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SPECIALIST

FEATURES

©0.5 INCH (12.7mm) DIGIT HEIGHT.
* CONTINUOUS UNIFORM SEGMENTS.

®CHOICE OF SIX BRIGHT COLORS-RED/BRIGHT
RED/GREEN/YELLOW/ORANGE/HIGH EFFICIEN-

CY RED.

¢ LOW POWER REQUIREMENT.
®EXCELLENT CHARACTERS APPEARANCE,

e HIGH CONTRAST.
® HIGH BRIGHTNESS.

eWIDE VIEWING ANGLE,

® SOLID STATE RELIABILITY.
¢ COMMON ANODE OR COMMON CATHODE

MODELS.

o TWO DIGIT PACKAGE SIMPLIFIES ALIGNMENTS

& ASSEMBLY.

LTD-

¢ CATEGORIZED FOR LUMINOUS INTENSITY,

¢ |.C. COMPATIBLE,

¢ EASY MOUNTING ON P.C. BOARD OR SOCKETS.

DESCRIPTION

535
385

The LTD-535/685 series are 0.5 inch {12, 7mm) height

dual digit displays.

The red series devices utilize LED chips which are made
from GaAsP on a GaAs substrate. The bright red and
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. Red, bright red, green, yellow and
orange displays have black face and white segment
color. High efficiency red displays have red face and

red segment color,

SERIES

0.5” DUAL DIGIT NUMERIC DISPLAYS

DEVICES
PART NO. LTD— , INTERNAL
DESCRIPTION CIRCUIT
BRIGHT | i HI-EFF. )

RED RED GREEN - | YELLOW | ORANGE RED DIAGRAM:

535R | B35P | 535G 635Y B535E 536HR .| Common Cathode, Rt. Hand Decimat A
6-97 685K | 586F | 586G 585Y 585E B685HR | Common Anode, Rt. Hand Decimal
572 ' '
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PACKAGE DIMENSIONS

PIR

NOs!

DIGITY 01GIT2

__# 150

(D.059)

LTDS PART NO.
TXXX!DATE CODE

& .
i / 228 BIN CODE
LTDS XS s.go
TRXX (e374) .

|

5.80
(. 228) BN

1
00,50 15,24
tD.020) (.600)
NOTE: All dimensions are in m—(;lr:lc%:st)i’ tolerance is —(Q(%)E’—%T—) unless otherwise noted,
PIN CONNECTION
CONNECTION
PIN NO, - - -
A. LTD-535 B. LTD-585
1 Anode C (Digit 1} Cathode C (Digit 1}
2 Anade E {Digit 1} Cathode E (Digit 1)
3 Anode D (Digft 1} Cathode D {Bigit 1} —
4 . Comman Cathode (Digit 1} Common Anaode (Digit 1} = %
5 - ~ Commion Cathode {Digit 2} Common Anode (Digit 2} B =
6 Anode D (Digit 2) Cathode D (Digit 2). ==
7 Ancde E (Digit 2) Cathode E (Digit 2] ==
8- .. _ Anode C (Digit 2} Cathode C (Digit 2)
9 Anode D.P.:(Digit 2} Cathode D.P. (Digit 2)
10 Anode G (Gigit 2} - Cathade G (Digit 2}
1t - Anode A (Digit 2} Cathode A (Digit 2}
12 . Anode F (Digit 2) Cathode F (Digit 2}
13 Anode'B (Digit 2} Cathode B {Digit 2}
14 _Anode B {Digit 1} ~ Cathade B (Digit 1}
15 Anode F (Digit 1) Cathode F {Digit 1}
16 Anode A (Digit 1) Cathode A (Digit 1}
17 Anade G (Digit 1} Cathode G (Digit 1} .
18 - Anode D.P. {Digit 1} Cathode D.P. (Digit 1) 8-98
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INTERNAL CIRCUIT DIAGRAM

A. LTD-535 B. LTD-585

18 18 17 16 15 14

—4E

E n -
ﬁ D DP
] 2
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ABSOLUTE MAXIMUM RATINGS AT Ta =25°C

PARAMETER | rep 'B*:"sgt énesu veLLow [orange | MHERE: Funr
Power Dissipation Per Segment s | a | 5 | e 75 75 | mw
(1730 Dy vl om Pty | 190 |60 Lo [ a0 o0 | e | ma
' Continﬁous Férwardr Cﬁrrent Per Segment 257 15 25 | 20 _ 257 _ 25 mA
| Derating Linear From 26°C éer SBegment 0.3 | o.ie ] ‘ 0.3 7 0.24 0.3 03 mAf~C|
| Reverser\rloltage Per Segmen%‘ - 5 5- 3 g F |53 ) 5 53 7 A"
| Operating Temperature ﬁange' o . - -25‘;C:to. +85°'C
Starage Temperature Range: R - 7_ -25°th%8§°€
Solder Tembe_arature 1/16-inch Beideeating:Planefor 3 Seconds at 260°C |

6-99
674
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTD-535R/585R

PARAMETER ".7SYI_\'AB‘OI%_ 3 MIN S} oTve. ‘anx. Nt ' | cngﬁﬁdNV
Average Luivlﬁnousrlnténsfty : [Q. 200 500 ucd Ir =.T0,mA -]
Peak Emission Waveleﬁgjht pY- ) 655 ’ ‘am IF =2(ﬂnA
| Spectral Line HaltWidth. - BK E 24 nm ~ | IF=20mA
Forward Voltage Segment ar D.P. LVE w7 | a0 | IF-= 20 mA
AReverseVCurrent any. Segmeﬁt orD.P. IR 7 100 pﬁ; R -‘VR =5V
Luminous Intensity Matchi'nrg Ratio v-m 7_ 72:1 o 7 1 té'=20mA;

Note: The BIN brightness classification see page 6-160, category B

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES

(26°C Ambient Temperature Unless Otherwise Noted)

60 120
E © 100
[
! ‘. A
o !
£ 2 e
3 3 |
g £ 111
S 10 &) 2 \
° [ -
12 16 20 24 28 480 560 640 720 800
Forward Voitage {V¢) — Volts Wavelength { A\ ) — nm.
Fig.1 FORWARD CURRENT Vs, FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE.
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Ambient Temperature {Ta) — °C

Duty Cycle %

Relative Luminous Intensity

Relative Intensity

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

Vs AMBIENT TEMPERATURE.

(REFRESH RATE — F = 1 KHz}

25

15

05

o 5 10 15 20 25 30

Forward Current {lf) — mA
Fig. 3 RELATIVE LUMINOUS INTENSITY Vs.

=
FORWARD CURRENT {PER SEGMENT). = =
25
2 = 2
! ==
!
15 PN
v ;
1 nat
10 Fo] 40 o
Duty Cycle %

Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE% G-100
(AVERAGE Iz = 10mA PER SEG.) 575
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C

LTD-535P/585P
PARAMETER symeoL | min. | Tves | max. | umit TEST
: ’ o N : "CONDITION
Average Luminaus Intensity - v 300 | 780 .. ped IF =10 mA
Peak Emission Wavelength' S R B 697 am [ lE =20mA
Spectral Line HalfWidth Foex b b g0 nm | IR =20mA
Forward Voltage Segment or D.P, : VR . 2.8 \' IF =20 mA
Reverse Current any Segment.or D.P; IR e R 1 100 pA [ VA =5V
Luminous _Intens'Ity Matching Ratio -ro _ - F ' . 21 [ IF =20 mA
Note: The BIN brightness classification see page 6-160, category B
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
{25° C Ambient Temperature Unless Otherwise Noted)
50 = 120 3
< . Z
IS ) 100 G 25
P /'
= R g A\ £ ,
: N
g 2 e g 15 =
3 3 3
g ® F: % / \ e ]
8 2 >
S & 5
g " g = & os
[] 0 [
1.2 1.8 20 24 28 480 560 640 720 800 [1] 5 10 15 20 25 30
Forward Voltage (Ve) — Volts Wavelength { A } — nm. Forward Current () — mA
Fig.1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE, LUMINOUS INTENSIFY Vs.
FORWARD CURRENT (PER SEGMENT).
28 1000
24 500
<
E 20 E
I 1 200
§ 16 a
£ ~ = 10
3 12 \~\ § ® \\
3 N g ® =
% 8 ‘\ > \\
] \ g \
2, [P N
N
1] 10
1) 20 40 60 80 90 o 2 5 10 20 50 100
Ambient Temperature {Ta) — °C Duty Cycle %
6-101 Fi8-4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs, DUTY CYCLE.%
Vs AMBIENT TEMPERATURE. (REFRESH RATE — F = 1 KHz}
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C

LTD-635G /585G
: 'PARAMETE% T lavmeol [ o Tves | max. | omir | TEST Y
k 4 L S B R S RN e ONDITION-~'-
: 1Average tuminous Intensny -‘/-.5 Che f 7500 | 2000 F ) ued IF=10‘m "
Peak Emnssmn Wavelengtli "Rp - . B6E D IR ='20'mA;f-.
E Spectral Ling Half-Width - SRS See | 30 - nm [ IF=20mA ]
- Forward Voltage Segmentor[IP. TOVE AR ‘28 Vo IE=20mA
ReverseCurrentanv Segmem ar DR :;[lé:f : 100 F o opA féﬁ} =BV 3
tuminous Intensity Matghmg_.Rano: ’ _IN-m ) E S 3 [E =20 mA /]
Note: The BIN brightness classification see page 6-160, category B
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
(25°C Ambient Temperature Unless Otherwise Noted)
50 120 3 e ep————
< Z /
E 4 100 % 28 74
1 @
< £ g , £, /
g . | /
g ?3. 60 E 15 /
3 3 g
20 o a
H 8 s
g " g 2 2 os 7
] [ o
12 1.6 20 24 28 480 560 640 720 800 [} [ 10 15 20 s 30
Forward Voltage {V¢} — Volits Wavelength { A ) — nm. Forward Current {l) — mA
Fig.1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE LUMINOUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT}.
K 1% 2
24 N 500
<
k] 20 \\ £ \\
] 1 200 S,
1 AN g AN g N
g \\ = 0 § 15
31 g N £
8, 3 = 2 N
N ¢ N E
s, £ 5 i & N
\\
o 10 1
] 20 40 80 80 90 [} 2 5 10 20 50 100 10 2 49 DC
Ambient Temperature {Ta} — Duty Cycle % Duty Cycle %

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

Vs AMBIENT TEMPERATURE.

(REFRESH RATE - F = 1 KHz2)
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Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE%
(AVERAGE I; = 10mA PER SEG.)
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C

LTD-5635Y/585Y
PARAMETER svmeow | mino | Tve, | max UNKT TEST
' s e AR CONDITION |
Average Luminous Initensity v 600 2000 ued IF = 10mA
Peak Emission Wavelength - Am 585 om - | IE=20mA |
Spectral Line Half-Width S e 35 am [IFg20mA .
Forward Voltage Segment or D.P. VE 2 28 v o IF=20mA
Reverse Current any Segment or D.P. IR 100 gd - | VR=5V
Luminous Intensity Matching Ratio ferm 21 T =20mA
Note: The BIN brightness classification see page 6-160, category B
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
{25°C Ambient Temperature Unless Otherwise Noted)
50 120 3
< z
lE 40 100 g 25 /r
= F g £ 2
z : /
g .4:;’3. 60 E 15 /
5 20 3 l \ 3
E 2 40 2 1
e " e = \ 2 os 7 |
0 0 0 1
12 1.8 20 24 28 480 560 640 720 800 o B 10 15 20 25 30
Forward Voltage (V¢} — Voits Wavelength { A } — 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].
28 ‘% 2
24 &00
<
cé 20 € \\
] \ 1 200 N
£ 18 N 8 iy
§ ~N .‘_.-'Q 100 \\ 2 15
3 n g ® RN £
éi 8 AN 3 % \\ .E N
3 3 N 3
s, & 5 & ~N
N
0 10 1 -
] 20 40 &0 80 90 1] 2 5 10 20 50 100 10 20 40 [2+]
Ambient Temperature {Ta} — °C Duty Cycle % Duty Cycle %

6-103
578

Vs AMBIENT TEMPERATURE.
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Fig.4 MAX. ALLOWABLE DG CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.%

(REFRESH RATE - F = 1 KHz}

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

LTD-635E/585E
PARAMETER = svmeoL | MmN, | Tve. | max. | umir TEST
- ) SN o 3 CONDITION
Average Luminous Intansity I 750 2000 - ped - | IF =10 mA
Peak Emission Wavelength - Xp - 630 nm: | iE= 20 mA
Spectral Line Half-Width 8K A0 nm IF =20 mA
Forward Voltage Segment or D.P. - - VE 2% i 28 \'2 IE=2¢mA: -
Reverse Current any SegmentorD.P, - | 18~ E 100 sA. | ve=8V
tuminous Intensity Matching Ratio - | . tv-rre 21 IE:= 20 mA
Note: The BIN brightness classification see page 6-160, category B
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
(25° C Ambient Temperature Unless Otherwise Noted)
60 120 3 — s
< Z /
E 100 ‘G 28 74
| : N : /
= 5 go £ ,
= 30 | \ E] /
c =3 o
g 32 ¢o £ 18 Vi
5 5 E
O [¢] \ 3
E 2 2
: 3 \ 2
g " & » / & os 7
0 ] 1] -
1.2 18 290 24 28 480 560 640 720 800 o 5 10 15 20 25 30
Forward Voltage (V¢) — Volts Wavelength { A ) — nm. Forward Current (I} — mA I
Fig. 1 FORWARD CURRENT Vs, FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE LUMINOUS INTENSITY Vs, FEro
FORWARD CURRENT {PER SEGMENTJ. =2
22X
2 N 500 g3
< - Y
?5: 20 . \\ ? \\
1 200 P
e 16 \\ B \\ Z ™
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3 N | § = 2 N
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3 Y| % NG OE
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o - 10 1 -
] 20 40 60 80 9% o 2 5 10 20 50 100 10 2 40 oC
Ambient Temperature {Ta} — °C Duty Cycle % Duty Cycle %

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

Vs AMBIENT TEMPERATURE. (REFRESH RATE - F = 1 KHz)

Fig.6 LUMINOUS INTENSITY Vs, DUTY CYCLE%
{AVERAGE |; = 10mA PER SEG.)
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;IAIMA

N LITON ELECTRONIC

ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C

LTD-535HR/585HR
PARAMETER symeo| min. | Tve | max. | uwp [ TEST
Iekiitns , T , Y| CONDITION
. Average Luminaus lntgﬁsity v . 180 2000 = ycd FIE =10 mﬁi
Peak Emission Wavelength. kp 635 - Tam. L e =20mA
Spectral Line Half-Width - o . a0 Cnm | =2oma
Forward Voltage Segment ar D.P. Ve ozt o280 | W fle=20mA
Reverse Current any Segment or D.P. r 1000 | @A~ | VR=6V
Luﬁ'\inous.lntensity—‘ Matching liat_ici' v-m 21 . R =20 mA -
Note: The BIN brightness classification see page 6-160, category B
TYPICAL ELECTRICAL/OPTICAL GHARACTERISTIC CURVES
{25° C Ambient Temperature Unless Otherwise Noted)
50 120 3 —_— T
t, w g /
! . [ £ /
S = | \ 3 /
§ ] £ /.
E a 6o g 18
= = 3
O 29 o \ 3
T 2 a0 g 1
: g \ g
g " 2 2 / & os %
] ) 0 L .
1.2 1.6 20 24 28 480 560 640 720 800 [} 5 10 15 20 % 30
Forward Voltage {V¢] — Volits Wavelength { A } — nm. Forward Current (I} — mA
Fig. 1 FORWARD CURRENT Vs. FORWARD VOLTAGE.  Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE LUMINOUS INTENSIFY Vs.
. FORWARD CURRENT (PER SEGMENT).
28 Yo 2
% \ 500
% w N g AN
I, N I 200 S \\
€ 16 \\ 3 N Zz
2 \ = 100 g 15
3 12 § w < g
8 5 50 ® \
§ " N N 3
2, & L, N 2 AN
™~
[} - 10 - 1 .
0 20 40 60 80 90 o 2 5 10 20 50 100 w 20 40 DC

Ambient Temperature {Ta) — °C

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.
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Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE%
(AVERAGE Ir = 10mA PER SEG.)
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