PP O LE, OTEI REE

SPECIALIST

6-123
598

FEATURES

©0.56 INCH (14.2mm) DIGIT HEIGHT.

e CHOICE OF SIX BRIGHT COLORS-RED/BRIGHT
RED / GREEN / YELLOW/ORANGE/HIGH EFFICI-
ENCY RED.

e LOW POWER REQUIREMENT.

e EXCELLENT CHARACTERS APPEARANCE.

®CATEGORIZED FOR LUMINOUS INTENSITY.
e ].C. COMPATIBLE.
¢ EASY MOUNTING ON P.C. BOARD OR SOCKETS.

DESCRIPTION

The LTS-6000, LTD-6000, LTC-561/571 series are
0.56 inch {14.2mm) Height single, dual and triple digit

displays.

The red series devices utilize LED chips which are made
from GaAsP on a GaAs substrate. The bright red and
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'LTS-6000
LTD-6000
LTC-561/571

056" SEVEN SEGMENT NUMERIC DISPLAYS

SERIES

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.

and red segment color.

Red and bright red displays have black face
Green and yellow displays

have gray face and white segment color. Orange
displays have orange face and orange segment color,
High efficiency red displays have red face and red
segment color.

DEVICES
PART NO. . PACKAGE |INTERNAL

rep - [BRIGHT |GReen | veLLow [oRANGE| HI-EFF- DESCRIPTION DIMENSION | SIRCT
LTS-6760R| 6760P | 6460G | 6860Y | 6660E |6960HR | Gommon Anode, AL A
LTS-6780R| 6780P | 6480G | 6880Y | 6680E |6980HR | Gomjmon Cathode, oA B
LTS-6775R| 6775P | 6475G | 6875Y | 6675E |6975HR | Comon Anade, A S C -
LTS-6795R| 6795P | 6495G | 6895Y | 6695E |G995HR | Sommon Cathode, A D
LTD6710R | 6710P | 6410G | 6810Y | 6610E |6910HR| Sommon fnode, 7 B E
LTD6730R| 6730P | 6430G | 6830Y | 6630E |6930HR| Sommon Anode, B F
LTDG740R| 6740P | 6440G | 6840Y | 6640E |6940HR| Sommon Cathode, B G
LTD6750R| 6750P | 6450G | 6850Y | B6SOE |6050HR| Cornmon Cathode, B8 oo
LTC-661R | 661P | 661G | 561Y | B61E |661HR g:lltﬂig:%gggmma?nénode, c . i
LTCS71R | 511F | 671G | 671Y .| 671E | 571HR 'g”a‘;‘ggﬂgfgt?ﬂ?n%”De;ima, c -} 4

et
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PACKAGE DIMENSION
A. LTS-6x60/6x80/6x75/6x95
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PIN CONNECTION

PIN CONNECTION

NO. A, LTS-6x60 B. LTS-6x80 C. LTS-6x75 D. LTS-6x95
1 Cathode E Anode E Cathode Minus Sign ’ ’Anbde Minus: Sign
2 Cathode D Anade D Anode PI., Mi *2 Cathode PI., Mi. *2
3 Commen Anode *1 Common Cathode *1 Cathode C Anode C
4 Cathode C Anode C Anode B.C.Dp *3 Cathode B, C, Dp *3
5 Cathode D.P. Anode D.P. Cathode Cp Anode Dp
6 Cathode B Anode B Cathode B -.Anode B
7 Cathede A Anode A Anode B, C,Dp *3 Cathode B, C, Dp *3
8 Common Anode *1 Common Cathode *1 Anode PL., Mi, *2 Cathaode PL., Mi. *2
9 Cathode F Anade F Cathode Plus Sign Anode Plus Sign

10 Cathode G Anode G Na Connection No Connection

NOTES: 1. Pin 3 & 8 are internally connected.
2. Pin 2 & 8 are internally connected.
3. Pin 4 7 are internally connected.

PIN

CONNECTION

NO.

A. LTD-6x10

B. LTD-6x30

C. LTD-6x40

D. LTD-6x50

0N O D WwWN -

S S S GO Y
O N OO~ W N = O ©

Cathode E (Digit 1)
Cathode D (Digit 1}
Cathode C (Digit 1)
Cathode D.P. {Digit 1}
Cathode E (Digit 2)
Cathode D (Digit 2)
Cathode G (Digit 2)
Cathode C (Digit 2)
Cathode D.P. {Digit 2}
Cathode B (Digit 2)
Cathode A {Digit 2)
Cathade F (Digit 2}
Common Anode (Digit 2)
Common Anode {Digit 1)
Cathode B (Digit 1)
Cathode A (Digit 1)
Cathode G (Digit 1)
Cathode F (Digit 1)

Cathode G (Digit 1)
Cathode J. H (Digit 1)
Cathode C {Digit 1)
Cathode D.P. {Digit 1}
Cathode E (Digit 2)
Cathode D (Digit 2)
Cathode G (Digit 2)
Cathode C (Digit 2}
Cathode D.P. {Digit 2)
Cathode B-{Digit 2)
Cathode A (Digit 2)
Cathode F {Digit 2)
Common Anode (Digit 2)
Common Anode {Digit 1)
Cathode B (Digit 1)

No. Connection
" No Connection

No Connection

Anode E (Digit 1)
Anode D (Digit 1)
Anode C (Digit 1)
Anode D.P. (Digit 1)
Anode E (Digit 2)
Anode D (Digit 2)
Anade G (Digit 2)
Anode C {Digit 2)
Anode D.P. (Digit 2)
Anode B (Digit 2)
Anode A (Digit 2)
Anade F (Digit 2)
Common Cathode {Digit 2)
Cammon Cathode (Digit 1)
. Anode B (Digit. 1)
Anode A (Digit 1)
Anode G (Digit 1)
Anode F (Digit 1)

Anode G (Digit 1)
Anode J. H (Digit 1)
Anode C {Digit 1}
Anode D.P. (Digit 1)
Anade E (Digit 2}
Anode D {Digit 2)
Anode G (Digit 2)
Ancde C (Digit 2)
Anode D.P. {Digit 2)
Arnode B (Digit 2)
Anode A (Digit 2)
Anode F (Digit 2)
Comman Cathode (Digit 2)
Common Cathode (Digit 1)
Anode B (Digit 1)

- No Connection
No Connection
No Connection
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CONNECTION
PIN NO, :
A. LTC-561 B. LTC571
1 Cathode E Anode E-
2 Cathode D .. " AnodeD
3 Cathode D.P. Anode D.P. -
4 Cathode C Anode C
5 Cathode G " Anode G~
6 No Connection - ‘No Connection
7 ~ Cathode B Anode B
8 Common Anode, Digit 3 - Comrnon Cathode, Digit 3
9 Common Anode, Digit 2" - .Common Cathode, Digit 2
10 Cathode F | © - Anode F
i1 "~ Cathode A Anode A
12 Common Ancde, Digit 1’ Common Cathode, Digit 1

INTERNAL CIRCUIT DIAGRAM
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G. LTD-6x40 H. LTD-6x50

18 17 16 15 14 13 12 11 10 15 14 13

ld
L g

|

6 7 1 2 4 5 6 7 8 9
l. LTC-561 DIGIT 1 DIaIT 2 DIGIT 3
12 9 a
Y Y YN Y Y Y Y Y Y YT Y Yy Oy Y oy
" 7 4 2 t 10 5 a
J. LTC-671 blai 1 oraiT 2 oiaIT 3
12 9 8
A-_ E-- C-_ D-. E_- F- G_-DP_ A L a B < | 1] E E Qi DpP A B [ D E F a| or
A332%X23z% Jr L\ LA X22%%X%xxX3sx2x2x2%2
1 1 4 2 1 10 5 3
ABSOLUTE MAXIMUM RATINGS AT Ta =25°C
) BRIGHT | HI.-EFF,
PARAMETEB RED RED » GREEN | YELLOW | ORANGE RED UNIT
- Power Dissipation Per Segment | 8 | 40 7% | 60 75. 75 mwW
Peak Forward Current Per Segment S ' Py Tk :
_(1/10 Duty Cycle, 0.1ms Puise Width) | 160 60 ). 100 80" - 10a 100 | mA-
- Continuous Forward Current Per Segment | 25 15 25 20 25 25 mA
Derating Linear From 25°C Per Segment | - 0.3 , 0.18 0.3 0.24 0.3 © 0.3 mA/fE
Reverse Vo'tage Per Segment : "B |- 86 B 5. 5. 5} Y
Operating Temperature Range —25°Cto +85°C
Storage Temperature Range ) —26°Cto+85°C
Solder Temperature 1/16 inch Below Seating Plane for 3 Seconds at 260°C. - -
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTS-6700R/LTD-6700R/LTC-5661R/571R SERIES

PARAMETER - ' SYMBOL ) Ml'N..- TYP MAX - UNIT CONDITION
Avefaée Luminous Intensity =~ W N 200" 600 - : F‘Cd “leRa0 mA
Peak Emission Wavelength Tpef S‘AP:; . 655 “oam: | IE =20 mA
Spectral Line Half-Width S N 24 nm | 1F=20.mA
Forward Valtage, any Segment or D.P. [~ VF : 17 [o20 v - FIE=20maA
= L - 3 I .
Reverse Current, any Seg'ment’ or D.P. VIR' 100 uAr . VR.=5V
Luminous Intensity Matching Ratio’ v-m 2:10 | IF =20 mA
Note: The BIN brightness classification see page 6-160, category A
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
(25°C Ambient Temperature Unless Otherwise Noted)
50 120 3
< Fy
f 40 100 ﬂ g 25
3 f 80 ﬁ 2
o 30 3
§ g 60 -E 15
=1 e 3
Q2 o I a
3 3w R
; /
e " g =» & o8 i
i
o o \ AN |
1.2 1.8 20 24 480 560 640 720 800 o 5 10 15 20 25 30
Forward Voltage {Vg) — Voits Wavelength { A ) — nm. Forward Current {lg) — mA

Fig. 1 FORWARD CURRENT Vs. FORWARD VOLTAGE.

. N

N

Max. D¢ Current — mA
N

[ 20 40 60

80 90

Ambient Temperature {Ta) — °C

Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG.
Vs AMBIENT TEMPERATURE.

1000
200

Peak Current {Ip) — mA
g

Fig. 2 SPECTRAL RESPONSE.

\‘
N z
\ 'G
A 5
N £
N
\\ é’
N 3
@
0 2 5 10 20 50 100

Duty Cycle %

Fig.5 MAX. PEAK CURRENT Vs, DUTY CYCLE.%
{REFRESH RATE - F = 1 KH2)

Fig. 3 RELATIVE LUMINOUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT).

l

o~

20 40

Duty Cycle %
Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE®
{AVERAGE | = 10mA PER SEG.)

6-128
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTS-6700P/LTD-6700P/LTC-561P/LTC-571P SERIES

PARAMETER | svmeou | win. | Tve. | MAX : 'un:n:r  coNO O -'
"Ai/erage;,_l»:urninous [ntensity T g 300 - 950 ] . —_ 5 : ncd 1., ,_IF_VV’—j 16 ﬁA. : :
Peak Emiss;';;’x Wavelength | » 7 }\P 7 1 - e 697 F . .' nnl'i fie=20ma
Spectral Line Half-Width o e . Y o oem e =50 mA
Forward Voftage,aﬁy.éegAmen[; of D‘.P; VF ~ b2 b 28 V, NS V e = Z'O‘rﬁA
Reverse Current, any Segment o‘r b.P, Cim o - L '_ 7100 l ;:A Vg =5V
Luminous Intensity Matching Ratio v-m ] - _ CoFe 2 ‘ - o IF =‘20 mA

Note: The BIN brightness classitication see page 6-160, category A except LTD-6700P categorize A-2
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES

(25°C Ambient Temperature Unless Otherwise Noted)

50 120 3
< z
€ 4w 100 /\ @ 25
1 2
= E A\ £ ,
= I E]
g 5 g
g a 60 g 18
3 m g [ 1\ | 3 — |
3 g w : !
3 s £ i
e " 2 2 & os
0 ] o )
1.2 16 20 24 28 480 560 640 720 800 o 5 1w 15 20 2 30
Forward Voltage (Vg) — Volits Wavelength { A ) — nm. Forward Current (I} — mA
Fig. 1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE, LUMINQUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT].
000
= l [ '35
2% 500
« <
€ 20 €
1 1 200
£ 16 2
e ™~ = 100 =
5 H \\ € 80 ~
o 12 J o ~N
o ! N 5 s g
a ! P ™ (5} ~
» 8 . 3 ~ = \ X
- ™ 5 N
Z g & 2 N
0 L i 10 I
° 20 40 60 80 90 [ ] 5 10 20 5o 100
Ambient Temperature (Ta} — °C Duty Cycle %
6-129 Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.%

Vs AMBIENT TEMPERATURE. {REFRESH RATE ~ F = 1 KHz}
604 .
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LTS-6400G/LTD-6400G/LTC-561G/LTC-571G SERIES

r ol

PARAMETER symeoL | wmiN. | TYP. j@hAx.__ uniT | TS
Average Lurainous Intensity v 800 | 2400 . ucd 1F.=10 mAT_-{
Peak Emission Wavelerigth * AP 565 am | 1E =20 mA -
Spectral Line Half-Width o 30 om (F =féc A
Forward Voltage, any Segment or D-P,A_‘ VE i 2.1 28 f v 7 VIF =20mA
Reverse Current, any Segment or D.P. 7 IR 10Q A | VR =5 V..
Luminous Intensity Matching Ratio fv-m 2:17 IF =20 mA

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

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES

(25°C Ambient Temperature Unless Otherwise Noted)

50

Forward Current {ig) — mA

12 16 20 24

28

Forward Voitage (Vg} — Volts

Fig. 1 FORWARD CURRENT Vs. FORWARD VOLTAGE.

24 a :
l\

< PN

20
1 ; \\
e 1. N
o
g
3 \
o .
S 8 —i— N\
H P w
24—t

N

0 2 40 0 80 9%

Ambient Temperature (Ta) — °C
Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.%
(REFRESH RATE — F = 1 KHz2)

Vs AMBIENT TEMPERATURE.

120

100

80

Relative Qutput — %

480

560 640

720

Wavelength { A )} — nm.

1000

Fig. 2 SPECTRAL RESPONSE.

800

500

200

100

50

Peak Current {ip) — mA

20

Duty Cycle %

Relative Luminous Intensity

Retative Intensity

25 l
v/
: //
15 /
1
|
0.6 I
/ I
! !
0
] 5 10 15 20 25 30

Forward Current {lz} — mA
Fig. 3 RELATIVE LUMINOUS INTENSITY Vs.
FORWARD CURRENT (PER SEGMENT).

AN

Duty Cycle %

Fig 6 LUMINOUS INTENSITY Vs. DUTY CYCLE® 6-130

(AVERAGE | = 10mA PER SEG.}
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTS-6800Y/LTD-6800Y/LTC-561Y/LTC-571Y

: JEST

PARAMETER : - SYMBOL MIN TYP. CQNDITIQN,A;

g0 fIEmtoma

Averaggr Luminous intehsity,‘ “ SRR A i 800 24_(30 

Peak Emission Wavelenigth - _ -~ . [~ AP Lo b egs b T A e LiE =20 mA -

Spectral Line Halfwidth < | ax [ b e oLl e P20 mA

Forward Voltage, any Segment or D,P. Cve T = R P R Y B8 = V _fF’%Zﬁa_mAﬁ-”’

ReverseCurfenf,anySegmentofD.Fi : ' L1 TR R - Fo100 yA V"-"VR=5\/,:
Luminous Intensity Matching Ratioc = | fv-m- SN 200 F 7 bIE=20mA

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

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES

(25° C Ambient Temperature Unless Otherwise Noted)

§0 120 3
< z
ilE 10 100 g 25 4
= R g E 2 /
= 30 ! 3 /
§ 5 2 /
2 a 60 E V5
= =1 =1
O 2 [e] \ ]
g 3w N
: ; I 5
£ j g = \ & os 7
0 [ [} J
12 16 20 24 28 4830 560 640 720 800 0 [ 10 15 20 25 30
Forward 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 {PFR SEGMENT}.
1000
28 o 2
2 500
<
E 20 = E \
1 N | 200 AN
e 16 N a N z
g N = 100 P g 15
3 s ® £
8 s N 3 % ~N 2 \
: x NG ®
8 3 N 3
s £ 2 < N
N
0 10 1 .
[\ 20 L) €0 80 90 o 2 5 10 20 50 100 10 2 40 [+
Ambient Temperature {Ta) — °C Duty Cycle % Duty Cycle %
6-131 Fig-4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.% Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE%
606 Vs AMBIENT TEMPERATURE. {REFRESH RATE - F = 1 KHz} (AVERAGE I; = 10mA PER SEG.)
s - L oL SIS,

PSS Syt AT . U8 D LY}
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C

LTS-6600E/LTD-6600E/LTC-561E/LTC-671E SERIES

‘ s R SR D VV"'TEST N
P : 1. . YP. . - S
ARAMETER 4 SYMBOI_. ' MIN ‘,TY,P MA& UNIT CONDITION.
Average Luminous Intensify S o800 : ’2400 b wed | IE=10mA 4
Peak Emission Wavelength = - R 630 | nm: [E=20mA -
Spectral Line Half Width SR 45 com [ IRE20mA "
. Forward Voltage, any Segment or D.P, : Ve - : 2 2.8 Y IF=200mA" ]
Reverse Current, any Segment or-D.P, » “AR- 7100 A VR =5V
Luminous [ntensity Matching Flatio [vm .. L 201 IF =20 mA
Note: The BIN brightness classification see page 6-160, category A
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
(25°C Ambient Temperature Unless Otherwise Noted)
50 —_— 120 - 3 —
< z /
£ 100 —1 @ 25 74
, . N\ : /
= S g0 £ 2
g o ! \ /
£ 2 a0 £ 18 /
=1 =1 3
O 2 [s] \ a
g 3 o 3
£ 5 | \ 5
g & » / & os /
° 0 0 L
1.2 16 20 24 28 480 60 640 720 800 o 13 10 15 20 25 30
Forward Voltage {V¢} — Volts Wavelength { A ) — nm. Forward Current {lz} — mA
Fig.1 FORWARD CURRENT Vs. FORWARD VOLTAGE. Fig. 2 SPECTRAL RESPONSE. Fig. 3 RELATIVE, LUMINOUS INTENSIFY Vs.
FORWARD CURRENT (PER SEGMENT).
28 I ‘ggg 2
22 N 500
<
E 20 \\ ‘IE \\
I 200 ™ N
g 15 \\ a \\ Z
g T o S 15
3 . g S g
g, (| 3= N
5 3 N 3§
= 4 + & 20 « ~N i
° 10 3 N
1] 20 40 &0 80 %0 [} 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.%

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

Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE% 6-132
(AVERAGE | = 10mA PER SEG.}
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C
LTS-6900HR/LTD-6900HR/LTC-561HR/LTC-571THR SERIES

S . ' L _TEST
PARAMETER SYMBOL MIN, TYP, MAX, g :
, ' | TYP L MAX. S UNIT ) conpiTioN -
Average Luminous Intensity - e 800 2400 |- L : f e opeds o IR = 1O'n'1A,
Peak Emission Wavelength o S f b ess bk nm fIF=20mA-
Spectral Line Half-Width . IR NS ' 450 “am L IF=20mA
Forward Voltage, any Segment or D.P. VR s | S 21 |7 z8 v Fie =20 mA
ReverseCurrent, any Segmentor D | . . 'ﬁ-, - l T 100.° | wA  [VR=8V
Luminous Intensity Matching Ratio fv-m B ) . 2.;1 . =20 mA -
Note: The BIN brightness classification see page 6-160, category A except LTD-6910HR categorize
A-1 and LTD-6950H/LTD-6940HR categorize A-2
TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES
(25°C Ambient Temperature Unless Otherwise Noted)
50 —-1T— — 1 120 r 3 - --
< i / z /
E 4 b 100 —— 1 5 25 74
] H e
: 2 4 p \ £, /
= | a /
g 3 2 /
< a e € 18
3 3 a
O 2 o \ Jha
3 2 40 g
: £ \ i
i & 2 3 os /
[ o / 1]
12 18 20 24 28 480 660 640 720 800 [} B 10 15 20 25 30
Forward Voltage {Ve) — 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 1000 2
| | m | n
2 ™N l 500 | : i
Sl it I\ - g N !
AREEEEAN =TT TN |z A i
& : N T 100 2 s
3 1 i g @ N E
8 gt % \\ ‘3 50 Ag \ 1
% ! % N E AN i
Z . 3 ( a 20 «© "~ L‘
ol i " Pl . N
e 20 40 60 80 90 o 2 s 10 20 50 100 10 20 40 oC
Ambient Temperature (Tal — °C Duty Cycle % Duty Cycle %

6-133  Fig.4 MAX. ALLOWABLE DC CURRENT PER SEG. Fig.5 MAX. PEAK CURRENT Vs. DUTY CYCLE.% Fig.6 LUMINOUS INTENSITY Vs. DUTY CYCLE®%
608 Vs AMBIENT TEMPERATURE. (REFRESH RATE - F = 1 KHz} {AVERAGE Iy = 10mA PER SEG.)
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