' ‘vs;" " ' z,i 28 v T IE=20mA
ReverseCurrent}a’ﬁySegme;\tof pe. | owmo | {100 BA | VR =5¢
L;.:minéus Vln¥ensityr Mafching Réﬁo 1 v-mr | 1 - o2 5 . IF =20 mA 7

Note: The BIN brightness classification see page 5-70, category D

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES

(25°C Ambient Temperature Unless Otherwise Noted)

50 120 3 —
< Iy /
£ . 100 5 28
= o /\ g A
+ ® g £ 2
S » 1 2 /
S 5 2 /
g 2 s E 18
3 S \ =1
O 2 (=] - 3
3 2w R
: 5 \ 5
s " g 2 / 2 os 7
0 ° 0 . .
12 18 20 24 28 430 560 840 720 800 o 5 10 15 20 25 30
Forward Voltage (Vg} — Volts ) Wavelength { A } — nm. Forward Current () — mA
Fig.1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE, LUMINOUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT}.
1
28 ggg 2
24 N 500
< <
£ 20 \ € \\
1 \ i \\ . \
=18 N B N 2 ;
g < 100 € 15
£ N g ' 3
3 1 g N E
& N 3 2 N
8 N\ ‘&
% N X N &
3 o N [}
2, o 2 « N
\\
o 10 1
0 20 40 50 0 9% 0o 2 5 10 20 50 100 10 2 4 b
Ambient Temperature {Ta} — °C ] Duty Cycle % Duty Cycle %
Fig. 4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX, PEAK CURRENT Vs, DUTY CYCLE.% Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE%
5-61 Vs AMBIENT TEMPERATURE. {REFRESH RATE — F = 1 KHzl IAVERAGE Iz = 10mA PER SEG.)
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTP-2088AE/2188AA (ORANGE)
’ . " b T rest
PARAMETER SYMBOL MIN. .| TYP, MAX. - UNIT | conpiTion
. . ' - , o jp=agmA
Average Luminous Intensity h_, 900, 4000 ped oL 1/8 DUTY g
Peak Emission Wavelength AR - 630 nm,} ; IF =20 mA
Spectral Line Half-Width on an nm | IF=20mA
Farward Voltage, any Segment or D.P. VE D21 2.8 Vb e =20-mA
Reverse Current, any Seament or D.P. IR . 100 b wA ) V =5¥ '
Luminous Intensity Matching Ratio o lv-ma 2:1 . IE =20 mA

Note: The BIN brightness classification see page 5-70, LTP-2088AE categorize D and LTP-2188AA cateqorize D-1.

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES

50 _—

20

10

Forward Current {l;) — mA

1.2 1.6 20 24 28

Forward Voltage {Ve} — Volts

Relative Qutput — %

{25°C Ambient Temperature Unless Otherwise Noted)

120

100

80

&0

40

\
\
\
\

/

480

Fig.1 FORWARD CURRENT Vs. FORWARD VOLTAGE.

660

840 720

800

Wavelength { A ) — nm.
Fig. 2 SPECTRAL RESPONSE.

1000
28 s
2 N 500
< \ <
€ 20 E
] \ I 200 -
N — ~N
£ 16 N 8 ™
g N\ S
3 § w ~
°] \ 5
8, Y a3 %
% xz N
s & h
4 o 20
0 L 10
[ 20 0 60 80 90 [ ] § 10 20 5 100

Ambient Temperature {Ta} — °C

Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.%

Vs AMBIENT TEMPERATURE.
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Duty:Cycle %

(REFRESH RATE — F = 1 KHz)

Relative Luminous Intensity

Relative Intensity

/

10 15 20

% 30

Forward Current {lz) ~ mA
Fig. 3 RELATIVE, LUMINOUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT).
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10 2 40 e
Duty Cycle %

Fig.6 LUMINOUS INTENSITY Vs, DUTY CYCLE%
{AVERAGE §; = 10mA PER SEG.)
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta = 25°C

LTP-2088AHR
PARAMETER symeoL | min. | Tve. | max, | uwr | . TEST
- o - _ - i : R CONDITION -
Average Luminous Intensity | Iv 1900 | 4000 B ped e,
Peak Emissioﬁ Wa?eiéngt;} 7 o b X‘prr 7 | 635 ( nrﬁ Ie =20 mA 7
VSpreractral‘ Line Hélf-Wfdth 7 b VAA . - 40 “am IF =20 mA’
_ Forwar;d Voltage, any Segment or D.P, 7 V4 T : 21 i _ 72.8 A IF =20 mA
7 Reverse Current, any Segmeﬁt oF D.P.- ‘ VIR' _7 1 100, |- pA o VR:;‘ SV ;
'Luminous lnténéity Matching Ré_ﬁé : lvm S ] ) 2:1 | IF %20 mA

Note: The BIN brightness classification see page 5-70, category D

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES

(25°C Ambient Temperature Unless Otherwise Noted)

£0 120 3
?5: w0 1 100 ‘E 25 //
. /] 5
- x 80 £ 2 /
S 2 | 2 /
5 5 2 /
g 2 ¢ € 18
-] g g
O 3 [} N =
E g o g
g 3 \ 2
g 1 g » / 2 o5 7
0 ] = )
12 16 20 24 28 480 560 640 720 800 [} 6§ 10 16 20 25 30
Forward Voltage (V) — Volts Wavelength { M) — nm. Forward Current {ig) — mA
Fig.1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE, LUMINOUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT).
000
F 1009 2
u N 500
P4 <
E 20 \ 3 \\
1 \ I 200 ‘\ o N
£ 16 N 3 N 2 :
g \ = 100 S 18
3 n g @ ™ E
8 3 = 2 N
A, =
5 ° DY N E AN
=, £ 2 < "~
N
° 10 1 >
[} 20 40 60 80 90 [} 2 5 10 20 50 100 10 20 40 (]
Ambient Temperature {Ta) — °C Duty Cycle % Duty Cycle %
Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.% Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE%
5-61 Vs AMBIENT TEMPERATURE. (REFRESH RATE - F = 1 KHz) - {AVERAGE I = 10mA PER SEG.}
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