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8530

0.56 INCH 7-SEGMENT -

SPECIALIST

FEATURES

©0.56 INCH (14.22mm) DIGIT HEIGHT.

o WIDE SUPPLY VOLTAGE OPERATION.

e SERIAL DATA INPUT,

¢ CONSTANT CURRENT DRIVERS,

¢ CONTINUOUS BRIGHTNESS CONTROL.

¢SOLID STATE RELIABILITY-LONG OPERATION
LIFE.

e WIDE VIEWING ANGLE,

¢ CHOICE OF SIX BRIGHT COLORS-RED/BRIGHT
RED / GREEN / YELLOW / ORANGE / HIGH
EFFICIENCY RED.

DESCRIPTION

The LTM-8522/8529/8530 series are 0.56 inch
{14.22mm) height numeric display modules, and a built-
in M5450 MOS integrated circuits. The integrated
circuit contains series data input, 35 bit shift register,
34 LED driver output and brightness control,

The red devices utilized LED chips which are made
from GaAsP on a GaAs substrate. The bright red and
green devices utilized LED chips which are made from
GaP on a transparent GaP substrate. The orange and
high efficiency red devices utilized LED chips which
are made from GaAsP on a transparent GaP substarate.
The MOS integrated circuits produced with N-channel
silicon gate technology.

Red and bright red displays have black face and red
segment color. 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,

24E D - 5835547 EIDEIDH?H El - Tl-N-37

NUMERIC DISPLAY WITH MOS L. DRIVER ‘  :

DEVICES
7 PART NO. LTM-~ PACKAGE
rep | BRYSHT | qreen | veLLOW [oRANGE A - DESCRIPTION CSION -
8522R | 8522P .| 8522G | 8622Y | 86228 | 8522HR | 3 Digit, Rt. Hand Decimal A
8529R | 8620P | 85206 | 8520v | 8520E | 8620MR | 1%Digit, At Hand Decimal | &
8530R | 8530P | 8530G | 8530Y | 8530E | 8530HR | 2 Digit, Rt. Hand Decimal c
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PACKAGE DIMENSIONS
A. LTM-8622
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PIN CONNECTION

H CONNECTION
PIN NO, ! .
LTM-8522 LTM.8529 L.TM-8530
1 i Vss Vss Vss
2 l VLED VLED VLED
3 : VLED ‘NO PIN- NO PIN
4 Bit 26 Output NO PIN NO PIN
5 H Bit 26 Output NQ PIN NO PIN- |
6 Bit 27 Output Bit 16 Output Bit 17 Output
7 Bit 28 Output. Bit 16 Output Bit 18 Output
8 Bit 29 Output Bit 17 Output Bit 19 Output
9 Bit 30 Output Bit 18 Output Bit 20 Qutput
10 Bit 31 Oufput Bit 19 Output Bit 21 Quiput
11 Bit 32 Output. Bit 20 Output Bit 22 Qutput .
12 Bit 33 Output Bit 21 Output Bit 23 Output
13 Bit 34 Output Bit 22 Output Bit 24 Qutput
14 Data Enable Data Enable Data Enable
15 Data Input. Data Input Data input
16 Clock Input " Clock tnput Clock Input -
17 vDOo VDD . vDbD ‘
18 BRT. Control BRT. Control. BRT. Control
ABSOLUTE MAXIMUM RATING AT Ta =25°C
PARAMETER SYMBOL MIN. MAX. UNITS
Supply Voltage *1 Voo -0.3 15 v
Input Voltage Vi =0.3 15 - Vv
Of State Output Voltage Vo (off} .18 v
LED Supply Voltage \ALED 2.8 .35 \'4
Power Dissipation of IC *2 PD (IC) 350 - mw
Supply Current [{2]s 7 mA
Operating Temperature Range Top - . —20 +60 oG
Storage Temnperature Range Tstg- _ —20 460 6(:
Solder Temperature 1/16 inch Below S&ting Plane for 3 Secands at 260°€C

NOTES: 1. All voltages are with respect to Vss (GND)
2. Power dissipation of IC is given by Po = (Viep -VF) @ [iF) @ {No. of Segment + (7mA) Vo )
*VF is LED forward voltage.

4.21
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RECOMMENDED OPERATING CONDITION AT TA —25°C

PARAMETER  sYmBOL

MIN.

. MAX.

UNIT

‘TEST CONDITION

Supply Voltage VDD»’

: = 475 -

TYP,

18z b

AV

Input Voltage
Logical *'Q"* Level -
Logical **1* Level

SV
Logical **1** Level S

Voo -
4. Voo

.~ %10pA Input Blas - - |
475V < Vpo <525V |
CVDD > 6,26V

| Brightness Input Currant - - ,’ﬁ:f .

“1 0785,

mA L[

Brightness Input Voltage -

Off State Voltage

. Vo (off)

toaaz |

' tnbu_t Currént = 760uA -

Output Sink Current’
Segment Off
Segment On -

i lnput Clock Frequency - - FcLock .

o

08

E mA

pA (8 —;—OuA o
A

: F Ie'=200 gA
MHZ’ =

I8 = 100 A

Iu~

Output Matchmg ’

tzd ;.

",%'

ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta =25°C

LTM 8522R/ 8529R/ 853OR

PAHAMETER

-~ |svmsoL

MIN.

TYP.

MAX,

S eacer
quT . CONDITION "

Average Luminous fntensity .~ <~

SN

- 200

| 650 - |

ped | ode=04AmAC

Peak Emission Wavelength L

655:

nm: | I18=04 mA -

i Spectra‘ Line Half- Wndth

5 Ak R

. *24

Liuse la=04 A

Luminous lntensnty Matchlnq Hatm o

I8=0.4 mA:

LTM- 8522P/8529P/8530P

Note: The BIN brightness classification see page 4-28 category A

PARAMETER

* [symsot.

MIN.

TYP:

MAX...

N
UNIT e onDITION

Average Luminous. lntensnty

B

gon fr

- uud : IB:,-*-QAmA;:

Peak Emlssmn Wavelength

B Rp

L nm |l 0.4 mAY

Spectral Line Half- Width-‘-'—'

e

e

- lE=04mA]

 Luminous Intensity Matchmg Ratm PR M

Iv-n'v" SRR

o= 0.4 mA

Note: The BIN brightness classification see page 4-28, category A
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LTM-8522G/8529G/8530G

PARAMETER SYMBOL | MIN. | TYP..{ MAX. | UNIT | coggﬁrﬁou,;
Average Luminous Intensity v .' ] 800 2400 |- ) "} med i - 0.4 m;’
Peak Emission Wavelength - m - 565 b nm "_1 e =04 mA
Spectral Line Half-Width s a0 Cim |1 =--oL4~_mA__i
Luminous Intensity Matching Haﬁq _ . fvem BRI ; [é =0.4 mA
Note: The BIN brightness classification see page 4-28,7 category A ‘
LTM-8522Y/8529Y/8530Y
PARAMETER symso | min, | Tve. | max. | unre | TEST
- b ) I ~. - [ CONDITION
Average Luminous Intensity W 700 1 240()' - ped e ;0;4 mA’
Peak Emission Wavelength “Ape ‘585 am . 7‘-::IB =04 rflA;
Spectral Line HalfWidth ;o < - nm - lg=04mA
Luminous Intensity Matchi;wg Ratio °' . em |- 2.1 I IB=10.47mA-:
Note:r The BIN brightness classification see pagé ;1-28,7category A
LTM-8522E/8529E/8530E
PARAMETER ~ [svmeod | min. | rve. | max. {unir | TEST"
— . Fo (AR ‘CONDITION
Average Luminous |niensity Cie - | 800 24(5&,\ ued : : : "3,: 0.4 mA
Peak Emission Wavelength’ : ) };pi" 3 7 - 630 Cp | |B=04mA(
Spectral Line Half-Width' _A)';’ - - 4d 1 ‘ 'nm_' A [Ea='0;4 mA
Luminous Intensity Matching Ratia | lv-m 7 b i i‘lét'=0.4 mA‘
Note: The BIN brightness classification see page 4-28, categrcrn'y A |
LTM-85622HR/8529HR/8530HR
PARAMETER [ svmeor | . | ve:: |max, [unie |- TEST
: el it | g CONDITION.
Average Luminouslr{tensitf ‘ e ' 5 800 ;2400' : uc,dr la=04mA
Peak Emission Wavelengtﬁ— » M} 7_ T 635 | o Ia=Q4mA‘
Spectral Line Half;Width 7 A;G ;;'V > : 1q “’*‘j i lB:OA’mA'
Luminous Intensity Matching Ratia ) o I\[-m B 21 ‘ B : lx =04mA
?39253 Note: The BIN brightness classificatit;n see bage 4-28, catego;y A V T -
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FUNCTION DESCRIPTION

Series data transfer from the data source to the display
driver is accomplished with 2 signals serial data and
clock. Using a format of a leading *“1'' following by
the 35 data bits allows data transfer without an addi-
tional load signal. The 35 data bits are latched after
the 36th bit is complet, thus providing nonmultiplexed,
direct drive to the display. Outputs change only if the
serial data bits differ from the previous time,

Brightness of display is determined by control the
output current of LED display. A InF capacitor
shouled be connected to brightness control, Pin 18 to
prevent possible oscillations, The output current is
typically 25 times greater than the current into Pin 18
which is set by an external variable resistor. There is
an internal limiting resistor of 4000 nominal value,
Figure 2 shows the input data format. A start bit of
logical “1'* preceed the 35 bits of data. At the 36th
clock, a LOAD signal is generated synchronously with

vDD

BRIGHTNESS

the high state of the clock, which loads the 35 bits
of the shift registers into the latches. At the low state
of the clock a RESET signal is generaled which clears
all the shift registers for the next set of data. The shift
registers are static master-slave configuration. There
is no clear for master portion of the first register, thus
allowing contionous operation.

There must be a complete set of 36 clocks or the shift
registers won‘t clear, When power is first applied to the
chip an internal power ON reset signal is generated
which reset all registers and all latches, The START
bit and first clock return the chip on its normal
operation. Bit 1 is the first following the start bit and
it will appear on the segment A of the digit 1. A logical
1’ at the input will turn on the appropriate LED,
Figure 3 shows the timing relationship between data,
clock, and DATA ENABLE, A max. clock frequency
of 0.6 MHz is assumed.

TO

EXTERNAL

LED VLED

A\

CONTROL
]100Kﬂ

LED
DISPLAY

35 OUTPUT BUFFERS

=1nF
»

I Ban &

~LH

DATA ENABLE ——p—f

CLOCK >

35 LATCHES LOAD
35 BIT SHIFT REGISTERS
1 RESET

|
SERIAL DATA —»——D———] I
N
1%

VsS

FIGURE 1. Internal Block Diagram
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WAN LITON ELECT

CLOCK

DATA

DATA ENABLE
id—

RONIC

|
START! BIT 1|

A,

eHE D

X

300ns MIN

FIGURE 2. Input Data Format

100ns MIN

36

IBIT35'BIT36:

/77

LOAD

[T

(INTERNAL)

RESET

I

| (INTERNAL)

4-25
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FIGURE 3. Timing Relationship.
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TATWAN

LITON ELECTRONIC 24E D WM 8835547 0000481 & M
TABLE | SERIAL DAT INPUT SEQUENCE
T LTM.8522 7 LTM-8529 LTM-8530
DIGIT SEGMENT | DIGIT SEGMENT DIGIT SEGMENT
1 1 A 1 B 1 A
2 1 B 1 c 1 B
3 1 c 1 G 1 o
4 1 D 1 “H 1 D
5 1 E 1 J 1 E
8 1 F T D.P. 1 F
7 1 G 2 A 1 G i
. 8 1 D.P. 2 B 1 D.P, = ke
9 2 A 2 c. 2 A S=
10 2 B 2 D 2 B g %
1 2 c 2 £ 2 c ==
12 2 D 2 F 2 D S=
13 2 E 2 G 2 E % ?é':
14 2 F 2 D.P. 2 F =
15 2 G PIN 6 2 G =
16 2 D.P. PIN 7 2 D.P.
17 3 A PING . PIN 6
18 3 B PIN 9 PIN 7
19 3 c PIN 10 PIN 8
20 3 D PIN 11 PIN9
21 3 E PIN 12 PIN 10
2 3 E PIN13 - PIN 11
23 3 G NO CONNECTION PIN 12
24 3 D.P, NO CONNECTION PIN 13
25 PIN 4 NO CONNECTION NO CONNECTION
26 PIN 6 NO CONNECTION NO CONNECTION
27 PING | NO CONNECTION. | NO CONNECTION
" 28 PIN 7 NO CONNECTION NO CONNECTION -
29 PIN 8 NO CONNECTION NO CONNECTION
30 PING. NO CONNECTION NO CONNECTION _ -
3 PIN 10 ~ NO CONNECTION NO CONNECTION -
32 PIN 11 NO CONNECTION NO CONNECTION
33 CPIN12 NO CONNECTION NO CONNECTION .
4 PIN13 NO.CONNECTION NO CONNECTION |
399
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. TYPICAL APPLICATION

A. 1% DIGIT DISPLAY B. 2 DIGIT DISPLAY
VDD VLED VDD VLED
momess [ Tome | |, momes[ Tow | |,
18 18

il =20 2

DATAENABLE _, 14f ) DATA ENABLE _y, 14
SERIAL DATA _, 15| G ” 0 ﬂ SERIAL DATA _y, 15 0 0
cLock —p18 o NC33avo CLOCK 16|30 Nc—alo
1 1
Ivss 77b/ss
C. 2% DIGIT DISPLAY D. 3 DIGIT DISPLAY
VDD VLEO VDD VLED
BRIGHTNESS BRIGHTNESS
CONTROL 100K 17 4 CONTROL 17 23

CamD) DATA ENABLE

Z1 1 ZEe0

4
DATAENABLE 14| SERIAL DATA 2 0 , ﬂ 0 ﬂ 0 ”
SERIAL DATA _, 15 'fﬂ 0 ﬂ U GLOCK 5lNemUo Uve Umbo
cLock —p 18} o \V=lojNe=vo /J;/ss
1
BIT 16-BIT 22

E. 3% DIGIT DISPLAY F. 4 DIGIT DISPLAY

VLED VDD vDoD VLED

LTS-6x76 ] LTS-6x60

1 18 CONTROL .8 .
=) =3 —TN L] = =3 (=]
L0000 20 20 =020 020 (204 (20
Con D, <o

01:1”0 0=”° U=”°

w

< (o) (o) /;; <
= 14 7 DATA ENABLE DATA ENABLE 14
o 115 g SERIAL DATA SERIAL DATA 5
of{V= =0 Ual/ol16_ o “crock cLock SN

1 1
VSS - VSS
BIT 25-BIT 29 BIT 25-BIT 32
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NOTES: 1.

Clean only in water, isopropanol, ethanol, freon TF (or equivalent),
2, Luminous intensity is measured with a light sensor and filter combination that approximates the CIE

{Commiission Internationale De L'Eclairage) eye-response curve,

3, The average luminous intensity is obtained by summing the luminous intensity of each segment and dividing
The displays are categorized for luminous intensity with the intensity
category designated by a letter located on the side of the package. The BIN brightness classification is as

by the total number of segments.

follows:

CATEGORY A:

BINCODE | A | B c o | € - | et u | o | k] L
RANGE (ucd) | 68~ | 104~ | 168~ | 272~ | 432~ | 696~ | 1112~ | 1888~ | 3016~ |.4820~ | 7712~
KRG 166 | 252 | 408 | 648 } 1044 | 1668 | 2832 | 4524 | 7236 | 11568 | 16726
CATEGORY B:
BIN CODE 8 C B & B G H
40~ - G4~ - 1008~ - |- 1608~ . | 256.8~" 4008~ | .640.8~:
BANGF; {ucd} . 048 150. L 240 © 384 . . 600 960 .- 1560 -
BINCODE | 4 K- b M N P a:
- L 10408~ 1680.8~ 27208~ . 4320,8~ . | 6880.8~. | 10960.8~ | 17456~
RANGE fucd) | "5599 4080 6480 - 10320, |- 16440 26184 41700
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