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SPECIALIST ‘ I

FEATURES

©0,36 INCH (9.20mm) DIGIT HEIGHT.

¢ CONTINUOUS UNIFORM SEGMENTS.

o CHOICE OF FIVE BRIGHT COLORS-RED/BRIGHT
RED/GREEN/ORANGE/HIGH EFFICIENCY RED.

e LOW POWER REQUIREMENT,

e EXCELLENT CHARACTERS APPEARANCE.

e HIGH BRIGHTNESS.

e WIDE VIEWING ANGLE.

e SOLID STATE RELIABILITY.

e CATEGORIZED FOR LUMINOUS INTENSITY.

e {,C, COMPATIBLE.

¢ EASY MOUNTING ON P.C. BOARDS.

DESCRIPTION

The LTS-360 series are 0.36 inch (9.20mm) height
single 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 orange
and high efficiency red series devices utilize LED chips
which are made from GaAsP on a transparent GaP
substrate. Red, bright red and high efficiency red
displays have red face and red segment color, Green
and orange displays have gray face and white segment

color.
DEVICES
PART NO, LTS— : ' . |INTERNAL
: : PACKAGE
, . DESCRIPTION. CIRCUIT
. [BRIGHT |H1-EFE, : g DIMENSION:
rep |PLoCT |GREEN |oRANGE | CD , - IMENSION D1acram
360R | 360F | 360G | 860E | 360HR | Common Ancde, Rt. Hand Decimat | A - A ]
367R | 367 367G | 367 | 367HR | Common Cathode, Rt. Hand Decimal - A
368R | 6P | 368G | 968% | 368HR | Common Cathode, +1 Overflow - I c6a
539
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PACKAGE DIMENSIONS

A. LTS-360/367

4,90

+193)

st 0.80
(s0ay)

. o [T
1 - D[U j) e,
0717

LTSIPART NO.

B. LTS-368

fet— 7450
(e259) l
s 0.80
iy ’t, , {031

i

9,14 14,00

LTS: PART NO»
TXXX$OATE CODE

E[ljlo) (]551)
Q

op TXXX$DATE CODE Zioh o \_(0 1,10 -
ZiBIN CODE 750 ® 1,10 D+043)
T (289" T(04042)
(351 (53
. LY ._{
Lt fu 0.30 2.30
| Ill -
- 0.0 2,54 (o..'-g (5.00) [}
(4100 (+020) L(fa-gg ) (100, .020) +200
R . . . millimeters . 0.25mm .
NOTE: All dimensions are in linches] ' tolerance is 70.0107 unless otherwise noted,
PIN CONNECTION
‘ : * CONNECTION - - ,
PIN NO, - - - T - - e
o . A, LTS-360 L BULTS367 0 C. - C.LTS368 -
1 Commion Anode * . |~ Common Cathode ™1 < . Cathode Pi. & Mi. %
2 - . Cathode F - - Anode F " - Anode Plus Sign
3 . 7L - Cathode G- 1 ¢ Anode G Anaode Minus Sign
-4 = Cathode E: R . Anode B - " Cathode PL: & Mi. *Z.
. & Cathode ¥ . 7 b 70 T Anode ¥ v - NoPin = 7]
6 Commoarn. Anade-*t- .- -Common Cathode *1: .- - Cathode 8, C&D.P. %8
z . Cathoda DR, .- U Anode DL s < - Anode BB T
8 Cathode C “ooa - Anpde€l -Anode €. . i
16 Cathode A - Anode A - Cathode B, C& DR %37 4]

NOTES: 1. Pin1 & 6 are internally connected.
2. Pin 1 & 4 are internally connected.

6-65 3. Pin 6 & 10 are internally connected.
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INTERNAL CIRCUIT DIAGRAM

A, LTS-360 B, LTS-367

C. LTS-368

PL,
2 —
3
4 —

ME

RS

RDP
ABSOLUTE MAXIMUM RATINGS AT Ta =25°C
' o ' 1 o femiGHr | HL-EFF. |
PARAMETER RED Rep | GREEN fomanae | 2T | unie

Pawer Dissipation Par Segment. 55 40 |75 75 75 o

Peak Forward Cérreni Per Segment : ' L ! : ; - " -]
| {1/10 Duty Cycle, 0.Tms Pulse Width] 16a & 100 100. 106 | mA
" Continuous Forward Ciirrent Per Segment 25 ,71_5‘ ot 28 26 25 mA
" Derating Linear Fram 26°C Per Segment o3 | oig | 03 | o3 a3 | marc
. Reverse Voltage Per Segimient 5. g ‘5 5 5 v

" Operating Temperature Hange :

L 25°Cto+8°C

Staorage Temperature-Hange

L -26°Cro+85°C

. Solder Temperature 1/1 Ginch Balaw S%ﬁn@ Eiané for3 Seeonds'atzaa"c
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTS-360R SERIES

' ' S S b TEST
AMETER : YMB . YP. X. U -
PARA ETER S M OL MIN TYR. | MA . UNIT CONDITION
Average Luminous Intensity v -1 200 800 : ped | IF =10mA -
| Peak Emission Wavelength -~ Ap | 656 [ - nm | IF=20mA
| Spectral Line Half-Width- -~~~ | ~ax |- b2 ol nme [ IF=20mA
; Forward Voltage, any Segmerit ar D.P, VE b RV B v S 26 AV IF = 20 mA
| -
| Reverse Current, any Segment.or D.F, B £ . 100 A Vr =5V
Luminous Intensity Matching. Ratio ' m © b ' : . Z:1 Ip=20mA -
Note: The BIN brightness classification see page 6-160, category B
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
{26°C Ambient Temperature Unless Otherwise Noted)
50 = 120 3
< Py
€ 100 ‘w25
P N :
= * £ .
o 30 3
< - Q
2 2 e £ 18
‘ 5 =3
| g 20 ) I 3
‘ 3 © a4 2 1
| 2 2
| g g [ 2
| s w 3 g os
| I
‘ : o 1\ Ll |
‘ 12 1.8 20 24 28 T 480 560 640 720 800 ] 5 10 15 20 25 30
} Forward Voltage {V¢} — Volts Wavelength { A } — nm. Forward Current (I} — mA
| Fig. 1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE LUMINOUS INTENSITY Vs.
FORWARD CURRENT {PER SEGMENT).
28 1200 2
| 24 em N - 500
| <
- \ £ N
| \ I 200 ™ .
-t \ e \ >
c 16 N a \ £
g N P N § 1™
5 c & A ]
o 1 g N £
8 N | 3= AN e
' Nl % N E
2 4 & 20 & o~
[ 10 1 \\
0 20 40 60 80 90 o 2 5 10 20 50 100 10 20 40 oc
| Ambiant 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%
| 6-67 Vs AMBIENT TEMPERATURE. (REFRESH RATE —~ F = 1 KHz) {AVERAGE | = 10mA PER SEG.)
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTS-360P SERIES

~ T T o TEST
SYMBOL |- . - P. AX, UNI
PARAMETEB . M ! L[ MIN . TY M 7 NIT CONDITION
Average Luminous Intensity 4w 8¢ | 8@ f . e e =10mA .
| Peak Emiission Wavelength : xpo ) 697 S nm IF =20 mA
Spectrat Line Half-Width . RS i R am | IF =20mA
Forward Voltage, any Segment or DiP. VE © . 2.1 2.8 v Ir =20mA
- Reverse Current, any Segmentar D.P. ~ - T . : - 100 CBA- VR =5V
Luminous Intensity Matching Ratio - . lv-m _' ' ) 2:t - L HE=20mA
Note: The BIN brightness classification see page 6-160, category B-1
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
{(25° C Ambient Temperature Unless Otherwise Noted)
50 120 3
< =
3 100 - @ 28
P /\ s
= R g A\ £,
g ! /I I\
g 2 e g 18
9 2 3 / \ 3 L~
z 2 4 2
g k] 3
g " 2 = g os
[} 0 0 J
12 1.8 20 24 28 480 560 640 720 800 [} & 10 15 20 25 30
Forward Voltage {Vg} — Volts Wavelength { A ) — nm, Forward Current (lg) — mA
Fig. 1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE, LUMINOUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT). Ew
==
3 oo
(7]
. k] =2
=3
2 500 e —
<
‘é 20 3
1 1 200
5 16 a
£ Y S e N
3 1 \‘\ § bt N
8, ™~ 3 % <
~ x
ﬁ \ o \\
= 4 \ & 20 \\
N
o 10 -
1] 20 40 (1] B0 90 o 2 5 10 20 50 100
Ambient Temperature {Ta) — °C Duty Cycle %
Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.% 6-68
Vs AMBIENT TEMPERATURE. (REFRESH RATE — F = 1 KHz} )
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C

LTS-360G SERIES

PARAMETER- SYMBOL | m; 1 Tve i MAX. - uNIT c&gﬁ;" 1

Average Luminous Intensity ) v 800 - 2000 ,,V‘Mt;d", = mmA : 3
Peak Erission Wavelengtﬁ_ ’ _Vkp\ - . 565 nm R -—.zomAri
Spectral Line Half Width -~ ,ézg - 3& ' LN Ie =zcmA
- Forward V'oltage,aﬁy Segment or D.P, V-VV‘F , ) 2.3 R 28 7 V. Ie =2€}m g
Reverse Curreng,ahy Segrhe’nt oi*DLP_. IR~ 1Q0 7 A VR *5\! 3
Luminous Intensity Matching Ratio ’ iv;m Pan 7 le =20 mA |

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

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES

(258° C Ambient Temperature Unless Otherwise Noted)

50

Forward Current {lg) — mA

12 18 20 24 28

Forward Voltage (V¢) — Volts

Retative Qutput — %

Fig.1 FORWARD CURRENT Vs. FORWARD VOLTAGE.

28

2 N
o N
! N
5 N
£ \
3 12
3]
a8, L
%
[}
=

[

o 20 40 0 % %

Ambient Temperature (Ta) — °C

Peak Current {Ip) ~ mA

120 3
100 .é 25 7
m £, il
v
g )4
60 £ 18 -
3
40 _g 1
5
20 & 05 /
° ]
480 560 640 720 800 [ 5 1 18 20 2 3
Wavelength { XA } — nm, Forward Current (I} — mA
Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE LUMINOUS INTENSITY Vs.
FORWARD CURRENT {PER SEGMENT).
1m 2
500
200 P N
~N N N
NG £
100 § 15
80 N 0_‘-:'
50 ® ~N
NGB
o 2 <
10 1 NN
[ ] 5 10 20 50 100 10 2 0 oc
Duty Cycle % Duty Cycle %

669  Fid-4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.% Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE%
) {AVERAGE I = 10mA PER SEG.)

Vs AMBIENT TEMPERATURE.
544
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTS-360E SERIES

| i?\RAMETER o SYMBOI: CMIN [ oTYR | MAX. | UNIT cél;lr:ﬁ'; o
Average Luminous Intensity - - v - 800 |- 2000 | ' i ucdﬂ IE= 10 mA
Peak Emis;ionw}svelength B ',i‘pv » o ‘,reéo b o If =20 mA "
Spectral Line HafWidth - . | ' a0 ) oam e =zoma
Forward Voltage, any Segment or D.F*." ' VF S - 21 . 2.8 ER Y VIF =20mA k
Reﬁerse Current,-a,nyVSegmentor D.P. 7 ' iF; . S : _7 7 o 7 100 uhA V_R =5V
tuminaus Intensity Matching Ratio Iv-tri R 27:f 7 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 /
f 4 100 p g 25 74
! 2 \ z, /
P ! E] /
c 5 2 /
g & 60 g 15
=1 3 3
O 2 o \ e
g g \ g
hY 1 e 2 / & o5 /
0 - [ [ .
12 18 20 24 28 480 660 840 720 800 0 [ 1 15 20 25 30
Farward Voltage {Vg} — Voits Wavelength { A } — nm. Forward Current {lz} — mA
Fig. 1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE, LUMINOUS INTENSIFY Vs. = s
FORWARD CURRENT (PER SEGMENT). g 2=
25
28 To0o 2 = 2
o =
24 N 500 2=
<
Tol L LN t N
I N I 200 N AN
16 N 3 N z
: N z 5
G 12 g = N g
8, | g™ 2 N
% Y| ¥ NGB
b= & 20 & '~ H
N
o 10 1 Ui
° 20 40 ] 80 90 [ ] 5 10 20 50 100 10 2 « L]
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% 8-70
Vs AMBIENT TEMPERATURE. {REFRESH RATE — F = 1 KHz2) {AVERAGE I = 10mA PER SEG.) 545
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTS-360HR SERIES
PARAMETER - svmeor | min. | Tve. | max. | umir TEST
: : o " o N - - CONDITION
Average Luminous lnténs'fty; ) B S ' 800 - 200¢ S ped - | =10mA
Peak Emission Wavelengthr - - Ao b 63 b - nime e =20 mA
Spectral Line Half-Width o AN - a0 0 am o [le=20ma
Forward Voltage, any Segment or &P, | V. o 2t | 28 |V |IF=20mA
Reverse Current, any Segment or D.B. _ In ' 100 J17:3 Vr =6V
Luminous Intensity Matching Ratio. © o lem ‘ 2} - 1 =20 mA,
Note: The BIN brightness classification see page 6-160, category B
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
{256°C Ambient Temperature Unless Otherwise Noted)
50 120 3 -
E a0 100 ’;; 25 //
| N :
= £ 80 £ 5 /
: | \ g %
g 5 ) 2 /
5 a 6o E 15
o 3 3
20 o \ 3
3 2 g
i & 2 / 2 os 7
[ 1) o =
1.2 16 20 24 28 480 560 640 720 800 [} 6 10 15 20 5 30
Forward Voltage {V¢} — Volts Wavelength { A } — nm. Forward Current {ls} — mA
Fig.1 FORWARD CURRENT Vs. FORWARD VOLTAGE, Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE LUMINOUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT].
28 1o00 - - 2
24 N 500
<
E 20 \ \ £ \\
1 I 200 P,
g e \\ 2 o \\ £ N
5 ™ = € 15
3 n g ® N £
8, ] 3 ® 2 AN
% N ~ \ £
5 3 N z
b= [ o« N
q
[ 10 1 [
[1] 20 L 60 80 90 [} 2 5 10 20 50 100 10 2 40 [+
Ambient Temperature (Ta) — °C Duty Cycle % Duty Cycle %
6-71 Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.% Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE%
545 Vs AMBIENT TEMPERATURE. {REFRESH RATE - F = 1 KHz) IAVERAGE I; = 10mA PER SEG.)
- I N U SR R L -
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