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Siemens...innovators in opto technology

Company Overview

Siemens Components, Inc.,
Optoelectronics Division is
headquartered in Cupertino,
California—in the heart of Silicon
Valley. A world leader in Light
Emitting Diode (LED) technology,
sophisticated CMOS IC design,
optics, and packaging, our product
line includes:

m Programmable Display™ devices
® [ntelligent Display® devices
= Numeric Displays
= Bar Graphs
= | ED Lamps, Light Bars
= Optocouplers
® |nfrared Emitting Diodes
& Photodetectors
m Custom Products

Our materials technology includes;
visible and IR LEDs (GaAsP, GaP
or combinations of these GaAlAs,
Silicon Carbide) and photo-
detectors. Assembly of final
products is done offshore in
Malaysia. These manufacturing
facilities are show cases of
automation and efficiency, featuring
the latest automated assembly and
test equipment, resulting in high
yields and high quality products.

History

Siemens Optoelectronics Division
was founded in 1969 as Litronix to
manufacture LED lamps, numeric
displays, and optocouplers for the
OEM market, as well as calculators
and watches for the consumer
market. In 1977 Siemens acquired
Litronix and refocused priorities
toward the basic business of
producing and marketing LED
materials and components.

As a division of Siemens
Components, Inc., the Opto-
electronics Division is part of the
Siemens U.S.A. organization which
has sales of $1.9 billion and over
18,000 employees. Siemens U.S.A.
includes Siemens Capital Corp.,
Information Systems, Communi-
cation Systems, Medical Systems,
Siemens Energy & Automation,
and Corporate Research &
Development. There are also a
number of Siemens-owned
companies that operate under their
own names. Additionally, Siemens
US.A. is a member of the world-
wide Siemens organization which
has sales of $24 billion, 348,000
employees, and 190 production
facilities in 35 countries.

Technology Strengths

Our strengths lie in the following
areas:

m Continual process development/
improvement in LED material

= |n-house design of complex
CMOS integrated circuits using
the latest CAD/CAM and CAE
equipment

m Sophisticated optics and
packaging capabilities

m State-of-the-art system know-
how for complex IC/LED hybrids

m | eading supplier of custom
products

m A history of innovation: Siemens
invented Intelligent Display
devices in 1977 and Program-
mable Display devices in 1984,
Both these lines of products
feature built-in CMOS IC control
circuits for easy interface with
microprocessors. Because of the
success of our Intelligent Display
devices, they have been second-
sourced by our competitors.
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Quality and Reliability

Every aspect of day-to-day
production is closely monitored
and verified to ensure that all
materials, processes, manufac-
turing, and testing meet precise
engineering standards. Rigorous
quality control checks are built into
each stage of production. The
finished product undergoes
thorough electrical, optical,
dimensional, and visual inspections
resulting in products of superior
quality. Our overall product quality
is 100 PPM. Our worldwide quality
system including, PPM and SQC
programs, and our flexible
manufacturing capabilities, allows
us to produce the highest quality
products with on time deliveries at
competitive prices.

Product Applications

Siemens optoelectronic products
are used in a broad range of
electronic/commercial/industrial
market segments, such as: test
instrumentation, medical
equipment, computers and
computer peripherals, tele-
communications, process/industrial
controls, terminals and power
supplies.

Conclusion

Siemens is strategically positioned
to concentrate efforts on innovative
products and systems offering
value-added and cost-effective
features to our customers. All our
resources and capabilities in the
production of LED materials (visible
and infrared), R&D engineering, IC
design, optics/packaging,
automated assembly, strong focus
on reliability, etc., keep Siemens at
the leading edge of opto
technology.
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ALPHANUMERIC INDEX

PART
NUMBER DESCRIPTION
4N25 Optocoupler, 6 Pin Sngl, 20% CTR, 7500V . ..
4N26 Optocoupler, 6 Pin Sngl, 20% CTR, 7500V . ..
4N27 Optocoupler, 6 Pin Sngl, 10% CTR, 7500V . ..
4N28 Optocoupler, 6 Pin Sngl, 10% CTR, 7500V . ..
4N32 Optocoupler, 6 Pin Sngl, 500% CTR, 7500V . .
4N33 Optocoupler, 6 Pin Sngl, 500% CTR, 7500V . .
4N35 Optocoupler, 6 Pin Sngl, 100% CTR, 7500V . .
4N36 Optocoupler, 6 Pin Sngl, 100% CTR, 7500V . .
4N37 Optocoupler, 6 Pin Sngl, 100% CTR, 7500V . .
6N138 Optocoupler, 8 Pin Sngl, 300% CTR,

6000V, Low Input Current. .. ............
6N139 Optocoupler, 8 Pin Sngl, 400% CTR,

6000V, Low Input Current. . ........... ..
2004-9002 Clip & Collar, T134, Black .. .............
2004-9003 Clip & Collar, T1%4,Clear ... ............
2004-9015 Clip & Collar T1,Clear .................
2004-9016 Clip&Collar T1,Black ............. .. ..
2004-9019 Mount, Right Angle, T1%, Black. . . . .. ..
2004-9020 Reflector, T134, Polished . ... .......... ..
BP103-2  Photoxtr, TO-18, Plastic, 55 Deg, 250uA . . . .
BP103-3  Photoxtr, TO-18, Plastic, 55 Deg, 400pA . . . .
BP103-4 Photoxtr, TO-18, Plastic, 55 Deg, 630¢A . . . .
BP103B-2 Photoxtr, T134, Plastic, 25 Deg, 2.5mA . . . ..
BP103B-3 Photoxtr, T134, Plastic, 25 Deg, 40mA ... ..
BP103B-4 Photoxtr, T134, Plastic, 25 Deg, 6.3mA .. . ..
BP104 Photodiode, Plastic w/Filter, PIN, 60 Deg . . .
BP104BS  Photodiode, Plastic w/Filter, SMD
BPW21 Photodiode, TO-5, Hermetic, 60 Deg .. . ...
BPW32 Photodiode, Clear Plastic, 50 Deg . ... .. ..
BPW33 Photodiode, Clear Plastic, 60 Deg . ... . ...
BPW34 Photodiode, PIN, Clear Plastic, 60 Deg . . . .
BPW34B  Photodiode, Plastic, 60Deg . ............
BPW34F  Photodiode, PIN, Plastic, Filter . . . ..... ...
BPX38-2  Photoxtr, TO-18, 40 Deg, 63mA ....... ...
BPX38-3  Photoxtr, TO-18, 40 Deg, 1.0mA ... ... ...
BPX38-4  Photoxtr, TO-18, 40 Deg, 1.6mA . ... ... . ..
BPX43-2  Photoxtr, TO-18, 20 Deg, 25mA ... ..... ..
BPX43-3  Photoxtr, TO-18, 20 Deg, 40mA .. ... ... ..
BPX43-4  Photoxtr, TO-18, 20 Deg, 63mA ... .. ... ..
BPX48 Photodiode, Plastic, Differential, 60 Deg . . .
BPX60 Photodiode, TO-5,50Deg .. ............
BPX61 Photodiode, PIN, TO-5,50Deg ..........
BPX63 Photodiode, TO-18,75Deg .............
BPX65 Photodiode, PIN, TO-18, 30 Deg .........
BPX66 Photodiode, PIN, TO-18,30Deg .........
BPX79 Photovoltaic, 18" x 18”7, 135nA/LX . .. ... . ...
BPX80 Photoxtr, 10 Element Array, Plastic . . ... ...
BPX81-2  Photoxtr, Mini, 18 Deg, 1TOmA .. ...... ...
BPX81-3  Photoxtr, Mini, 18 Deg, 1.6mA ......... ..
BPX81-4 Photoxtr, Mini, 18 Deg, 25mA . ........ ..
BPX82 Photoxtr Plastic, 2 Element Array .. ... .. ..
BPX83 Photoxtr Plastic, 3 Element Array . .. ... ...
BPX84 Photoxtr Plastic, 4 Element Array .. ... .. ..
BPX85 Photoxtr Plastic, 5 Element Array ... .. .. ..
BPX86 Photoxtr Plastic, 6 Element Array ... ... ...
BPX87 Photoxtr Plastic, 7 Element Array .. ... .. ..
BPX88 Photoxtr Plastic, 8 Element Array . .. ... ...
BPX89 Photoxtr Plastic, 9 Element Array ... ... ...

PAGE

6-8
6-8
6-8
6-8

6-10
6-10
6-11
6-11
6-11

PART
NUMBER

BPX90
BPX90K
BPX91B
BPX92

BPY11P-4
BPY11P-5

BPY62-2
BPY62-3
BPY62-4

BPYG3P
BPY64P

CNY17-1
CNY17-2
CNY17-3
CNY17-4

CNY17F-1
CNY17F-2
CNY17F-3

DL330M
DL.340M
DL430M
DL440M

DL1414T
DL1416B
DL1416T
DL1814

DL2416T
DL3416

DL7650-0
DL7651-0
DL7653-0
DL7656-O

DL7660-Y
DL7661-Y
DL7663-Y
DL7666-Y

DL7670-G
DL7671-G
DL7673-G
DL7676-G

DL7750-R
DL7751-R
DL7756-R
DL7760-R

DLG4137

DLG5735
DLG5736

DLG7137
DLO4135

DLO7135

DLR5735

DLR5736

DESCRIPTION

Photodiode, Plastic, 60Deg . ..............
Photodiode, Plastic, 60 Deg . .. .......... ..
Photodiode, Plastic, 60Deg ... ............
Photodiode, Plastic, 60 Deg ... ............

Photovoltaic, .08" x .15", 47nA/LX
Photovoltaic, .08”x 15", 586nA/LX . ... ... ..

Photoxtr, TO-18, 8 Deg, 20mA .. ... ........
Photoxtr, TO-18, 8 Deg, 3.2mA . ... .........
Photoxtr, TO-18, 8 Deg, 5.0mA . ... ... .. ... ..

Photovoltaic, 850nA/LX ... .. ... . ... .. ...
Photovoltaic, 250nA/LX . .................

Optocoupler, 6 Pin Sngl, 40% CTR, 4400V . ..
Optocoupler, 6 Pin Sngl, 63% CTR, 4400V . ..
Optocoupler, 6 Pin Sngl, 100% CTR, 4400V ..
Optocoupler, 6 Pin Sngl, 160% CTR, 4400V ..

Optocoupler, 6 Pin Sngl, 40% CTR, 5300V . ..
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V . ..
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V . .

Display, .11”, Red CC MPX, 3 Digit. . . ... ....
Display, .11”, Red CC MPX, 4 Digit. . ........
Display, .15", Red CC MPX, 3 Digit
Display, .15", Red CC MPX, 2 Digit

Int. Display, 4 Char, 112", Red .. ...........
Int. Display, 4 Char, 160", Red . . .. ... ......
Int. Display, 4 Char, 160", Red .. .. .. .......
Int. Display, 8 Char, 112", Red .. ... ........

Int. Display, 4 Char, .160”, Red, 300nS ......
Int. Display, 4 Char, .225", Red, 500nS

Display, .43”, HER, CA,DP Left . ...........
Display, .43", HER, CA, DPRight...........
Display, .43”, HER, CC, DP Right. . .. ... .. ..
Display, .43", HER, Univ. +1 Overflow . ... ...

Display, .43", Yellow, CA, DP Left ...........
Display, .43", Yellow, CA, DP Right . ... .. .. ..
Display, .43", Yeliow, CC, DP Right . .. ... .. ..
Display, .43", Yellow, Univ. +1 Overflow . . .. ..

Display, .43", Green, CA,DP Left .. .........
Display, .43", Green, CA, DP Right
Display, .43", Green, CC, DP Right
Display, .43", Green, Univ. +1 Overflow. ... ..

Display, .43", Red, CA, DP Left
Display, .43, Red, CA, DPRight . ..........
Display, .43", Red, Univ. +1 Overflow . ......
Display, .43", Red, CC, DP Right .. .........

Int. Display, Sngl, .43", Grn, 5x7 Dot Matrix . .

Display, 69", Green, 5x7 Dot Matrix . ... . ...
Display, 69", Green, 5x7 Dot Matrix . ... ....

Int. Display, Sngl, .68", Grn, 5x7 Dot Matrix . .
Int. Display, Sngl, .43", HER,
5x7DotMatrix. ... ... o
Int. Display, Sngl, .68”, HER,
S5x7DotMatrix. ... ..o

Display, .69, Red 5x7 Dot Matrix
Com.RowCath ........................
Display, .69", Red 5x7 Dot Matrix
Com.RowAnode. ......................



ALPHANUMERIC INDEX (Con'’t)

PART

NUMBER DESCRIPTION PAGE
GBG1000 Bar Graph, Green, 10 Element. ... ......... 3-11
GBG4850 Bar Graph, Green, 10 Element. . ... . ... ... 3-13
GL56 Lamp. Axial, Green, 1.0mcd @ 10mA . ... ... 5-62
GLB-2500  Light Bar, Green, .15" x.35"” Emitting Area . .. 3-3
GLB-2550  Light Bar, Green, .15” x.75” Emitting Area . . . 3-4
GLB-2800 Light Bar, Green, .35" x.15” Emitting Areas . . 3-5
GLB-2820 Light Bar, Green, .35" x.15" Emitting Areas . . 3-6
GLB-2855 Light Bar, Green, .35" x.35" Emitting Area . . . 3-7
GLB-2885  Light Bar, Green, .35” x.75” Emitting Area . . . 3-8
H11AA1 Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ... 6-23
H11C4 Optocoupler, 6 Pin Sngl, Photo SCR, 7500V .. 6-25
H11C5 Optocoupler, 6 Pin Sngl, Photo SC, 7500V. ... 6-25
H11Cé Optocoupler, 6 Pin Sngl, Photo SCR, 7500V .. 6-25
HD1075G Display, .28”, Green, CA, DP Right ... ...... 4-9
HD10750C  Display, .28”, HER, CA, DP Right . ......... 4-9
HD1075R Display, .28", Red, CA, DP Right ... .. ... .. 49
HD1075Y Display, .28”, Yellow, CA, DP Right. ... ...... 4-9
HD1077G Display, .28”, Green, CC, DP Right ... ... ... 4-9
HD10770  -Display, .28", HER, CC, DP Right .......... 49
HD1077R Display, .28" Red, CC,DP Right . .......... 4-9
HD1077Y Display, .28", Yellow, CC, DP Right. ... ...... 4-9
HD1105G Display, .39”, Green, CA, DP Right ......... 4-12
HD11050  Display, .39”, HER, CA, DP Right. ... ....... 412
HD1105R Display, .39", Red, CA, DP Right .. ......... 4-12
HD1105Y Display, .39", Yellow, CA, DP Right . ... ...... 4-12
HD1107G Display, .39”, Green, CC, DP Right ... ...... 412
HD11070 Display, 39", HER, CC,DP Right.. .. ....... 4-12
HD1107R Display, .39”, Red, CC, DP Right ... ........ 412
HD1107Y Display, .39”, Yellow, CC, DP Right. . ........ 4-12
HD1131G Display, .53", Green, CA, DP Right ......... 4-15
HD11310  Display, .53”, HER, CA, DP Right . .. ... .. ... 415
HD1131R Display, .53”, Red, CA, DP Right ... ........ 415
HD1131Y Display, .53, Yellow, CA, DP Right. .. ....... 4-15
HD1132G Display, .53"”, Green, CA, +1 Overflow . .. .... 4-15
HD11320 Display, .53”, HER, CA, +1 Overflow . . ...... 4-15
HD1132R Display, .53"”, Red, CA, +1 Overflow .. ... ... 4-15
HD1132Y Display, .53", Yellow, CA, +1 Overflow .. ... .. 415
HD1133G Display, 53", Green, CC, DP Right ......... 4-15
HD11330  Display, .563”, HER, CC, DP Right... . ....... 4-15
HD1133R Display, .53", Red, CC, DP Right ........... 415
HD1133Y Display, .53", Yellow, CC, DP Right . . ... ..... 4-15
HD1134G Display, .53”, Green, CC, +1 Overflow. ... ... 4-15
HD11340 Display, .53”, HER, CC, +1 Overflow ... ... .. 4-15
HD1134R Display, 53" Red, CC, +1 Overflow ........ 415
HD1134Y Display, 53", Yellow, CC, +1 Overflow ... .... 4-15
IDA1414-16-1 Int. Display Asmbly, 16 Char. Buffer . .. ... ... 2-104
IDA1414-16-2 Int. Display Asmbly, 16 Char. w/o Buffer . . .. .. 2-104
IDA1416-32 Int. Display Asmbly, 32 Char . ............. 2-108
IDA2416-16 Int. Display Asmbly, 16 Char .. ..... ... ... 2-112
IDA2416-32 Int. Display Asmbly,32Char ....... ... ... 2-112
IDA3416-16 Int. Display Asmbly, 16 Char ... ....... ... 2-116
IDA3416-20 Int. Display Asmbly, 20 Char .. ......... ... 2-116
IDA3416-32 Int. Display Asmbly,32Char ... ... ... 2-1186
IDA7135-16 Int. Display Asmbly, 16 Char .. .......... .. 2-120
IDA7135-20 Int. Display Asmbly, 20Char .. ............ 2-120
IDA7137-16 Int. Display Asmbly, 16 Char .. ........ 2-120
IDA7137-20 Int. Display Asmbly, 20 Char .. ............ 2-120

PART
NUMBER

IL1
IL2

ILS
IL8

L9
IL10

IL11

IL30
IL31
IL55

IL74

IL101
1L201
1L.202

IL203

IL205
1L206
1L207
IL211
IL212

IL213

IL215
IL216
iL217
IL221
IL222

iL223

IL250
IL251

IL252

IL256

1L400
IL410
1L420

DESCRIPTION

Optocoupler, & Pin Sngl, 20% CTR, 7500V . . . .
Optocoupler, 6 Pin Sngi, 100% CTR,

7500V
Optocoupler, 6 Pin Sngl, 50% CTR, 7500V .

Optocoupler, Sngl, 20% CTR, 8KV
wioBaselead ................... ......
Optocoupler, Sngl, 20% CTR, 8KV
w/Base Lead
Optocoupler, Sngl, 50% CTR, 8KV
wioBaselead ............. ... ... ...
Optocoupler, Sngl, 50% CTR, 8KV
w/Base Lead

Optocoupler, 6 Pin Sngl, 100% CTR,
7500V
Optocoupler, 6 Pin Sngl, 200% CTR,
7500V ...
Optocoupler, 6 Pin Sngl, 100% CTR,
7500V
Optocoupler, 6 Pin Sngl, 12.5% CTR,
7500V

Optocoupler, 8 Pin Sngl, Hi-Spd 100nS . . .. ..
Optocoupler, 6 Pin Sngl, 75% CTR, 7500V . . .
Optocoupler, 6 Pin Sngl, 125% CTR,

7500V
Optocoupler, 6 Pin Sngl, 225% CTR,

7500V .

Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr,
40% CTR, 2500V .. ... ... ..o
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr,
63% CTR, 2500V . ... ... .. ..o
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr,
100% CTR, 2500V ... .. ... ..o
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr,
20% CTR, 2500V . ...
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr,
50% CTR, 2500V .. ... ...
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr,
100% CTR, 2500V . ... ... ... .. .. ...

Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr,
209% CTR, 2500V . ... ...
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr,
50% CTR, 2500V .. ... ...
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr,
100% CTR, 2500V .. oo
Optocoupler, 8 Pin Sngl, SMD (SO-8) Phdarl,
100% CTR, 2500V ... .o
Optocoupler, 8 Pin Sngl, SMD (SO-8) Phdarl,
200% CTR, 2500V . ... ... .o
Optocoupler, 8 Pin Sngl, SMD (SO-8) Phdarl,
500% CTR, 2500V . ... ... oo

Optocoupler, 6 Pin Sngl, 100% CTR,
7500V, AC

Optocoupler, 8 Pin Sngl, SMD, (SO-8) AC input,
20% CTR, 2500V .. ... . ... ... ...

Optocoupler, 6 Pin Sngl, Photo SCR, 7500V . .
Optocoupler, 6 Pin Sngl, Triac, 7500V
Optocoupler, & Pin Sngl, Triac, 7500V

PAGE

6-27

6-30

. 6-33

6-36
6-36
6-37

6-37

. 6-38

. 6-38

6-38

6-40
6-43

. 645
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PART
NUMBER

ILCT6
ILD1
ILD2

ILDS
ILD30

ILD31
ILD32
ILD55

ILD74

ILD610-1
ILD610-2
ILD610-3
ILD610-4

ILQ1
ILQ2
ILQ5
1LQ30
ILQ31
1LQ32
ILQ55

ILQ74

IRL60
IRL80A
IRL81A

IRL400-1
IRL400-2
IRL401-1
IRL401-2
IRL402-1
IRL402-2

IRL500

LD242-2
LD242-3

LD260
LD261-4
LD261-5

LD262
LD263
LD264
LD265
LD266
LD267
LD268
LD269

LD271
LD271H

DESCRIPTION PAGE
Optocoupler, 8 Pin Dual, 20% CTR, 7500V ... 6-61
Optocoupler, 8 Pin Dual, 20% CTR, 7500V ... 6-27
Optocoupler, 8 Pin Dual, 100% CTR,

7500V ..o 6-30
Optocoupler, 8 Pin Dual, 50% CTR, 7500V ... 6-33
Optocoupler, 8 Pin Dual, 100% CTR,

7500V .. 6-38
Optocoupler, 8 Pin Dual, 200% CTR,

7500V ... 6-38
Optocoupler, 8 Pin Dual, 500% CTR,

7500V o 6-64
Optocoupler, 16 Pin Dual, 100% CTR,

7500V ... 6-38
Optocoupler, 8 Pin Dual, 12.5% CTR,

7500V oo 6-40
Optocoupler, 8 Pin Dual, 40% CTR, 7500V ... 6-66
Optocoupler, 8 Pin Dual, 63% CTR, 7500V ... 6-66
Optocoupler, 8 Pin Dual, 100% CTR, 7500V .. 6-66
Optocoupler, 8 Pin Dual, 160% CTR, 7500V .. 6-66
Optocoupler, 16 Pin Quad, 20% CTR,

7500V .. 6-27
Optocoupler, 16 Pin Quad, 100% CTR,

TS00V ... 6-30
Optocoupler, 16 Pin Quad, 50% CTR,

7500V 6-33
Optocoupler, 16 Pin Quad, 100% CTR,

7500V . 6-38
Optocoupler, 16 Pin Quad, 200% CTR,

7500V .. 6-38
Optocoupler, 8 Pin Dual, 500% CTR,

7500V .. 6-64
Optocoupler, 16 Pin Quad, 100% CTR,

7500V e 6-38
Optocoupler, 16 Pin Quad, 12.5% CTR,

7500V .. 6-40
Emitter, IR, Axial, 4mW . ... ... ... ... .. .. 7-5
Emitter, IR, Side Facing, GaAs ............. 7-7
Emitter, IR, Side Facing, GaAlAs . .......... 7-9
Replaced By SFH400-2 . . ................ 7-23
Replaced By SFH400-3 . . ................ 7-23
Replaced By SFH401-2 .. ................ 7-25
Replaced By SFH402-3 ....... ... ......... 7-25
Replaced By SFH402-2 .. ................ 7-27
Replaced By SFH402-3 . ... . .......... L. T27
Emitter, IR, Plastic, Narrow Beam, 25 Deg ... 7-11
Emitter, IR, TO-18, 40 Deg, 40mWISR . . . . .. .. 7-13
Emitter, IR, TO-18, 40 Deg, 6.3mW/SR. .. ... .. 7-13
Emitter, IR, 10 Element Array . ............. 7-15
Emitter, IR, Mini, 30 Deg, 20mW . .......... 7-15
Emitter, IR, Mini, 30 Deg, 3.2mW ... ... .. .. 7-15
Emitter, IR, 2 Element Array . . ............. 7-15
Emitter, IR, 3Element Array .. ............. 7-15
Emitter, IR, 4 ElementArray . .............. 7-15
Emitter, IR, 5 ElementArray . .............. 7-15
Emitter, IR, 6 Element Array . . ............. 7-15
Emitter, IR, 7 ElementArray .. ............. 7-15
Emitter, IR, 8 ElementArray . .............. 7-15
Emitter, IR, 9 Element Array .. ............. 7-15
Emitter, IR, T134, 25 Deg, 10OmW/SR . . ... .. .. 7-17
Emitter, IR, T134, 25 Deg, 16mW/SR ... ... ... 717

vi

PART
NUMBER

LD271L
LD271LH
LD273
LD274

LD-1005
LD-1006
LD-1007

LD-1103
LD-1104
LD-1105
LD-1133
LD-1134
LD-1135

LDB5410

LDG-471
LDG-472
LDG-473
LDG-474

LDG-1151
LDG-1152
LDG-1153

LDG-1251
LDG-2330

LDG-3901
LDG-3902
LDG-3903

LDG-5071
LDG-5072

LDG-5171
LDG-5172

LDG-5591
LDG-5592

LDG-5901
LDG-5902
LDG-5903

LDH-1111
LDH-1112
LDH-1113

LDH-2310

LDH-3601
LDH-3602
LDH-3603

LDH-5021
LDH-5022
LDH-5023
LDH-5121
LDH-5122
LDH-5123

LDH-5191
LDH-5192
LDH-5193

LDH-5601
LDH-5602

DESCRIPTION PAGE
Emitter, IR, T134, 25 Deg, 10mW, 17 .. ... .. .. 717
Emitter, IR, T134, 25 Deg, 16mW/SR . .. ... ... 7-17
Emitter, IR, Oval T134, 25 Deg, 25mW/SR.. . . .. 7-19
Emitter, IR, Oval T134, 10 Deg, 30mWI/SR . . . .. 7-21
Lamp, Red/Grn, T1%4, 25mcd @ 10mA . . .. .. 57
Lamp, Red/Grn, T1%, 4.0mcd @ 10mA ... . .. 5-7
Lamp, Red/Grn, T1%, 63mcd @ 10mA ... . .. 57
Lamp, Red/Grn, Cylin, 1.0mcd @ 20mA . . . .. 59
Lamp, Red/Grn, Cylin, 1.6mcd @ 20mA . .. .. 59
Lamp, Red/Grn, Cylin, 2.5mcd @ 20mA . . . .. 59
Lamp, Red/Grn, Cylin, 1.0mcd @ 20mA . .. .. 5-11
Lamp, Red/Grn, Cylin, 1.6mcd @ 20mA . . . .. 5-11
Lamp, Red/Grn, Cylin, 2.6mcd @ 20mA . ... . 5-11
Lamp, Blue, T13%4, 25mcd @ 20mA .. ..... .. 5-13
Lamp, Green, Single, Mini . ............... 5-15
Lamp, Green, 2 Element Array . ... ......... 5-15
Lamp, Green, 3Element Array . ... ......... 5-15
Lamp, Green, 4 Element Array . . .. ......... 5-15
Lamp, Green, T1, 25mcd @ 20mA . ... ... .. 5-23
Lamp, Green, T1, 60mcd @ 20mA .. ... .. .. 5-23
Lamp, Green, T1, 10mcd @ 20mA . .. ... .. .. 5-23
Lamp, Green, T134, 25mcd @ 20mA .. ... .. 5-27
tamp, Green, SOT 23 Surface Mount .. ... .. 5-17
Lamp, Green, Rect, 1.0mcd @ 20mA ... .... 5-31
Lamp, Green, Rect, 1.6mcd @ 20mA ... ... 5-31
Lamp, Green, Rect, 25med @ 20mA .. ... .. 5-31
Lamp, Green, T1%, 25mcd @ 20mA ... .. .. 5-37
Lamp, Green, T13%4, 60mcd @ 20mA. ... .. .. 5-37
Lamp, Green, T13%, 25mcd @ 20mA .. ... .. 5-45
Lamp, Green, T1%, 60mcd @ 20mA. . ... ... 5-45
Lamp, Green, T1%4, 40mcd @ 20mA. .. ... .. 5-41
Lamp, Green, T13%, 80mcd @ 20mA. ... .. .. 541
Lamp, Green, Cylin, 1.0mcd @ 20mA ... .. .. 5-49
Lamp, Green, Cylin, 1.6mcd @ 20mA .. ... .. 5-49
Lamp, Green, Cylin, 25mcd @ 20mA ... . ... 5-49
Lamp, HER, T1, 256mcd @ 10mA . . ... .... .. 5-23
Lamp, HER, T1, 40med @ 10mA . .. ........ 5-23
Lamp, HER, T1,60mcd @ 10mA . . ......... 5-23
Lamp, HER, SOT 23 Surface Mount. ... ... .. 5-17
Lamp, HER, Rect, 1.6mcd @ 20mA.. .. ... ... 5-31
Lamp, HER, Rect, 256mcd @ 20mA. ... ... .. 5-31
Lamp, HER, Rect, 40mcd @ 20mA . ... ... .. 5-31
Lamp, HER, T1%4, 20mcd @ 10mA .. .. ... .. 5-37
Lamp, HER, T134, 40mcd @ 10mA . ..... ... 5-37
Lamp, HER, T134, 60mcd @ 10mA . ... ... .. 5-37
Lamp, HER, T134, 20mcd @ 10mA . ... ... .. 5-45
Lamp, HER, T13%, 40mcd @ 10mA . ...... .. 5-45
Lamp, HER, T134, 60mcd @ 10mA . ... ... .. 5-45
Lamp, HER, T134, 1l0mcd @ 10mA . ........ 5-41
Lamp, HER, T134, 20mcd @ 10mA . ...... .. 541
Lamp, HER, T134, 30mcd @ 10mA ... .. .. .. 5-41
Lamp, HER, Cylin, 1.6mcd @ 20mA ... ... .. 5-49
Lamp, HER, Cylin, 25mcd @ 20mA ... ... .. 5-49
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PART
NUMBER

LDR-461
LDR-462
LDR-463
LDR-464

LDR-1101
LDR-1102
LDR-1103

LDR-1201

LDR-3701
LDR-3702

LDR-4555

LDR-5001
LDR-5002
LDR-5003

LDR-5091
LDR-5092
LDR-5093

LDR-5101
LDR-5102
LDR-5103

LDR-5701
LDR-5702

LDRG-2340
LDY481

LDY-1131
LDY-1132
LDY-1133

LDY-1231
LDY-2320

LDY-3801
LDY-3802
LDY-3803

LDY-5061
LDY-5062

LDY-5161
LDY-5162
LDY-5163

LDY-5391
LDY-5392
LDY-5393

LDY-5801
LDY-5802
LDY-5803

LG3369-E0
LG3369-FO
LG5411-LO
LG5411-NO
LG5411-PO
LG5469-EO
LG5469-FO

LPD80A
LPT80A

DESCRIPTION PAGE
Lamp, Red, Single, Mini .. .......... .. .... 5-21
Lamp, Red, 2 ElementArray .............. 5-21
Lamp, Red, 3Element Array . ............. 5-21
Lamp, Red, 4 Element Array . ............. 5-21
Lamp, Red, T1, 10mcd @ 20mA .. ..... .. .. 5-23
Lamp, Red, T1, 20mcd @ 20mA .. .. .. 5-23
Lamp, Red, T1, 40mcd @ 20mA .. ..... .. .. 5-23
Lamp, Red, T13%, 1.0mcd @ 20mA ... ... ... 5-27
Lamp, Red, Rect, 0.4mcd @ 20mA .. ... . ... 5-31
Lamp, Red, Rect, 063mcd @ 20mA ... ... .. 5-31
Lamp, Red, Miniature, 5 Element Array . 5-35
Lamp, Red, 7134, 10mcd @ 20mA . ... ... .. 5-37
Lamp, Red, T134, 25med @ 20mA . ... ... .. 5-37
Lamp, Red, T134, 40mcd @ 20mA . ... ... .. 5-37
Lamp, Red, T134, 25mcd @ 20mA . ... . .. .. 5-41
Lamp, Red, T134, 40mcd @ 20mA ... .. ... 5-41
Lamp, Red, T134, 10mcd @ 20mA .. . ... .. .. 5-41
Lamp, Red, T1%, 1.0mcd @ 20mA .. ... .. .. 5-45
Lamp, Red, T134, 25mcd @ 20mA .. ... . ... 5-45
Lamp, Red, T1%, 40mcd @ 20mA . ... ... .. 5-45
Lamp, Red, Cylin, 0.4mcd @ 20mA . ... ... .. 5-49
Lamp, Red, Cylin, 063mcd @ 20mA .. . ... .. 5-49
Lamp, Red/Grn, SOT 23 Surface Mount . . . . .. 5-17
Lamp, Yellow, Miniature, Radial ............ 5-53
Lamp, Yellow, T1, 1.0mcd @ 10mA ... .. ... .. 5-23
Lamp, Yellow, T1,20mcd @ 10mA . . ... ... .. 5-23
Lamp, Yellow, T1, 40mcd @ 10mA ... ... .. .. 5-23
Lamp, Yellow, T134, 1.0mcd @ 10mA .. ... ... 527
Lamp, Yellow, SOT 23 Surface Mount . . . ... .. 5-17
Lamp, Yellow, Rect, 1.0mcd @ 20mA . ... .. .. 5-31
Lamp, Yellow, Rect, 16mcd @ 20mA .. .. .. .. 5-31
Lamp, Yellow, Rect, 25mcd @ 20mA. . ... ... 5-31
Lamp, Yellow, T1%4, 1.0med @ 10mA ... ... .. 5-37
Lamp, Yellow, T1%4, 256mcd @ 10mA ... ... .. 5-37
Lamp, Yellow, T1%4, 1.0mcd @ 10mA ... ... .. 5-45
Lamp, Yellow, T1%4, 25mcd @ 10mA ... ... .. 5-45
Lamp, Yellow, T134, 40mcd @ 10mA ... ... .. 5-45
Lamp, Yellow, T1%4, 10mcd @ 10mA . ... .. .. 5-41
Lamp, Yellow, T1%4, 20mcd @ 10mA ... ... .. 5-41
Lamp, Yellow, T1%4, 30mcd @ 10mA .. .... .. 5-41
Lamp, Yellow, Cylin, 1.0mcd @ 20mA . ... ... 5-49
Lamp, Yellow, Cylin, 1.6mcd @ 20mA . ... ... 5-49
Lamp, Yellow, Cylin, 25mcd @ 20mA .. ... .. 5-49
Lamp, Green, T1, Low Current .. ........... 5-55
Lamp, Green, T1, Low Current ............. 5-55
Lamp, Green, T134, Superbright .. ......... 5-57
Lamp, Green, T134, Superbright ........... 5-57
Lamp, Green, T1%, Superbright ... ........ 5-57
Lamp, Green, T134, Low Current ... ........ 5-58
Lamp, Green, T134, Low Current . .......... 5-58
Photodarlington, Plastic, Side Facing. .. ... .. 9-15
Photoxtr, Plastic, Side Facing, 40Deg .. ... .. 9-16

vii

PART
NUMBER

LPT100
LPT100A
LPT100B
LPT110
LPT110A
LPT110B
LPT500

LS3369-EO
LS3369-FO
LS5421-MO
L85421-PO
LS56421-Q0
LS5469-EO0
LS5469-FO

LY3369-EO
LY3369-FO
LY5421-MO
LY5421-PO
LY5421-Q0
LY5469-EO
LY5469-FO

MDL2416
MDL2416C

MPD2545
MPD2547

OBG1000
0OBG4830

OLB-2300
OLB-2350
OLB-2600
OLB-2620
OLB-2655
OLB-2685

PD1165
PD1167

PD2435
PD2437
PD28186
PD3435
PD3437
PD3535
PD3537

RBG-112
RBG1000
RBG4820
RBG-8820

RGL5621

RL50
RL54
RL55

RRL1100
RRL3105
RRL3112

RRL5601
RRL5621
RRL5641

RYL5621

DESCRIPTION

Photoxtr, Ceramic, TO-18, 25 Deg, .2mA . .. ..
Photoxtr, Ceramic, TO-18, 25 Deg, 10mA . . . ..
Photoxtr, Ceramic, TO-18, 25 Deg, 1.3mA .. ...
Photoxtr, Ceramic, TO-18, 45 Deg, .2mA
Photoxtr, Ceramic, TO-18, 45 Deg, 6mA . ... ..
Photoxtr, Ceramic, TO-18, 45 Deg, 8mA. ... ..
Photoxtr, Plastic, Wide Gap, 2.5 Deg

Lamp, HER, T1, Low Current
Lamp, HER, T1, Low Current
Lamp, HER, T134, Superbright . .. ..........
Lamp, HER, T134, Superbright . .
Lamp, HER, T134, Superbright . . . ..........
Lamp, HER, T134, Low Current
Lamp, HER, T134, Low Current

Lamp, Yellow, T1, Low Current
Lamp, Yellow, T1, Low Current
Lamp, Yellow, T134, Superbright
Lamp, Yellow, T134, Superbright
Lamp, Yellow, T134, Superbright . . ....... ...
Lamp, Yellow, T134, Low Current. . . .........
Lamp, Yellow, T1%, Low Current. . . ... ... ...

Int. Display, 4 Char, .15”, Red Hi-Rel
Int. Display, 4 Char, .15”, Hi-Rel Lev. C

Prog. Display, 4 Char, .25", HER, Hi-Rel
Prog. Display, 4 Char, .25", Grn, Hi-Rel

Bar Graph, HER, 10 Eiement
Bar Graph, HER, 10 Element

Light Bar, HER, .15" x .35" Emitting Area.. . .
Light Bar, HER, .15" x .75" Emitting Area. . .
Light Bar, HER, .35” x .15" Emitting Areas . .
X
x

Light Bar, HER, .35" x .15" Emitting Areas . .
Light Bar, HER, .35” x .35" Emitting Area.. . .
Light Bar, HER, .35" x .75" Emitting Area. . .

Display, HER, 1.16” Sq, 8x8
Display, Grn, 1.16” Sq, 8x8

Display, HER, 4 Char, .200", 5x7
Display, Grn, 4 Char, .200", 5X7. ... ...
Display, Red, 8 Char, .160”, Seg
Display, HER, 4 Char, .270”, 5x7
Display, Grn, 4 Char, .270”, 5x7
Prog. Display, HER, 4 Char, .270",5x7
Prog. Display, Grn, 4 Char, .270", 5x7

Bar Graph, 112 Element
Bar Graph, Red, 10 Element
Bar Graph, Red, 10 Element
Bar Graph, Red, 101 Element

Lamp, Resistor, Axial, Green, .2mcd @ 5V. . . .

Lamp, Axial, Red, .5mcd @ 10mA
Lamp, Axial, Red, 0.5mcd @ 10mA
Lamp, Axial, Red, 2.0mcd @ 10mA

Lamp, Resistor, T1, Red, 5V
Lamp, Resistor, T1%, Red, 5V
Lamp, Resistor, T134, Red, 12V

Lamp, Resistor, Axial, Red, 3mcd @ 5V
Lamp, Resistor, Axial, Red, 8mcd @ 5V
Lamp, Resistor, Axial, Red, 1.0mcd @ 5V . ...

Lamp, Resistor, Axial, Yellow, .2mcd @ 5V . . . .

Prog.
Prog.

Prog.
Prog.
Prog.
Prog.
Prog.

PAGE

9-18
9-18
9-18
9-18
9-18
9-18
9-21

5-565
5-55
5-57
5-57
5-57
5-58
5-58

5-55
5-55
5-57
5-57
5-57
5-58
5-58

2-46
2-46

2-51
2-51

311
3-13

3-3
3-4
35
36
3.7
3-8

2-59
2-59

2-67
2-67
2-76
2-85
2-85
2-94
2-94

3-9
311
313
3-15
5-69
5-60
5-60
5-62
5-65
5-67
5-67
5-69
5-69
5-69
5-69
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PART
NUMBER

SFH100
SFH200
SFH202
SFH202a
SFH204

SFH205
SFH205-Q2
SFH206
SFH206K
SFH217
SFH217F
SFH250

SFH303
SFH303F
SFH305-2
SFH305-3
SFH309
SFH309F
SFH317
SFH317F
SFH350

SFH400-2
SFH400-3
SFH401-2
SFH401-3
SFH402-2
SFH402-3

SFH405-2
SFH405-3

SFH407-2
SFH407-3
SFH409
SFH450

SFH480-1
SFH480-2
SFH480-3
SFH481-1
SFH481-2
SFH481-3
SFH482-1
SFH482-2
SFH482-3
SFH-484

SFH-485

SFH-485P
SFH-487

SFH-487P

SFH500

SFHB00-0
SFHB00-1
SFH600-2
SFH600-3

SFHB01-1
SFHB01-2
SFH601-3
SFHe01-4

SFH601G-1
SFH601G-2
SFH601G-3
SFH601G-4

DESCRIPTION PAGE
Photodiode, Plastic, 60Deg . .. ............ 8-38
Photodiode, Plastic, 60Deg . .............. 8-40

Photodiode, PIN, TO-18,60Deg ........... 8-42

Photodiode, PIN, TO-18,60Deg ........... 8-42

Photodiode, Plastic, 4 Quadrant, 70 Deg . . . . . 8-44

Photodiode, Black TO-92, PIN, 70 Deg . . .. .. 8-46

Photodiode, Black TO-92, PIN, 70 Deg . . . ... 8-48

Photodiode, Black TO-92, PIN, 60 Deg . .. ... 8-50
Photodiode, PIN, Clear,60Deg .. .. ........ 8-52
Photodiode, T1%4,PIN .. ....... ... ... .. 8-54
Photodiode, T134, Plastic, PIN, with filter .. . . . 8-54
Photodiode Detector, Plastic Fiber Optic . . . . . 8-56
Photoxtr, T134, Plastic, 20Deg ... .......... 9-23
Photoxtr, T134, Plastic, 20 Deg, with filter . . . .. 9-23
Photoxtr, Mini, 16 Deg, 2.0mA, with filter . .. .. 9-25
Photoxtr, Mini, 16 Deg, 16mA .... ... .... 9-25
Photoxtr, T1, Plastic, 20 Deg, 50mA .. ... . ... 9-27
Photoxtr, T1, Plastic, 20 Deg, with filter . .. . . .. 9-27
Photoxtr, T134, Plastic, 60 Deg, 18mA .. ... .. 9-29
Photoxtr, T1%4, Plastic, 60 Deg, 0.2mA ... .. .. 9-29
Photoxtr Detector, Plastic Fiber Optic. ... .. .. 9-31

Emitter, IR, TO-18, 6 Deg, 20mW/SR . . ... .. .. 7-23
Emitter, IR, TO-18, 6 Deg, 32mW/SR . . . ... ... 7-23
Emitter, IR, TO-18, 15 Deg, 10mW/SR ... ... .. 7-25
Emitter, IR, TO-18, 15 Deg, 16mW/SR ... ... .. 7-25
Emitter, (R, TO-18, 40 Deg, 256mW/SR . ... ... 7-27
Emitter, [R, TO-18, 40 Deg, 40mW/SR. ... .. .. 7-27
Emitter, (R, Mini, 16 Deg, 1.6mW .. ... ... . .. 7-29
Emitter, IR, Mini, 16 Deg, 25mW . ... ... . .. 7-29
Emitter, IR, TO-46, B3mW/SR, 50nS .. .. .. 7-31

Emitter, IR, TO-46, 1.0mW/SR, 50nS .. ... .. .. 7-31

Emitter, IR, T1, Plastic, 30 Deg, 6mW/SR .. ... 7-33
Emitter, IR, Plastic Fiber Optic, GaAs . ... .. .. 7-35
Emitter, IR, TO-18, Sel. Radiant Intensity . . . . . . 7-37
Emitter, IR, TO-18, Sel. Radiant Intensity . . . . .. 7-37
Emitter, IR, TO-18, Sel. Radiant Intensity . . . . . . 7-37
Emitter, IR, TO-18, Sel. Radiant Intensity . . . . .. 7-39
Emitter, IR, TO-18, Sel. Radiant Intensity . . . . . . 7-39
Emitter, IR, TO-18, Sel. Radiant Intensity . . . . .. 7-39
Emitter, IR, TO-18, Sel. Radiant Intensity . . . . .. 7-41

Emitter, (R, TO-18, Sel. Radiant Intensity . . . . . . 7-41

Emitter, IR, TO-18, Sel. Radiant Intensity . . . . . . 7-41

Emitter, IR, T134, 8 Deg, 100mW GaAlAs . . . .. 7-43
Emitter, IR, T134, 20 Deg, 40mW GaAlAs . . . .. 7-45
Emitter, IR, T134, 40 Deg, 3mW, GaAlAs. . . . .. 7-47
Emitter, IR, T1, 20 Deg, 12mW GaAlAs ... .. .. 7-49
Emitter, IR, T1, 65 Deg, 2mW, GaAlAs . ... ... 7-51

Photoxtr, TO-18, 60 Deg, 700pA @ 1000LX ... 9-33
Optocoupler, 6 Pin Sngl, 40% CTR, 2800V ... 6-69
Optocoupler, 6 Pin Sngl, 63% CTR, 2800V ... 6-69
Optocoupler, 6 Pin Sngl, 100% CTR, 2800V .. 6-69
Optocoupler, 6 Pin Sngl, 160% CTR, 2800V .. 6-69
Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ... 6-73
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V ... 6-73
Optocoupler, 8 Pin Sngl, 100% CTR, 5300V .. 6-73
Optocoupler, 6 Pin Sngl, 160% CTR, 5300V .. 6-73
Optocoupler, 6 Pin, 40% CTR, 5300V ..... .. 6-77
Optocoupler, 6 Pin, 63% CTR, 5300V ....... 6-77
Optocoupler, 6 Pin, 100% CTR, 5300V ... ... 6-77
Optocoupler, 6 Pin, 160% CTR, 5300V .. .. .. 6-77

Viii

PART
NUMBER

SFH609-1
SFH609-2
SFHB609-3

SFH750
SFH751
SFH900-1
SFH900-2

SFK610-1
SFK610-2
SFK610-3
SFK610-4
SFK611-1
SFK611-2
SFK611-3
SFK611-4

TP60P
TP61P

YBG1000
YBG4840

YL56

YLB-2400
YLB-2450
YLB-2700
YLB-2720
YLB-2755
YLB-2785

DESCRIPTION

Optocoupler, 6 Pin Sngl, 40% CTR, 5300V . ..
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V . ..
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V ..

Emitter, Vis, Red, Plas. Fiber Optic, GaAsP . ..
Emitter, Vis, Grn, Plas. Fiber Optic, GaP . . . . ..
Reflector Sensor, Mini, 03mA. .. ... ........
Reflector Sensor, Mini, 0.5mA . .. ...........

Optocoupler, 4 Pin Sngl, 40% CTR, 2800V . ..
Optocoupler, 4 Pin Sngl, 63% CTR, 2800V . ..
Optocoupler, 4 Pin Sngl, 100% CTR, 2800V ..
Optocoupler, 4 Pin Sngl, 160% CTR, 2800V ..
Optocoupler, 4 Pin Sngl, 40% CTR, 2800V . ..
Optocoupler, 4 Pin Sngl, 63% CTR, 2800V . ..
Optocoupler, 4 Pin Sngl, 100% CTR, 2800V ..
Optocoupler, 4 Pin Sngl, 160% CTR, 2800V . .

Photovoltaic, Rnd, .55” Dia. 14A/LX. ... ... ..
Photovoltaic, Rnd, .55" Dia. 1pA/LX. .. ... ...

Bar Graph, Yellow, 10 Element
Bar Graph, Yellow, 10 Element . . ...........

Lamp, Yellow, Axial, 20mcd @ 10mA

Light Bar, Yellow, 15" x .35", Emitting Area . . .
Light Bar, Yellow, 15" x .75”, Emitting Area . . .
Light Bar, Yellow, .35" x .15, Emitting Areas . .
Light Bar, Yellow, .35” x .15, Emitting Areas . .
Light Bar, Yellow, .35” x .35", Emitting Area . . .
Light Bar, Yellow, .35” x .75", Emitting Area . . .



SIEMENS

Optoelectronics
Quality and Reliability

Introduction

In the technological community as a whole, the terms
‘quality” and “reliability” are frequently reduced to little more
than advertising platitudes—heavily promised, but seldom
delivered in the form of highly reliable, precision-made
products. At Siemens Optoelectronics Division, however, we
strive for continually increasing product excellence through
increased quality and reliability reflecting a company-wide
commitment of the highest priority.

Our ability to produce quality optoelectronic products
offering longterm reliability is directly related to intensive
research and development, advanced manufacturing, a
quality-oriented work force, and a company wide philosophy
attuned to the changing needs of a technologically
sophisticated customer base.

Another important facet of our total commitment to manufac-
turing excellence is a program of quality control and reliabil-
ity testing, under the Reliability and Quality Assurance
(R&QA) Department. R&QA's responsibility is to interface
directly with the customers, not only to determine their
present satisfaction level, but to assess their future needs as
well. In this way, R&QA makes certain that we will
successfully meet all current and future quality/reliability
requirements of our customers.

Similarly, it is also R&QA's responsibility to maintain open
communication with customers, keeping them informed of
our latest capabilities and achievements in the areas of
product quality and reliability through detailed reports.

Although the concepts of quality and reliability are closely
related, they are somewhat divergent, specialized activities.
Simply put, Quality Assurance makes certain that products
are “made right’, ranging from rigid inspection and monitor-
ing of all materials used in production processes, to monitor-
ing the actual production processes themselves. Reliability,
on the other hand, ensures that products “work right” after
assembly. At Siemens, component reliability results from an
extensive program of routine monitoring and special testing
activities which will be detailed later.

Parts Per Million (PPM) Program

The intensive, quality-oriented efforts of every group have
enabled us to achieve one of the lowest defect percentages
in the industry. Our Parts Per Million (PPM) program meets
all industry expectations and is at a level sufficient to supply
high-caliber OEM customers including IBM, DELCO, DEC,
and SPERRY (UNISYS).

The annual improvement of the PPM level is vital to our
ability to remain a cost-effective, on-time supplier of high-
quality components to the industry. Our PPM program is at
the heart of the quality/reliability “revolution” which has
occured in the semiconductor industry during the last few
years.

Designed to control and monitor every step of the manufac-

turing process, as well as to assist in predictability studies,

our PPM program represents the key to our long-term suc-

cess in a highly competitive industry. To this end, we are

heavily committed to:

e Maximum automation of processes to obtain consistent,
reproducible results.

¢ A system of stringent process controls to ensure the
achievement of expected results.

o Effective quality systems to continuously audit the PPM
level actually being achieved.

Customer benefits of the PPM system are numerous:

¢ A low PPM defect rate enabling you to eliminate incoming
QA testing.

e Dependable on-time delivery for a ‘JUST IN TIME”
inventory system, significantly reducing inventory costs.

o Efficient, highly automated manufacturing to keep
long term price increases as low as possible.

® Fewer production line failures; lower assembly costs;
increased profit margin.

¢ Fewer field failures on end products; lower warranty and
service costs.

PPM levels achieved by Siemens Optoelectronic Division as
of the first quarter of 1987, according to product type are as
follows:

PPM  Percent Defective

Displays 150 0.015%
Lamps 40 0.004%
Intelligent Displays 190 0019%
Optocouplers 90 0.009%
Overall Goal 86 - 87 50 0.005%
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Statistical Quality Control (SQC)

To achieve our PPM goals efficiently, we have implemented
a sophisticated program of Statistical Quality Control

(SQC). In effect, SQC ensures highly-reproducible, controlled
manufacturing processes and “just-in-time” delivery. It
enables us to meet our PPM goals without resorting to a
“prute force” approach. SQC js consistent with William E.
Deming's principal theory that productivity improves as a
product’s variability rate decreases.

We recognize the necessity of meeting our customers’ ever
increasing quality requirements through a carefully
developed, well-implemented program of Statistical Quality
Control. After considerable research and careful planning,
our SQC program was developed using the following
6-point plan for Statistical Process Control:

¢ Establishment of goals and objectives for company-wide
implementation of Quality program

* Assessment of SQC technical capability and quantification
of training aids

* Provision for training managers, engineers, supervisors,
and analysts in methods and practices of SQC, as needed

¢ Managerial involvement in gaining statistical evidence
pertaining to specific processes

¢ [dentification of examples of successful SQC implemen-
tation...to be used as models for emulation

* Monitoring progress toward established goals through a
program of periodic self-audits

I 1T T &1 1

1 T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
1986

Quality Assurance

At Siemens the Quality Assurance Group serves the

vital function of maintaining constant product quality
standards. Quality Assurance activities begin with the careful
assessment of raw materials, continues through in-process
monitoring, and concludes with outgoing audits as outlined
below:

* Raw Material
— Vendor surveys
— Vendor qualifications
— Incoming inspections
— Vendor rating systems

¢ In-process Monitors
— Die attach monitors
— Lead bond monitors
— Encapsulation monitors
— Finishing operations monitors

¢ Qutgoing Audits
— Outgoing audits (all lots)
— Finished goods monitor (random)

The fiowchart on the right shows the basic quality control
procedures employed by Siemens Opto in the production
of LEDs.



LED Quality Assurance Flowchart
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Reliability

The fundamental objective of our reliability program is to
ensure that all our products meet or exceed, quantitatively
and qualitatively, the performance requirements of our
customers and our Engineering Group. To achieve this goal,
the Reliability Group constantly monitors products by generic
groups. This monitoring provides continuous updated mea-
surement of product reliability in specific operating
environments.

The foliowing are typical Reliability Tests performed for the
monitoring program:

¢ Temperature Cycle: 100 Cycles from -40°C to 100°C*
¢ Thermal Shock: 30 Cycles from 0°C to 100°C*

* Ambient Life Test: Max rated power for 1000 hours

¢ Elevated Life Test: Max rated power at 70°C
for 1000 hours

« High Temperature Storage: Max storage temperature,
1000 hours
¢ Low Temperature Storage: Minimum storage
temperature, 1000 hours
* Temperature Humidity: 85°C - 85% RH, 500 hours
¢ Solder Heat Test: 260°C, 5 seconds

*Typical temp cycle and thermal shock condition. Exact conditions vary with
product family.

Reliability Test Data (1982-1986 Monitoring
Data)

FINISHED GOODS
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QUALITY
ASSURANCE
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FINISHED PRODUCT

l CUSTOMER j

QUALITY
ASSURANCE
FINAL SHIPPING
INSPECTION

Intelligent
Type of Test Lamps | Standard | Display’ Opto-
Displays | Devl plers
Temperature Cycle
(100 CY)
Sample Size 1845 2048 6735 6056
Total Cycles 184K 204K 673K 605K
Total Reject 0 0 2 0
Percent Reject 0.0% 0.0% 0.03% 0.0%
Thermal Shock (30 CY)
Sample Size 1715 1200 4506 4596
Total Cycles 51K 36K 135K 137K
Total Reject 2 1 0 1
Percent Reject 0.1% 0.08% 0.0% 0.02%
Room Temperature
Burn-in (1000 Hrs)
Sample Size 1950 674 2758 1442
Total Hours 1950K 674K 2758K 1442K
Total Reject 0 (o} 1 0
FR* (%) 0.0% 0.0% 0.04% 0.0%
High Temperature
Burn-In (1000 Hrs)
Sample Size 765 658 419 1442
Total Hours 765K 658K 419K 1441K
Total Reject 0 0 0 1
FR* 0.0% 0.0% 0.0% 0.07%
Solder Heat Test
(260°C, 5 sec.)
Sample Size 1458 736 1238 3392
Total Reject 0 [} 0 0
Percent Reject 0.0% 0.0% 0.0% 0.0%

*FR = Failure Rate, % per 1000 hours.




Description of Tests - Reliability Monitor Program

Military Pre Test Post Test
Type of Test " Standard Readings Tost Readings
Temp Cycle (TIC) MIL STD 883B, GO/NO GO 10 cycles per sub group, 15 min. dwell, 5 sec. transfer time, GO/NO GO
Method 1010.2 max. storage temp. ranges vary by product
Thermal Shock MIL STD 883B, GO/NO GO 30 cycles: boiling water; then ice water with 5 min. dwell time | GO/NO GO
(TS) Method 10111 at each extreme
Life Test (L/T) MIL STD 833B, Read/Record Room temperature burn-in at max. rated conditions, Read/Record at
Method 1005.2 1000 hours duration 168,500 and
1000 hours
High Temp Burn in | MIL STD 883B, Read/Record Maximum rated operating temp. determined from product spec.| Read/Record at
(HI BI) Method 1005.2 and derated current as compensation for thermal dissipation, 168,500 and
1000 hours duration 1000 hours
Solder Heat Test — GO/NO GO Temp = 260 °C, dwell time = 5 seconds GO/NO GO

Reliability test equipment ranges from multiple burn-in racks
and table testers to a scanning electron-beam microscope.
We've even designed and produced our own automatic
microprocessor-based read/record tester.

Special testing covers a broad spectrum of environmental
and life-stress tests. How well a sample performs under
these highly-accelerated conditions indicates its reliability
potential under service-life conditions.

Special testing affords us vital information in many important
areas:

* New product performance

* New processes

* New manufacturing technique

* New material quality

* Special customer specifications

* Long-term reliability prediction

Reliability is also concerned with failure analysis. To deter-
mine the cause of failures, we selectively test and section
products to localize and identify their failure mechanism.
Selective isolation enables us to gauge the precise effects of
stresses induced during reliability testing.

Conclusion

Siemens is firmly committed to the design, development and
production of innovative optoelectronic components and
assemblies of the highest quality and reliability. Working to
achieve this goal, every group within the Division—
Management, Engineering, Reliability and Quality
Assurance, Manufacturing, and Marketing—provides a vital
service, enabling us to achieve and maintain the consistent
product quality and the high levels of reliability required by
our customers in the electronics industry.

Due in large part to the efforts of the Reliability and Quality
Assurance Department and to our successful PPM and
SQC efforts, we will continue to maintain our leadership
position in a highly competitive future-oriented industry.

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

The following summary documents the capability
of the above Intelligent Display devices to meet or
exceed the reliability standards for the highest

level of commercial types of these devices.

RELIABILITY REPORT

DL1414T, DL1416B
DL1814, DL2416T, DL3416
Monolithic Intelligent Display® Devices with
CMOS Drivers, Multiplexers, ASCII ROM, Character RAM

and Pin Driven Display Attributes

I. LIFE TESTS
Calculated
Total Units | Total Device Failure Rate
Test Test Condition # of Tests Tested Hours Total Fail {per 1000 hours)
High Temp Storage 85°C, Non-operating 1 334 334,000 0 2.99%x10-3
Low Temp Storage ~40°C, Non-operating 13 382 382,000 0 2.62x10-3
High Temp/High Humidity 85°C/85% RH 14 412 412,000 0 2.43x10-3
Storage Non-operating
Ambient Operating Life 25°C, Vpe=5.5V 11 268 268,000 0 3.73x10-3
Sequencing Char.
Elevated Operating Life 55°C, Vge=5.5V 13 372 372,000 0 2.69%x10-3
Sequencing Char.
High Temp 85°C, V=55V 5 130 130,000 0 7.69x10-3
Operating Life Sequencing Char.
High Temp/High Humidity 85°C/85% RH, 5 70 70,000 0 14.29%x10-3
Operating Life Voe=5.5V
Sequencing Char.
Note: Assumed one failure on all calculations.
1l. ENVIRONMENTAL TESTS
MIL-STD-883 Total Units
Test Reference Test Condition # of Tests | Tested |Total Failed
Solder Coverage 2003 260°C, 5 sec. 4 130 0
Solder Heat Resistance 260°C, 5 sec. 4 140 0
Temperature Cycling 1010 —40 to +85°C, 15 min. dwell, 8 240 0
5 min. transfer, 200 cycles.
Temperature Cycling 1010 —40to +100°C, 15 min. dwell, 8 493 0
5 min. transfer, 100 cycles.
Thermal Shock 1011 0to +100°C, 5 min. dwell, 3 sec. transfer, 9 75 0
liquid to liquid, 50 cycles.
Moisture Resistance 1004 10 days, 90-96% RH, — 10 to +65°C, non-operating 1 38 0
Shock 2002 5 blows each Xy, Y;, Zy axis, 1500 G, 0.5 ms 1 22 0
Vibration Fatigue 2005 32+8 hrs. each Xy, Yy, Yy, 96 hrs. total, 60 Hz, 20 G 1 38 0
Constant Acceleration 2001 1 min. each axis, X, Y, Z, 5 kg 1 38 0
Terminal Strength 2004 1 Ib. for 30 sec., then 8 oz., 3 bends 15° 1 38 0
Salt Atmosphere 1009 35°C fog, 24 hours 1 39 0
Electrostatic Discharge 3015.2 1.5 k@, 100 pF, 5 positive and Vz=1.5kV 10 0
5 negative voltage discharges, Vy, Vy=2.0 kV 10 0
applied to all pins vs. GND V7z=3.0 kV 10 0
Solvent Resistance Immersed at 25°C in solvent for 10 minutes, 5 unit samples, or boiling solvents for 3 minutes, 2 unit samples.
Passed: Freon TF, Acetone, TA, 111 Trichloroethane
Failed: 1sopropanol, Methanol, Methylene Chloride, TE-35, TP-35, TCM, TMC, TMS + Ethanol, and Carboxylic
Acid, TE, and TES.

Note: Failures are defined as either mechanical or functional failures.

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

OPTOCOUPLER

MANUFACTURING and RELIABILITY

Single, Dual, and Quad Channel Optocouplers

THE CONCERN FOR OPTOCOUPLER RELIABILITY
Because of the widespread use of optocouplers as an inter-
face device, optocoupler reliability has been a major
concern to circuit designers and components engineers.
Published studies of comparative tests have indicated a lack
of manufacturing consistency with individual manufacturers
as well as from manufacturer to manufacturer. This has
resulted in user uncertainty about designing in optocouplers
despite the fact that these devices often offer the better
solution in the circuit.

This report is intended to demonstrate Siemens’ concern,
efforts, and results in addressing these manufacturing issues
to assure users of the quality (out-going) and reliability (long
term) of our opto-isolated products. First, aspects of
optocoupler characteristics are discussed along with the
measures Siemens has taken to assure their quality and
reliability. Secondly, the reliability tests used to approximate
worst case conditions and the latest results of these tests are
described.

OPTOCOUPLER OUTPUT

There are a variety of outputs available in optocouplers. A
standard bipolar phototransistor is the most common. They
are available with different ratings to fit most applications,
including versions without access to the base of the
transistor to reduce noise transmission. Darlington transistor
outputs offer high gain with reduced input current
requirements, but typically trade-off speed. Logic
optocouplers provide speed but trade-off working voltage
range. Logic couplers are normally only used in data
transmission appilications. Silicon Controlled Rectifier (SCR)
devices allow control of much higher voltages and typically
are applied to control AC loads. They are also offered in
inverse-parallel (anti-parallef) SCR (triac) configurations that
both cycles of an AC sinusoid can be switched. in the
Siemens manufacturing flow, all these devices are 100%
monitored at a high temperature hot rail (see Figure 4) to
eliminate potential failures due to marginal die attaches and
lead bends, resulting in a more reliable product. Siemens
offers all the above types of products.

In optocouplers, especially the transistor, the slow change
over several days in the electrical parameters when voltage
is applied, is termed the field effect. This process is extreme
particularly at high temperatures (100°C) and with a high
DC voltage (1kV). Changes in the electrical parameters of
the silicon phototransistor can occur due to the refease of
charge carriers. In this way, a similar effect as takes place in
a MOS transistor (inversion at the surface) is caused by the
strong electrical field. This may result in changes in the
gain, the reverse current, and the reverse voltage. In this
case, the direction of the electrical field is a decisive factor.

In Siemens’ optocouplers, the pn junctions of the silicon
phototransistor are protected by a TRIOS (transparent ion
screen) from influences of the electrical field. In this way,
changes of electrical parameters by the electrical field are
limited to an extremely low value or do not occur at all.

OPTOCOUPLER INPUT

The area of greatest concern in optocoupler reliability has
been the IR LED. The decrease in LED light output power
over current flow time has been the object of considerable
attention in order to reduce its effects. (Circuit designs which
have not included allowances for parametric changes with
temperature, input current, phototransistor bias, etc. have
been attributed to LED degradation. To insure reliable
system operation over time, the variation of circuit from data
sheet conditions must be considered.)

Siemens has focused on the infrared LED to improve CTR
degradation, and consequently achieved a significant
improvement in coupler reliability. The improvements have
included die geometry to improve coupling efficiency,
metalization techniques to increase die shear strength and
10 increase yields while reducing user cost, and junction
coating techniques to protect against mechanical stresses,
thus stabiiizing long term output.

CURRENT TRANSFER RATIO

The Current Transfer Ratio (CRT) is the amount of output
current derived from the amount of input current. CTR is
normally expressed as a percent. For example, if 10 mA of
input current is applied to the input (LED) and 10 mA of
collector current is obtained, then the CTR is 100 or 100%.
CTR is affected by a variety of influences: LED output power,
Hfe of the transistor, temperature, diode current, and device
geometry. If all these factors remain constant, the principle
cause of CTR degradation is the degradation of the input
LED. As mentioned earlier, Siemens has made tremendous
progress in manufacturing technigues to reduce CTR
degradation. Figure 1 graphs the CTR degradation of
Siemens’ optocouplers. The data is presented under two
conditions. Both conditions apply a constant stress over the
4000-hour period. This is unlikely to occur in actual
application, and therefore can be considered as a worst
case condition. The first condition (Ilz = 10 mA) is a typical
operating point for actual application. The second condition
(Ir = 60 mA) stresses the LED at an extremely high, forward
current to demonstrate worst case conditions, and magnifies
CTR degradation..Siemens’ manufacturing technigues maxi-
mize coupling efficiency which realize high transfer ratios
and low input current requirements. Additionally this allows a
large variety of standard CTR values, and the capability of
special selection in production volumes.

ISOLATION BREAKDOWN VOLTAGE

Isolation voltage is the maximum voltage which may be
applied across the input and output of the device without
breaking down. This breakdown will not normally occur -
inside the package between the LED and the transistor, but
rather on the boundary surfaces across which partial
discharges can occur. Siemens uses a double mold
manufacturing technique where the LED and transistor are
encapsulated in an infrared transparent inner mold. The
next step in the process is an epoxy over mold. The double
mold technique lengthens the leakage path for high voltage



discharges appreciably, allowing the device to achieve very
high isolation voltages. All of Siemens optocouplers are built
using U.L. approved process. A standard line of V.D.E.
approved optocouplers is also available.

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE
Collector to emitter breakdown voltage (BVcgp) can be
thought of as a transistor's working voitage. When consid-
ering the application, the selection should be made to
include a safety margin to insure the device is off when it is
supposed to be off. Siemens transistor technology in wafer
processing offers a variety of BVggg devices. Each is
parametrically (see Figure 4) tested to insure proper
operation.

BLOCKING VOLTAGE

Blocking voltage (Vpgm, expressed in peak value) is used
when describing the working voltage for SCR or triac type
devices. Siemens offers products through 600 volts of
blocking capability.

DV/DT RATING

DV/DT, an important safety specification, describes a triac
type device's capability to withstand a rapidly rising voltage
without turning on or false firing. Siemens triac type devices
have the highest available DV/DT rating offered on the
market. Siemens manufacturing process yields a 10,000
Vius DV/DT rating. This rating eliminates the need for
snubber (RC) networks which negatively affect loads sen-
sitive to leakage currents, while reducing component count
for circuit implementation and cost. An example of such a
load would be neon indicator lamps. Siemens’ triac type
devices also carry a load current rating three times the
industry standard. This 300 mA current capability allows the
device to drive most AC loads without the need for a follow-
on triac or interposing an electromechanical relay. Siemens
manufactures this device with or without zero crossing
detector logic.

Figure 1. CTR Degradation vs. Time
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Relative degradation in current-transfer ratio (CTR) over a

period of time with the coupler diode forward-biased.

Life Test Condition: Coupler diode forward-biased

at ||: = 10 mA, Tamb = 25°C

~-~=-~ Life Test Condition: Coupler diode forward-biased
at fg = 60 mA, Tamp = 25°C

Figure 2: Reliability Requirements for
Optocouplers

MECHANICAL/ENVIRONMENTAL TESTS

MIL-STD-883
Test Reference Test Condition
Temperature Cycle 1010 ~55°C to +150°C,

100 Cycles

Thermal Shock 1011 0°Cto +100°C, 50 Cycles

Solder Heat 260°C, 10 Seconds

Solderability 2003 260°C, 5 Seconds

Pressure Pot _ 15 PSIG £1, 121°C, Steam
96 Hours

Solvent Resistance 2015 —

Moisture 1004 10 Days, 90-98% RH,

-10°C to +65°C,
Non-Operating

Resistance™

Shock* 2002 5 Blows each Xy, Yq, Z4,
Condition B | Axis 1500G, 0.5 ms
Vibration Fatigue™ 2005 32 +8 Hrs., each Xy, Yy, Z4,
Condition A | 96 Hours, 60 Hz, 20G
Constant 2001 1 Min. each Axis X,Y,Z,
Acceleration* Condition A | 5KG

Terminal Strength* 2004 1 Ib. for 30 Seconds, then

8 oz, 3 Bends 15°

*Monitored periodically.

LIFE TESTS
Test Conditions
Temp RH
Tests (°C) (%) Bias | Hours
Ambient Life Test 25 <60% Max 1000
Rating
Elevated Life Test 70 <60% |Derated | 1000
Max
Rating
High Temp Life Test 150 | <60% 0 1000
Low Temp Life Test -85 | <60% 0 1000
Temp/Humidity Life 85 85% 0 1000
Intermittent Operating Life 25 <60% | Max 1000
Rating
High Temperature 125 | <60% | 80% of | 1000
Reverse Bias Max
Voltage
Rating

QUALITY AND RELIABILITY TESTS

The tests in Figure 2 were performed on Siemens opto-
couplers. The tests allow early detection of weak points, and
provide information regarding the reliability characteristics of
the component.

From the Life Test information assumptions of useful life
expectancy can be obtained. All quality and reliability tests
are performed in conditions that either exceed or are
equivalent to the limits defined in our data sheets. Interna-
tional standards are also considered. Assuming that no new
additional failure mechanisms are created by the stress
conditions, the results of the stress test will correlate to
conditions in the field and can be used to estimate useful
lifetime. The environmental stress tests ensure Siemens
manufacturing capabilities will provide package integrity in
the most rigorous conditions. The Life Test results highlight
our ability in packaging and electrical performance to
achieve MTBF hours which meet and exceed the highest
expectations for the semiconductor industry.




Figure 3. Environmental and Life Test Results

Single Channel

Optocouplers

ENVIRONMENTAL TESTS

Test Test Condition Sample Size Good Reject %Reject
Temperature Cycle —55°C to +150°C, 100 Cycles 6056 6056 0 0.00%
Thermal Shock 0°C to +100°C, 30 Cycles 4596 4595 1 0.02%
Solder Heat Test 260°C, 10 Seconds 3392 3392 0 0.00%
High Temp Storage 150°C, 1000 Hours 1442 1441 1 0.07%
Low Temp Storage —55°C, 1000 Hours 1442 1442 0 0.00%
Temp Humidity +85°C/85% RH, 1000 Hours 454 454 0 0.00%

LIFE TESTS
Sample Unit MTBF*
Test Test Condition Size Hours (k) | Good Reject | (Unit Hours)

Ambient Life Test | 60 mA, 25°C, Pp =255 mW Max. 1442 1442 1442 0 2,030,000

Elevated Life Test | 40 mA, 70°C, Pp=104 mW 1442 1442 1442 0 2,030,000

Intermittent On =3 Minutes, Off=2 Minutes 60 mA, 25°C, 1442 1442 1442 0 2,030,000

Op Test Pp =235 mW Max.

Total 4326 4326 4326 0 6,200,000
*Based on the life test results presented, an overall MTBF of 6,200,000 unit hours can be demonstrated on a ''Best Estimate’’ basis.
Dual Channel Optocouplers
ENVIRONMENTAL TESTS

Test Test Condition Sample Size Good Reject %Reject
Temperature Cycle -55°C to +150°C, 100 Cycles 6160 6159 1 0.02%
Thermal Shock 0°C to +100°C, 30 Cycles 3969 3968 1 0.03%
Solder Heat Test 260°C, 5 Seconds 2840 2838 2 0.07%
High Temp Storage 150°C, 1000 Hours 1442 1442 0 0.00%
Low Temp Storage —55°C, 1000 Hours 1442 1442 0 0.00%
Temp Humidity +85°C/85% RH, 1000 Hours 402 402 0 0.00%

LIFE TESTS
Sample Unit MTBF*
Test Test Condition Size Hours (k) | Good | Reject | (Unit Hours)

Ambient Life Test | 37.5 mA/Channel, P, =388 mW Max., 25°C 1442 1442 1442 0 2,030,000

Elevated Life Test | 19.6 mA/Channel, P =138 mW Max., 70°C 1442 1442 1442 0 2,030,000

Intermittent On =3 Minutes, Off=2 Minutes 37.5 mA/Channel, 1338 1338 1338 0 1,940,000

Op Life Pp=388 mW Max., 25°C

Total 4222 4222 4222 0 6,000,000
*Based on the life test results presented, an overall MTBF of 6,000,000 unit hours can be demonstrated on a '‘Best Estimate" basis.
Quad Channel Optocoupler
ENVIRONMENTAL TESTS

Test Test Condition Sample Size Good Reject %Reject
Temperature Cycle ~55°C to +150°C, 100 Cycles 6056 6055 1 0.02%
Thermal Shock 0°C to +100°C, 30 Cycles 4296 4296 0 0.00%
Solder Heat Test 260°C, 10 Seconds 3406 3405 1 0.03%
High Temp Storage 150°C, 1000 Hours 1442 1442 0 0.00%
Low Temp Storage —55°C, 1000 Hours 1442 1442 0 0.00%
Temp Humidity +85°C/85% RH, 1000 Hours 402 402 0 0.00%

LIFE TESTS
Sample Unit MTBF*
Test Test Condition Size Hours (k) | Good Reject | (Unit Hours)

Ambient Life Test | 37.6 mA/Channel, Pp =388 mW Max., 25°C 1442 1442 1442 0 2,030,000
Elevated Life Test | 19.6 mA/Channel, Py =138 mW Max., 70°C 1442 1441 1440 2 530,000
Intermittent On =3 Minutes, Off=2 Minutes 37.5 mA/Channel, 1442 1442 1442 0 2,030,000
Life Test Pp=138 mW Max., 25°C

Total 4326 4325 4324 2 1,600,000

*Based on the life test results presented (at maximum rated conditions), an overall MTBF of 1,600,000 unit hours can be demonstrated on a

"‘Best Estimate'” basis.
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PACKAGE INTEGRITY

Although packaged in standard IC configurations, opto-
couplers have some unique package considerations. The
use of two chip and internal light transfer medium require
careful selection of materials to insure compatibility under a
variety of operating conditions. In addition to the high
isolation voltages achieved by Siemens optocouplers, our
devices are tested to assure high levels of mechanical
integrity and moisture resistance. For example, a ninety-six
hour pressure pot test has been recently implemented to
more stringently verify moisture resistance. As meaningful
test results are accumulated, they will be included in future
reports.

PACKAGE DENSITY

Board space has become increasingly more important in
the electronic industry. Siemens uses a plate molding
technigue to achieve reduction in cost, allowing us to offer a
wide selection of packages. These consist of single channel
optocouplers in 4, 6, 8, and 16 pin DIP packages, dual
channel devices in 8 pin DIP packages, and quad channel
devices in 16 pin DIP packages. All of the above devices
are available in three surface mount lead configurations, as
well as the standard through-the-hole lead. Siemens has
also introduced a standard single channel optocoupler in a
SOIC-8 footprint package. All of these packages have been
designed and tested to meet the highest quality and reli-
ability expectation of the semiconductor industry.

Figure 4. Coupler Process Flow & Inspections

ASSEMBLY QA INSPECTIONS

1. Die Attach and Lead Bond Inspection - Random
sampling of die bonding integrity by a shear strength test
and wire attach integrity by a wire pull test.

Visual QC Monitor — Microscopic inspection of die place-
ment, die and wire bonds, wire loops, damaged die and
wire and emitter junction coat coverage.

3. Encapsulation Inspection — Sample lot inspection for
molding defects.

4. Temperature Cycle Test ~ Sample lot temperature cycling
from -55°C to + 150°C for 10 cycles subjecting the parts
to thermal stresses in order to eliminate marginal die
attach, wire bonds and misalignments.

5. Hot Rail Test - 100% electrical continuity testing at 100°C
to insure removal of thermal intermittent parts.

6. HiPot Test - 100% testing of isolation voltage parameter

per UL/VDE requirements.

Parametric Tests - 100% electrical tests to data book or

customer-selection parameters.

8. QA Final Tests - Lot audits to assure conformance to all
product requirements.
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Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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RELIABILITY REPORT

IL205-207, 1L211-213
IL215-217, 1L221-223
Small Outline Surface Mount Optocoupler

SIEMENS

The following summary documents the capability
of the small outline surface mount optocoupler
series to meet and exceed reliability standards

for the highest level semiconductor products.

ENVIRONMENTAL
Total
Test Conditions Duration Devices Tested Failures
Temperature Cycling —-55°C to +150°C 200 Cycles 152 0
Thermal Shock 0°C to +100°C 100 Cycles 76 0
Solder Heat Test 260°C 10 Seconds, 3 Times 76 0
Lead Integrity Test 8 oz. Tension 30 Seconds 76 0
Vapor Phase Zone Test 215°C 60 Seconds 76 0
ENVIRONMENTAL LIFE
Total
Test Conditions Duration Device Hours Failures
Pressure Pot Test 121°C/ 15 PSIG Steam 288 Hours 10,944 0
Temperature / Humidity 85°C / 85% RH 1000 Hours 38,000 0
High Temperature Storage 150°C 1000 Hours 76,000 0
OPERATING LIFE
Total
Test Conditions Duration Device Hours Failures
Ambient Life 25°C, =60 mA 1000 Hours 57,000 0
Ambient Life 25°C, l[g=40 mA 1000 Hours 57,000 0
High Temperature Life 70°C, l[=40 mA 1000 Hours 38,000 0

GENERAL

Isolation Breakdown 3KVACgps for 1 sec: No Failures
Average Change in CTR Over Pressure Pot Test: 3.6%

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

CUSTOM PRODUCTS

CUSTOM SUBSTRATE CUSTOM PLASTIC

LENSES
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CUSTOM INTELLIGENT DISPLAY
IN RED, GREEN OR YELLOW

DATA

CUSTOM SIGNAL
PROCESSING ICs

A representative example of our broad custom capabilities described below.

INTRODUCTION

Siemens Custom Products are designed typically for unique
applications or specific performance requirements using
optical devices. Because of our over 15 years experience as
an optoelectronics supplier, you benefit from this long time
experience and tested performance. Our custom engineer-
ing resources include an engineering expertise in solid state
optical devices and plastic optics, full custom packaging
capability, complex hybrid system capability, IC design, and
an optical design and measurements lab. Our custom
product approach gives you reduced system cost, improved
performance, design ownership, improved reliability, high
product quality, and many more benefits and features.

OUR CAPABILITIES

® Optical Design Expertise
— Solid State Optical Device Solutions
— Plastic Lens Capabilities
— Multi-Element Lens Capability
— Multi-Channel Fiber Optic Design Techniques

® Full Range of Custom Packaging Options

— Modular Assemblies Designed and Built Using:
¢ Custom Leadframes
¢ Molded Plastic Optics
o Hybrid Chip-on-Substrate Assemblies
¢ Polymer Thick-Film Mulitilayer Substrates

— Transfer Molded Packages

— Hermetic Packages

¢ Specialize in Hybrid Functional Modules
— Extensive Chip-On-Board Experience
— Precise Die Positioning in Single Units or Arrays
— Board Component Design
— Surface Mount Technology

® Optical Measurements Facility
— Absolute Characterization of Optical Performance

— Fast and Accurate Responses to Customer
Requirements

— Measurements Traceable to National Bureau of
Standards
© Computer Aided Design Facility

¢ In-House IC Design Capability
— High Speed Silicon Gate CMOS and Bipolar
Technology
— Complete IC Test, Process and Product Engineering

¢ Quality and Reliability Control
— Established QC System
— Typical Quality Level, under 100 PPM
— Extensive Product Characterization

® State-of-the-Art Materials
— Full Spectrum of Visible LEDs, Infrared Emitters, and
Detectors

® Wafer Fabrication Facility
— Complete Control of Device Fabrication
— State-of-the-Art Process and Materials
— Custom Die Designs

® Modern, Offshore Assembly Facility
— 42,000 Square Feet Facility in Penang, Malaysia
— Latest Automated Assembly Equipment
— Test and Burn-in Capability
— "ust-inTime” Philosophy
— Over 14 Years Experience in Optical Hybrid
Assemblies



CUSTOMER BENEFITS

® Reduced System and Program Costs
— Higher Level of Integration
— Reduction in Components Required

* @ Optimum Product Performance
— Use of Latest Technology
— Improved Optical Design Techniques

® Uniquely Competitive Designs
— Special Functions and Features
— Proprietary Customer Design

® Reduced Product Development Time
— Allows Quicker Entry to Market

® Improved Reliability and Quality

CUSTOM ENGINEERING RESOURCES

Siemens is an expert in evaluating customer requirements
and proposing systems solutions. For example, our
engineers are specialists at integrating LED displays with
microprocessors to form display subsystems.

Also, our expertise in optical engineering allows us to
optimize emitter/detector system designs. This includes:
unique plastic lens design, multi-element lens designs, multi-
channel fiber optics design techniques as well as the use of
othér optical elements such as apertures, reflectors,

mirrors, etc.

CUSTOM PACKAGING AND HYBRID
CAPABILITIES

Custom packaging is another option available to you
offering a significant size reduction and resulting cost
savings over most existing designs. Our modular assemblies
are designed and built using custom leadframes, custom
molded plastic lenses, hybrid chip-on-substrate assemblies
or polymer thick-film multilayer substrates. We have exten-
sive chip-on-board experience for airgap, concoat, and
epoxy encapsulated modules. We support air gap
assemblies with metal or plastic housings. We also have the
technology to transfer mold epoxy packages. For harsh
environmental conditions we offer hermetic processing using
glass, ceramic or metal assemblies.

Another area of expertise is in precise die positioning in
single units or arrays. Our surface mount technology
supports both ceramic and PCB substrates. Our component
design capability includes visible LEDs, IR LEDs, Op Amps,
Photodiodes, Phototransistors, LS| CMOS Chips, Bipolar
ICs, Optocouplers, and Discretes. In summary, we are the
optoelectronic specialists in the design of hybrid modules.

" OPTICAL DESIGN AND MEASUREMENTS
LABORATORY

The Siemens Optics Lab, a versatile and precise optical
measurement facility, provides fast and accurate absolute
characterization of optical radiation performance. This
insures fast and accurate responses to customer
requirements and on-site field support available on complex
issues. The lab is coordinated with standards organizations
worldwide insuring the latest conventions for optical
measurement procedures. All measurements are traceable
to the National Bureau of Standards.

Listed below are a few of our optical laboratory’s

capabilities:

o | ED spectral irradiance from 280 to 1070 nm.

o | ED spectral luminosity from 380 to 780 nm.

* Radiometric and photometric intensity.

¢ Detector response versus wavelength from
280 to 1070 nm.

* Precise computer based measurement system.

* Other optical capabilities available to support customer
needs.

WAFER FABRICATION FACILITIES

For your custom requirements, Siemens wafer fabrication
facilities use state-of-the-art materials such as Silicon
Carbide (SiC) for pure blue light, Gallium Arsenide (GaAs),
Gallium Aluminum Arsenide (GaAlAs), Gallium Phosphide
(GaP), and Gallium Arsenide Phosphide (GaAsP). We
control device fabrication through in-house bulk crystal and
epitaxal growth. We can control wavelength in a range from
560 nm to 900 nm. Our in-house bulk crystal growth yields
material with defects per square centimeter among the
lowest in the industry. This quality material gives you higher
reliability and more brightness with lower power.

CAD/CAM: DESIGN AND ASSEMBLY

We design custom assemblies and subassemblies by
computer and assemble by computer-controlled automated
assembly equipment. This vastly improves the reliability and
quality control while offering more features at the lowest
possible cost.

AUTOMATED OFFSHORE ASSEMBLY FACILITY

The Siemens assembly plant, in Penang, Malaysia, uses the
latest in automated assembly and test equipment allowing
effective and flexible approaches to varying technologies
and products yielding competitive costs and prices. Our
automated computer tracking system supports a “just-in-
time" delivery philosophy. A total quality concept includes a
statistical process control program, a continuous calibration
program a preventive maintenance program, and an
employee job awareness enhancement program is an on-
going commitment. A complete test and burn-in facility is
supported by a failure analysis group and reliability
monitors. Production lots are traceable guaranteeing pre-
dictability of quality and yield. A dedicated product
development group supports a variety of customer needs.
We have accumulated a total of over 14 years experience in
the assembly and test of high density optoelectronic hybrid
assemblies.

CUSTOMER BENEFITS

Your program benefits in many ways, through a combination
of the engineering resources and available technology. We
can reduce your system and overall program costs through
higher levels of integration, reduced component inventory/
lower component costs, elimination of in-house assembly
labor costs, lower inventory costs, reduction of warranty
expenses, and lower administrative costs. We can offer
optimum product performance with improved optical design
techniques using leading edge technology. Our state-of-the-
art packaging techniques offer significant size reductions as
well as improved operating conditions. All this leads to




improved product quality and reliability characteristics since
the final product is 100% tested and guaranteed
operational.

Your design will be uniquely competitive since it will use
features and technologies not available to your competitors.
The design will be your proprietary product. Our ability to
dedicate engineering resources to your custom project frees
up your resources for other programs enabling your pro-
ducts quicker introduction to the market. You receive only
fully tested and quality assured product (100% vyield) for
improved reliability and quality.

CUSTOM APPLICATIONS AND MARKETS SERVED

Siemens Custom Products have applications in virtually
every OEM market. We currently serve the industrial,

Examples of Products in Production:

medical, EDP and computer peripherals, telecommunica-
tions, office equipment, and transportation markets. Some
high volume applications now in production include:
medical fluid flow sensor, medical oximetry probes, elec-
tronic coin sensing, industrial controller displays, currency
validation, computer touch screen sensing, instrumentation
panels, sign boards, information of data terminal displays,
and custom lamps and bar graphs.

INQUIRIES

Your inquiries should include mechanical, electrical, and
environmental requirements. Also include anticipated
product volumes, price objectives, and leadtimes since
these considerations affect the design and tooling
approach.

Industrial Display

Fluid Flow Sensor

Coin Sensor

Telephone Switch Indicator Lamp

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/ TWX 910-338-0022
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Intelligent Display® Devices

Programmable Display™ Devices

Intelligent Display Assemblies




Intelligent Display® Devices

Pack- Part Char-
age Number acter
Type Package Outline /Color Height Description Page
4 Char. DL 1414T 127 17 segment, 4 character dispiay with built-in CMOS 2-5
Module Red ASCII decoder, multiplexer, memory and driver.
Encap-
sulated
8 Char. M OL 1814 1127 17 segment, 8 character display with built-in CMOS 2-20
Module &) @@@@@@ = Red ASCIl decoder, multiplexer, memory and driver.
Encap-
sulated
N DL 14168 2-10
4 Char. SR &2 R
Module D od . 16 segment, 4 character display with built-in CMOS
Encap- ) -160 ASCII decoder, multiplexer, memory and driver.
sulated DL 1416T %
Red 2-15
oo B
4 Char. DL 2416T 17 segment, 4 character display with built-in CMOS 2-25
Module Red 160" ASCIi decoder, multiplexer, memory and driver.
Hermetic
Seal
4 Char. DL 3416
Module Red 225" 17 segment, 4 character display with built-in CMOS 2-31
Encap- ASCII decoder, multiplexer, memory and driver.
sulated
Single DLO 4135
Char. 00000 Hi. Eff.
E - 00000
sglca?:d 85838 Red 43" | 5x7 Dot Matrix, single character display with built-in 2-36
§g§§g DLG 4137 CMOS ASCII decoder, multiplexer, memory and driver.
Green
88 888 DLO 7135
Single hotolololo] Hi. Eff.
Char. lelololo]0) Red " o . . .
Encap- .68 5x7 Dot Matrix, single character display with built-in 2-40
sulated 88888 DLG 7137 CMOS ASCII decoder, multiplexer, memory and driver.
elolelolo} Green

For non-standard requirements, see Custom Products on page 1-1.

* Not for new design.




Programmable Displays™

Part
Package Number Character
Type Package Outline /Color Height Description Page
8 Char. PD 2816 .160" 18 segment (including decimal and
Module Red character underline), 8 character display
Encap- with built-in CMOS ASCII decoder, multi-
sulated plexer, memory and driver. Software
HEEEEEEE driven—true microprocessor peripheral, 2-76
some additional features over !ntelligent
Displays include: control and display
memory read/write, dimming (3 levels)
and blanking, blinking cursor/character,
lamp test and digit underline.
4 Char. PD 2435 5 x 7 dot matrix, 4 character display with
Module Hi. Eff. 200" built-in CMOS ASCII decoder, multiplexer,
Red memory and driver. Software driven—true
PD 2437 microprocessor peripheral, some addi- 267
. et Green tional features over Intelligent Displays
DIGIT3_DIGIT2 DIGIT1_DIGITO include control and display memory
read/write, dimming (3 levels) and
blanking, blinking cursor/character and
lamp test. 96 ASCI| character format.
4 Char. PD 3435 % 5 x 7 dot matrix, 4 character display with
Module Hi. Eff. 270" built-in CMOS ASCII decoder, multiplexer,
% °§ 6°%% H go000 Red memory and driver. _ngthilre drivend—(j-}rue
ooy Hgo 8, || oo microprocessor peripheral, some addi-
%00 8o || o000 °ooo§ P%&?Z* tional features over Intelligent Displays 2-85
o2 LT 2 Lo LGS include control and disptay memory
read/write, dimming (3 levels) and
blanking, blinking cursor/character and
lamp test. 96 ASCII character format.
4 Char. PD 3535 5 x 7 dot matrix, 4 character display with
Module Hi. Eff. 270" built-in CMOS ASCII decoder, multiplexer,
CLLMCELLTE Red memory and driver. Software driven—true
I PD 3537 microprocessor peripheral, some addi- 2-94
e 8 Green tional features over Intelligent Displays
include control and display memory
read/write, dimming (3 levels) and
blanking, blinking cursor/character and
lamp test. 96 ASCII character format.
f(; 8 9999939 PD 1165 8 x 8 dot matrix display module with
Stackable 0000000 Hi. Eff. 1.16" @lterngte language apd graphiqs capabil-
Programm- 0000000 Red Square ity. With on-board drivers, built-in RAM. 2-59
able Display 000000 PD 1167 Area Software controllable features: 9 levels of
Module (olelele elole] Green intensity settings, memory clear, blanking
0000000 or blinking, built-in lamp test, interlocking
QO0QO00 XY stackable for larger displays.

For non-standard requirements, see Custom Products on page 1-1.
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Hi-Rel/Military Displays

Part
Package Number Character
Type Package Outline [Color Height Description Page
Intelligent Display Device
4 Char. MDL 2416 17 segment, 4 character display with
Module Red 15" built-in CMOS ASCII decoder, multi- 246
Hermetic MDL 2416C plexer, memory and driver. Hi-Rel
Seal Red Military Type.
Programmable Display
4 Char. MPD 2545 5 x 7 dot matrix, 4 character Hi-Rel/
Module Hi. Eff. 25" Military display with built-in CMOS ASCII
Hermetic Red ' decoder, multiplexer, memory and driver. o1
Seal MPD 2547 Software driven microprocessor periph- 3
Green eral. Rugged ceramic package. Wide
temperature operating range for high
reliability industrial and military use.
Alphanumeric Display
Light Luminous Intensity
Package Package Outline Part Emitting Per Segment
Type (Shown Actual Size) Number Area Description Polarity Color Typ @ (mA) | Page
; Common
Single DLR 5735
Char. No built-in °aéh°de fow
ncap- 17.5mm CMOS drive ommon
sulated DLR 5736 circuitry anode row Red 200p.cd 20 >
(Filled " -
Reflector) pLGs73s | ©° 5 x 7 dot Common
matrix cathode row | Green 650cd 10
DLG 5736 Common
anode row

For non-standard requirements, see Custom Products on page 1-1.




SIEMENS DL 1414T

.112" Red, 4-Digit 17-Segment
ALPHANUMERIC Intelligent Display®
With Memory/Decoder/Driver

Package Dimensions in Inches (mm)

LED Programmable/
Intelligent
Display Devices
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FEATURES NON CUM XXX+ 008 (177)
* 112" High, Magnified Monolithic Character
* Wide Viewing Angle, X Axis +40°, DESCRIPTION
Y Axis +55° . . .
The DL 1414T is a four digit display module having 16 bar

* Close Vertical Row Spacing, .800" segments pius a decimal and a built-in CMGS integrated circuit.
* Rugged Solid Plastic Encapsulated Package

The integrated circuit contains memory, ASCIlI character

* Fast Access Time, 280 ns generator, and LED multiplexing and drive circuitry. Inputs are
e Compact Size for Hand Held Equipment TTL compatible. A single 5-volt power supply is required. Data
« Builtin Memory entry is asynchronous and random access. A display system can
« Built-in Ch ter G t be built using any number of DL 1414Ts since each character in
uiit-in Character Generator any DL 1414T can be addressed independently and will
¢ Built-in Multiplex and LED Drive Circuitry continue to display the character last written until it is replaced
« Direct Access to Each Digit Independently & by another.
Asynchronously Loading data into the DL 1414T is straightforward. The desired
e TTL Compatible, 5 Volt Power data code (Do—Dg) and digit address (Ag, A4) is presented in
« 17th Segment for Improved Punctuation Marks parallel and held stable during a write cycle. Data entry may be
« Low P c ti icall A asynchronous and in random order. (Digit O is defined as right
o Power Consumption, Typically 10 MA Per  hand digit with A; = Ag=0=low).

System interconnection is also straightforward. The least signifi-

* Intensity Coded for Display Uniformity cant two address bits (Ag, Aq) are normally connected to the like

* Exter:ded Opergting Temperature Range: named inputs of all DL 1414Ts in the system. Data lines are
~40°Cto +85°C connected to all DL 1414Ts directly and in parallel. Multiple

* End-Stackable, 4-Character Package DL 1414T systems usually use an external one-of-N decoder

¢ 100% Burned In and Tested chip. The “write” pulse is connected to the CE of the decoder. A

3-t0-8 line decoder multiplexer (74138) or a 4-to-16 line
decoder/multiplexer (74154) are possible choices. All higher-
order address bits (above A4) become inputs to the decoder.

Important: Refer to Appnote 18, “Using and Handiing
Intelligent Displays”. Since this is a CMOS device, normal pre-
cautions should be taken to avoid static damage.

Specifications are subject to change without notice.
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Maximum Ratings

Supply Voltage, Vce -0.5t0 +6.0 Vdc
Voltage, Any Pin Respect to GND . —0.5 to (Voe +0.5) Vdc
Operating Temperature. .. ............ —40°C to +85°C
Storage Temperature —40°C to +100°C
Maximum Solder Temperature, 1.59 mm (0.063")

below Seating Plane, t<5sec................. 260°C
Relative Humidity (non condensing) @85°C .. ... . ... 85%
ESD (MIL-STD-883, method 3015) ............. Vz=3 KV
Optical Characteristics @25°C
Spectral Peak Wavelength .. ............. .. 660 nm typ.
Magnified digitsize . .. .............. .. 0.112" % 0.085"

Time Averaged Luminous Intensity
(100% brightness,

0.30 mcd/digit min.

8 segments/digit, Voc =5 V) 0.55 med/digit typ.
LED to LED Intensity Matching 1.8:1.0 max.
Device to Device Intensity Matching (one bin) . 1.5:1.0 max.

TOP VIEW

121

098 7

1213456
Product Identification ¥
Markings on Front Surface
Pin| Function Pin |  Function
1 D5 Data Input 7 |Gnd
2 | D4 Data Input 8 | D@ Data Input (LSB)
3 | WR Write 9 | D1 Data Input
4 | A1 Digit Select 10 | D2 Data tnput
5 | A® Digit Select 11 | D3 Data Input
6 | Vece 12 | D6 Data input (MSB)

TIMING CHARACTERISTICS

WRITE CYCLE WAVEFORMS

Bin to Bin Intensity Matching . ... ......... .. 1.9:1.0 max. B A1
Viewing Angle (off normal axis) [ — T pl
Hori;ontal ................................. +40° R T_/l/————
Vertical ....... .. ... . +556° o l— mw —
00-0D6 _\/J( — — TDH_?]C
vourmet reurie O K= e
DC CHARACTERISTICS
-40°C +25°C +85°C
Parameter Min. | Typ. [ Max. | Min. | Typ. | Max. | Min. | Typ. | Max. [Units | Conditions
lcc 4 Digits on 60 75 50 65 40 55 | mA | Vec=5V
10 segments/digit
lcc Blank 15 | 35 10 | 27 05 | 20 | mA [ Vee=WR=5V,
ViN=0V
IiL (@l inputs) 80 180 60 [ 160 45 90 uA | V=08V,
Vec=5V
Vin 20 20 20 v Vee=5V+05V
Vi 08 08 08 \% Vec=5V+05 V
AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @V =4.5 V()
Parameter Symbol —40°C (ns) +25°C (ns) +85°C (ns)
Address Set Up Time Tas 175 250 325
Address Hold Time TaH 30 30 30
Write Delay Time Two 30 30 30
Write Time Tw 150 225 300
Data Set Up Time Tos 125 175 250
Data Hold Time ToH 30 30 30
Access Time@) Tace 205 280 355

Notes: 1. Access time Tacc =Tas +TpH
2. Digit multiplex frequency may vary from 200 Hz to 1.3 KHz.
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CHARACTER SET

Do L H L H L H L H E-_g
=
Dl L L H H L L H H E n;_:g
D2 L L o L L H H H H g"—E E
DG D5 D4 D3 | iE%
I - - 4
I 1 i o | S /
R o 0| 0 Aoy
T
/N T w oL . /
LinjLin N/ ‘\ 7~ 1 / . ’
] I ] 7 1] C C T
LHHIL 1| a ] I
o
Iy ] - - /7 1N -
L H/H|H ’:' _‘ _ / !- o -) [}
i SR e e N A N O SO Y SO (Y
”“L LYl au oL L
wiclelu Lt T L s |1 [V I ANy B
[ T T I R N [ N [ L)
[ R o R o B A I A VA B |
HILIRE NI 230 g v wN
vl x| 7T \ N
HiLIH]H N | I/ | L \ N
All Other Input Codes Display ““Blank’’
LOADING DATA STATE TABLE
DIGIT
WR A1 AO D6 D5 D4 D3I D2 D1 DO 3 2 1 O
H PREVIOUSLY LOADED DISPLAY G|R|E!|Y
L LL HIL]L|IL[H]L]IH | 6|R|E|E
L L H H L H L H L H G|R V] E
L H L H L L H|H|L L G L u E
L H| H H L L L L H L B L U E
L L| H Hiv|e|L|HlL|ln | BlL|lE|E
L Lt HI{Lt|H|L|H|H|H | B|L|E|lW
L X| X SEE CHARACTER CODE SEE CHARACTER
SET

X =DON'T CARE

DL 1414T

2-7



| %
it 2
Z
c -
= 2
ROM @ o
| 2
i
050/ DISPLAY
piGIT Nz 82 NA KA
COUNTER 1 M4 Do N
oecooeal 'Z;_\.' 'ZP' 'ZP' ':’-;5'
[HIREN!
30
RAM i g
7]

| —
WRITE
ADDRESS
DECODER
[~}
o

2

On 0z9] D27 024 |02 o20]or o fors 012 Jon
%% %04 WR
sesmiliBiiBiinliiniimiENin

ADDRESS Ay A 2

i

ADDRESS A,
A

3

[
74138
C

A

'+
WRITE .

TYPICAL INTERCONNECTION
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DL 14147
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DESIGN CONSIDERATIONS

For details on design and applications of the DL 1414T utiliz-
ing standard bus configurations in multiple display systems,
or parallel 1/0 devices, such as the 8255 with an 8080 or
memory mapped addressing on processors such as the
8080, Z80, 6502, or 6800 refer to Appnote 15 in the current
Siemens Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the com-
ponents that interface with the display be powered by the
same supply to avoid logic inputs higher than Vgc. Addi-
tionally, the LEDs may cause transients in the power supply
line while they change display states. The common practice
is to place .01 uF capacitors close to the displays across
Ve and GND, one for each display, and one 10 uF
capacitor for every second display.

ESD PROTECTION

The metal Gate CMOS IC of the DL 1414T is extremely im-
mune to ESD damage. It is capable of withstanding
discharges greater than 3KV. However, users of these
devices are encouraged to take all the standard precau-
tions, normal for CMOS components. These include proper-
ly grounding personnel, tools, tables, and transport carriers
that come in contact with unshielded parts. If these condi-
tions are not, or cannot be met, keep the leads of the
device shorted together or the parts in anti-static packaging.

SOLDERING CONSIDERATIONS
The DL 1414T can be hand soldered with SN63 solder us-
ing a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063" below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
.unheated acetone.()

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your preferred solvent vendor for chemical composition in-
formation. Some major solvent manufacturers are: Allied
Chemical Corporation, Specialty Chemical Division, Morris-
town, NJ; Baron-Blakeslee, Chicago, IL; Dow Chemical,
Midland, MI; E.l. DuPont de Nemours & Co., Wilmington,
DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 12 pin DIP sockets .600” wide
with 100" centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The .112" high characters of the DL 1414T allow readability
up to 6 feet. Proper filter selection will allow the user to build
a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user's benefit by first con-
sidering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 1414T is a
standard red display and should be matched with a long
wavelength pass filter in the 600 nm to 620 nm range. For
display systems of multiple colors (using other Siemens
displays), neutral density grey filters offer the best
compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. Circular polarizing further enhances con-
trast by reducing the light that travels through the filter and
reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Cor-
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; .E.E.-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

Note: 1. Acceptable commercial solvents are: Basic TF, Arklone P,
Genesolve D, Genesolve DA, BlacoTron TF, Blaco-Tron TA and,
Freon TA.

DL 14147

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

DL 1416B

.160" Red, 4-Digit 16-Segment Plus Decimal

ALPHANUMERIC Intelligent Display®
With Memory/Decoder/Driver

Package Dimensions in Inches (mm)
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* 0.16” x0.125", Magnified Monolithic Character
¢ Viewing Angle, X Axis +30°, Y Axis +50°

* Rugged, Solid Plastic Encapsulated Package

¢ Top Lens Rail for Display Protection

» Fast Access Time, 350 ns

* Full Size Display for Stationary Equipment

¢ Built-in Memory

¢ Built-in Character Generator

¢ Built-in Multiplex and LED Drive Circuitry

* Direct Access to Each Digit Independently &
Asynchronously

* TTL Compatible, 5 Voit Power

* 17th Segment (Decimal Point) for Improved
Punctuation Marks

¢ Independent Cursor Function

¢ End Stackable, 4 Character Package

¢ Intensity Coded for Display Uniformity
* 100% Burned In and Tested

* Extended Operating Temperature Range: —~40°C
to +85°C

The DL 1416B is a four digit display module having
16 segments plus decimal and a built in CMOS integrated
circuit.

The integrated circuit contains memory, ASCII ROM decoder,
multiplexing circuitry, and drivers. Data entry is asynchronous
and can be random. A display system can be built using any
number of DL 1416Bs since each digit of each DL 1416B
can be addressed independently, Each digit will continue to
display the character last “written” until replaced by another.

System interconnection is very straightforward. The least
significant two address bits (Ag, A1) are connected to the like
inputs of all DL 1416Bs in a system. In small systems having
16 digits (four DL 1416Bs), the enable (CE) inputs of the four
devices could simply be used directly to_select each

DL 1416B. In larger display systems, the CE inputs would
come from a 1 of N decoder integrated circuit. In this case,
address lines A,...A, would go to the decoder inputs. Data
lines {Dg-Dg) would be connected to all DL 1416Bs directly
and in parallel. The cursor (CU) and write (WR) lines would
also be connected directly and in parallel. The display will
then behave as a “‘write only memory”’.

The cursor function causes all segments of a digit position to
illuminate. The cursor is NOT a character, however, and
upon removal, the previously displayed character will
reappear.

Important: Refer to Appnote 18, “Using and Handling
Intelligent Displays’' . Since this is a CMOS device, normal
precautions should be taken to avoid static damage.

Specifications are subject to change without notice.



Maximum Ratings Optical Characteristics
Supply Voltage Veg ... ..o -0.5Vto +6.0 Vdc Time Averaged Luminous Intensity
Voltage, Any Pin Respect to GND . —=0.5 to (Vg +0.5) Vdc per digit (8 segments) ................ 0.25 med min.
Operating Temperature. .. ............ ~40°C to +85°C @25°C ... 0.75 med typ.
Storage Temperature ............... ~40°C to +100°C Off Axis Viewing Angle: -
Maximum Solder Temperature, 1.59 mm (0.063") Horizontal ... £30° 18 _§
below Seating Plane, t<5sec................. 260°C Vertical ... +50° Y
Relative Humidity (non condensing) @85°C ... ... ... 85% Digit size ... 0.160"x0.125" EEE
ESD (MIL-STD-883, method 3015) ... ....:..... Vz=3 KV Spectral Peak Wavelength ................ .. .. 660 nm E_ 2
LED to LED Intensity Matching . ............ 1.8:1.0 max. =
Average Display Intensity Matching (one bin) .. 1.5:1.0 max.
TIMING CHARACTERISTICS Bin to Bin Intensity Matching (adjacent bins) .. 1.9:1.0 max.
WRITE CYCLE WAVEFORMS
53] \ sofeis pissmiaenl Pin Function Pin Function
_ 1 D5 Datalnput 11 Al Digit Select
,l Toes 1 Teen =\ 2 D4 D:t: I:s:t 12 Unused ¢
TU AG. Al 3( ! @@@ ’5’4‘ 3 DO Data lnput 13  Unused
[ T T i1y 4 D1 Data Input 14  Unused
e Tas -—‘——I TaH — mgw mglt nl(l;n Dlng 5 D2 Data Input 15  Unused
WR M A 6 D3 Data Input 16 Unused
J | 7 CE Chip Enable 17  Unused
TWD e TW —— 8 WR  Write 18 V+
+ TOP VIEW 9 TU Cursor Input 19 V-
0g- Do >i< i J 123456782910 10 AQ Digit Select 20 D6 Data Input
— Tos ~—— TOH
TIMING MEASUREMENT 4 VOLTS
VOLTAGE LEVELS D@G 2 voLTS
0 VOLTS
DC CHARACTERISTICS
-40°C +25°C +85°C
Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Units | Conditions
lcc 4 Digits on 115 | 140 80 | 125 65 | 100 [ mA [Vge=5V
10 segments/digit
lcc Blank 25 | 40 20 | 35 15 | 25 | mA | Vec=WR=5V,
BL=08V
i 100 | 120 75 | 90 60 | 75 | wA | Veg=5V,Vn=08V
Vig 20 20 20 V| Voo=5V+05V
Vi 08 08 08 | v |Vge=5V05V
AC CHARACTERISTICS Minimum at Voo =4.5 V in nanoseconds
Parameter Symbol -40°C +25°C +85°C
Address Set Up Time Tas 225 300 400
Cursor Set Up Time Tcus 225 300 400
Chip Enable Set Up Time Tces 225 300 400
Data Set Up Time Tos 100 175 300
Write Time Tw 150 250 350
Address Hold Time Tan 30 50 80
Data Hold Time Tou 30 50 80
Write Delay Time Two 30 50 80
Chip Enable Hold Teen 30 50 80
Cursor Hold Time TCuR 30 50 80
Access Time Tacc 255 350 480
DL 14168
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LOADING DATA

The chip enabie (CE) held low and cursor (CU) held
high will enable data loading. The desired data code
(Dg-Dg) and selected digit address (Ag-A1) should be
held stable while write (W) is low for storing new data.
The timing parameters in the AC characteristics

table are minimum and should be observed. There are
no maximum timing requirements. Data entry may be

LOADING CURSOR

The chip enable (CE) and Cursor (CU) are held low.
A write (W) signal will now load a cursor into any
digit position addressed by (Ag - A4); as defined in
data entry. A cursor will be stored if DO = H and
removed if DO = L. The (CU) pulse width should
not be less than write (WR) pulse or erroneous data
may appear in the display.

asynchronous and in random order. All undefined
data codes {see character set) loaded as data will dis-
play a blank.

Digit 0 is defined as the right hand digit with Ay = Ag
=0 =(low).

TYPICAL LOADING DATA STATE TABLE TYPICAL LOADING CURSOR STATE TABLE

T
____ _|ADDRESS| DATA INPUT ' DIGIT DIGIT DIGIT DIGIT CONTROL Aopuzs—w DATA iseLAY
W A A oe]os»m‘nsvbzvmyoo R 2 1 o | ot T WA A Ao o6 05 o4 s oe o me 13 o1 S
wix!xl x‘ xIx x x x x x x O o L x x ® PREVIOUSLY LOADED DISPLAY B E AR
LoH, L‘ L'L|H L L L Lt L H N0 el cnOc el e, A X X H | DISPLAY PREVIOUSLY STOREDCURSORS |[B E A R
i N NO oLt L L px x x x x x wiBE AM®
LH{LLHHLLLLHL CHANGE |CHANGE| B A Lol LK X X X X X X' MW B ER B
LW LW LW L L L L HoH cuance| € | B A Ctrfnrxxxx xxwleRB®E
L H{L|/H H/H L L L H L L o c| B A Lottt U xxxxxxugﬂgm
LHLlLL‘HLLLHLH D c| e 3 Lo g X X x x xxt L
T o k|8 E X = DON'T CARE
T R e SEE CHARACTER SET
X = DON'T CARE
CHARACTER SET
o] L H L [ L H L | H
o1| L L H H L L H | H
02| L [ L ] H H | w
D605 D4 D3
] " | g /
LRt ! L L %
. A (Y}
/ \ )K [} -— /
LiH|LH |/ T |/ .7
=
LiH[H[L I v ) } u | C|C a
o 1L a BRI ]
h |
. 0 - - 4 \ "
LiHHH B J ]7/ SN R . 1
T - " - -
L i A i B v I I 1 E C i
HiLIL|L - o - -
il od|r o _ Ll
T -
wivicle L [ /|1 NN
i F L L[N |t g
I I - -
[ R e B e B Y Clrrlrs |11
HiLIH[L L .
I LY Y| 230 L wN
|
(VAR VRN \ 7
HILIHE T A ljg_ L \ i L/\ -
NOTE: All undefined data codes that are loaded or occur on power-up will cause a blank display state.
DL 1416B
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INTERNAL SCHEMATIC
o1 o1 D9 D8 D7 D6 D5 Da D3 D2 01 DO

B B R A B R R ® BB RE
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LT 11 11 ] I |
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A T
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&
]
CE2
CE1
Typical interconnect
for small systems. 12digits
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Typical schematic
for 32 digit systems

DL 1416B




DESIGN CONSIDERATIONS

For details on design and applications of the DL 14168
utilizing standard bus configurations in multiple display
systems, or Parallel /0 devices, such as the 8255 with an
8080 or memory mapped addressing on processors such
as the 8080, Z80, or 6800, or non-microprocessor based
systems, please refer to Appnote 9A and 13 in our current
Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the com-
ponents that interface with the display be powered by the
same supply to avoid logic inputs higher than Vgc. Addi-
tionally, the LEDs may cause transients on the power supply
line while they change display states. Common practice is to
place .01 uF capacitors close to the displays across V¢ and
GND, one for each display, and one 10 uF capacitor for
every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 1416B is extremely im-
mune to ESD damage. It is capable of withstanding
discharges greater than 3KV. However, users of these
devices are encouraged to take all the standard precau-
tions, normal for CMOS components. These include proper-
ly grounding personnel, tools, tables, and transport carriers
that come in contact with un-shielded parts. Where these
conditions are not, or cannot be met, keep the leads of the
device shorted together or the parts in anti-static packaging.

SOLDERING CONSIDERATIONS
The DL 1416B can be hand soldered with SN63 solder
using a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 30 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063" below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
-acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your solvent vendor for chemical composition information.
Some major solvent manufacturers are: Alied Chemical Cor-
poration, Speciaity Chemical Division, Morristown, NJ;

Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI;
E.l. DuPont de Nemours & Co., Wilmington, DE.

Further information is available in Siemens Appnotes 18 and
19'in our current Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 20 pin DIP sockets 1.10” wide
with 100" centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc., Fren-
chtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

Further information is available in Siemens Appnote 22 in
our current Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The .16” high characters of the DL 1416B allow readability
up to 8 feet. Proper filter selection will allow the user to build
a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized by first considering the ambient
lighting environment.

Incandescent (with alimost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 1416B is a red
display and should be matched with a long wavelength
pass filter in the 600 nm to 620 nm range. For display
systems of multiple colors (using other Siemens displays),
neutral density grey filters offer the best compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters,
but mounting the filters close to the display reduces this
effect. Care should be taken not to overheat the plastic
filters by allowing for proper air flow.

Optimal filter enhancements for any condition can be
gained through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the fight that travels through the filter
and reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Cor-
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E -
Atlas, Van Nuys, CA.

Please refer to Siemens Appnote 23 for further information.

DL 14168
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SIEMENS

DL 1416T

.160” RED, 4-DIGIT 16-SEGMENT

ALPHANUMERIC Intelligent Display®

WITH MEMORY/DECODER/DRIVER

Package Dimensions in Inches (mm)
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NOT FOR NEW DESIGNS

(Refer to the Improved Extended Performance of DL 1416B for Similar Applications.)

FEATURES
® End-stackable, 4-Character Package

® High Contrast, 160 mil High, Magnified Monolithic
Characters

Viewing Angle + 20°
64-Character ASCII Format
Built-in Memory, Decoder, Multiplexer and Drivers

Direct Access to Each Digit Independently and
Asynchronously

5 Volt Logic, TTL Compatible
5 Volt Power Supply Only
Independent Cursor Function

Intensity Coded For Display Uniformity

DESCRIPTION

The DL 1416T Intelligent Display is a four-digit LED
display module having a 16-segment font and an
on-board CMOS integrated circuit driver.

The CMOS chip includes memory for four digits and
cursor, 64 ASCII character generator ROM, and
segment/digit drivers with associated multiplexing cir-
cuitry. Inputs are TTL compatible as is the power
supply requirement. Data entry is asynchronous and

random access. A display system can be built using
any number of DL 1416Ts since each digit of each

DL 1416T can be addressed independently. Each digit
will continue to display the character last “written”
until replaced by another.

A cursor is defined as all segments of a digit position
to be lit. The cursor is not a character, however, and
upon removal leaves the previously displayed character
unchanged. Normally, the cursor would be loaded

and unloaded (flash) under software control. This can
be used as a pointer in a line of DL 1416T displays or
a "lamp test” function is realized by simply storing

a cursor in all four digit positions of a dispiay.

System interconnection is very straight forward. The
least significant two address bits (Ag, Aq) are
connected to the like inputs of all DL1416Ts in a
system. In small systems having 16 digits

{4-DL 14167Ts), the enable (CE) inputs of the four
devices could simply be used directly to select each
DL 1416T. In larger displays, the CE inputs would
come from A 1-of-N decoder integrated circuit. In
this case, address lines Ay . .. A, would go to the
decoder inputs. Data lines (Dg-Dg) would be con-
nected to all DL 1416Ts directly and in parallel. The
cursor (CU) and write (W) lines would also be con-
nected directly directly and in parallel. The display
will then behave as a “‘write-only memory.”
Important: Refer to Appnote 18, “Using and Handling

Intelligent Displays". Since this is a CMOS device, normal
precautions should be taken to avoid static damage.

Specifications are subject to change without notice.

LED Programmable/

Intelligent
Display Devices




Pin Function Pin Function DI IrIraear——
1 Db Data Input 1 A1 Digit Select
2 D4 Data Input 12 Unused
3 DO Data Input 13 Unused
4 Dt Data Input 14 Unused
5 D2 Data Input 15  Unused
6 D3 Data Input 16 Unused
7 TE Chip Enable 17 Unused
8 W Write 18 V+
9 €U Cursor Input 19 V- ToP. ViEW
10 A0 Digit Select 20 D6 Data Input 1234567809 1,,‘

OPTO-ELECTRONIC CHARACTERISTICS @ 25T

MAXIMUM RATINGS. OPTICAL CHARACTERISTICS (TYPICAL)
VEG v v vvvrennnnane -05Vto60V Luminous Intensity per
. digit/8 segments @5V, . ... ......... 8 med
Voltage, Any Pin A
Respect to GND (V-) .. -0.5 to Vec +0.5 VDC Viewing Angle .. ... S x 20°
Operating Temperature . . . . .. . ~20 to +65°C Digit Size . ............... --.. 0.16"x0.125
Storage Temperautre . . . .. . ... -20 to +70°C Spectral Peak Wavelength. . . .. ......... 660 nm
Relative Humidity LED to LED intensity matching .. ... .. 1.8:1.0 max.
i G 85% Display to Display intensity matching .. 1.5:1.0 max.
{non condensing) @ 65°C Bin to bin intensity matching ... ..... 1.9:1.0 max.
DC CHARACTERISTICS
Parameter -20°CTyp | +25°c4  |[+65°CTyp| Conditions
|cc 4 digits on (10 seg/digit) 80 mA max? Vcc =50V
lcc Cursor2 105 mA max! Vec =5.0V
lgc Blank Vin=0
7 mA max |20 mA Vec=5.0V
W=50V
he 20 uA 160 uA max |10 uA ViN =.8V
Vee =5.0V
ViL .8 V Max Vec =45V
Vil 2.7V Min Vee =4.5V
3.3V Min Vec =55V

1. Measured at 5 seconds.
2. 60 sec. max. duration.

3. Ve » VIH> 0.6 Vce
4.V = +5.0 VDC £10%

AC CHARACTERISTICS @ 25°C
MINIMUM TIMING PARAMETERS @ 4.5 V (nanoseconds)

Tas 1000
Twp 500
Tw 500
Tos 1000
Tou 400
TaH 400
TceH 400
Tces 1000
Tacc* 1400

TIMING CHARACTERISTICS

WRITE CYCLE WAVEFORMS

CEl ™ ' T
L———TCES -—0: TCEH [=—
0 AG. A1 X ! T
T
L—— Tas —_.I._ Tan —l
W A\ e
|
Two TW —
D@- D86, '

I

_’l Tos —— TOH '—J
4 VOLTS
0 VOLTS

TIMING MEASUREMENT
VOLTAGE LEVELS

Note 1: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be taken to

avoid damage due to high static voltages or electric fields.
Unused inputs must be tied to an appropriate logic voltage level (eigher V+ or V-).

Note 2:

Note 3: Warning — Do not use solvents containing alcohol.

Note 4:

Access time is defined as Tag + TpH (sum of address set up and data hold times).

DL 1416T



LOADING DATA LOADING CURSOR
The chip enable (CE) held low and cursor (CU) held The chip enable (CE) and Cursor {CU) are held low.
high will enable data loading. The desired data code A write (W) signal will now load a cursor into any =
(Dg-Dg) and selected digit address (Ag-A1) should be digit position for which the respective first four data 'E = _§
held stable while write (W) is low for storing new data. lines {Dg, Dq, Dy, D3) individually or together are Egé
The timing parameters in the AC characteristics held high. If previously stored, the cursors can only 575 §
table are minimum and should be observed. There are be removed if their respective data lines are held :,' 2
no maximum timing requirements. Data entry may be low while CE, CU are low and write (W) occurs. =
Zs»;:chr(:)no(us an: n r:ndor;n) :)rdgr.dAll ;ntde\:;r;?gi The cursor (CU) should not be hardwired high {off).
|aa :Oblzsnksee Character set) loaded as data wi s During the power-up of DL 1416s the cursor memory
play ' will be in a random state. Therefore, itis recom-
Digit 0 is defined as the right hand digit with A; = Ag mended for the processor-based system to initialize
=0=low. or write out possible cursors during. the system initial-
izing portion of the software.
The cursor display will be over ridden by a blank
from an undefined code in that digit position.
TYPICAL LOADING DATA STATE TABLE TYPICAL LOADING CURSOR STATE TABLE
____ _|ADDRESS DATA INPUT DIGIT DIGIT DIGIT DIGIT __ __ _ [noDRESS DATA INPUT DIGIT DIGIT DIGIT DIGIT
CE CU W[ A, A, |D6 D5 D4 D3 D2 D1 DO 3 2 1 4 CE CU Wj A, A, |D6 D5 D4 D3 D2 D1 DO
HIXEXE X| x| x| xI x| x| x|x]|x NDN0~°|N° HI X | x| x| XX X! XX} x| x| X b | K} B | E
IS IV S U AT (VR A T AT N IO Y CHARGE|CHARGE |cHARGE| A ciof e xdxixIx!Ixfoefuleln o K| 8 c]
LiHl L LB iHlLiLle el cHaNGE|cHaNGE) B | A CpLbLf] xpbxbix | x| xjejofpuojeu o | x ! B | E
L H L H L | H L L L L H| H CN:NCE c B A L L L X X X X X L L H L o K i E
L H Lf H HIH| L L LiH|L L ] < B } A L L L XX EPxi x| x|u HI L L o B B E
[N I S S U T U RO R T O o | ci{B | E LiLbLl Xy XXX x| HiLpLgte G| k| 8 | E
1} H L H L i H|L L H|L H| H [ K B | E L L L X | XX X[ X} H|H|jHIMH 2 @ ® 23]
L H Ly - === =-1-1-1- SEE CHARACTER SET L L L X | X | x| x| x| L L L ) K B E
X = DON'T CARE X =DON'T CARE
CHARACTER SET
o[ L WL H L H L H
o1 L L | H H L L H H
D2 L L i L H H H H
D6D5 D4 D3
v o i 9 /
B PR
vy w - ’
LiHiLH ANV N | ’ - 7
i [ I A | [ C b}
LHIH|L i I -’ ] 0 i
LI - N VR A el BN
i - - - -
: e e Y | C C [
B R R N S v Y U S I O [ R Y O
WLk LT Lz |1 M N M
[N N W mn L 1IN (L
Cairmi ATl (e
LR L I 230 v w
[V Va4 \ Nl
Ml LN | ¢ |t \ N
NOTE: All undefined data codes that are loaded or occur on power-up will cause a blank display state.
DL 1416T
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-
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INTERNAL SCHEMATIC

D11 D@ D9 D8 D7 D& D5 D4 D3 D2 D1 Dg
B R B & B R BB BB BB
0y~ Dy WA,ACUCE| D¢~ D, WAALCUCE 0y~ Dy WAACUCE|
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‘w 1 1
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GE3
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Typical interconnect

for small systems. 12digits

D3l —— — D2 — = — ——— — — —— ——— — —— — — ]}
B R R R|IERBER B R R &
Dg->Dy WAGA, CU CE|| Dy Dy W Ag A, CUCE] _ . _ _ _{PeDs Waga, CUCE
1] I _ _ o |
DATA
BUS > Ds D )i i
w
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“—_’_—F—f
A3 B8 o
A4 —0————C 2 DISPLAYS
DISABLE o 3 1106
2
74C421
[

Typical schematic
for 32 digit systems
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DESIGN CONSIDERATIONS

For details on design and applications of the DL 1416T utiliz-
ing standard bus configurations in multiple display systems,
or parallel /O devices, such as the 8255 with an 8080 or
memory mapped addressing on processors such as the
8080, Z80, 6800, or non-micro processor based systems,
please refer to Appnote 9A and 13 in the current Siemens
Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the com-
ponents that interface with the display be powered by the
same supply to avoid logic inputs higher than Vee. Addi-
tionally, the LEDs may caus$e transients on the power supply
line while they change display states. The common practice
is to place .01 pF capacitors close to the displays across
Vee and GND, one for each display, and one 10 uF
capacitor for every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 1416T ig extremely im-
mune to ESD damage. It is capable of withstanding
discharges greater than 3KV. However, users of these
devices are encouraged to take all the standard precau-
tions, normal for CMOS components. These include proper-
ly grounding personnel, tools, tables, and transport carriers
that come in contact with unshielded parts. Where these
conditions are not, or cannot be met, keep the leads of the
device shorted together or the parts in anti-static packaging.

SOLDERING CONSIDERATIONS
The DL 1416T can be hand soldered with SN63 solder us-
ing a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of
the PC board or a package surface temperature of 70°C.
Water soluble organic acid flux or (except carboxylic acid)
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 30 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063” below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your preferred solvent vendor for chemical composition in-
formation. Some major solvent manufacturers are: Allied
Chemical Corporation, Specialty Chemical Division, Morris-

town, NJ; Baron-Blakeslee, Chicago, IL; Dow Chemical,
Midland, Mi; E.I. DuPont de Nemours & Co., Wilmington,
DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 20 pin DIP sockets 1.10” wide
with .100” centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The 0.16” high characters of the DL 1416T allow readability
up to six feet. Proper filter selection will allow the user to
build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user’s benefit by first con-
sidering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 1416T is a red
display and should be matched with a long wavelength
pass filter in the 600 nm to 620 nm range. For display
systems of multiple colors (using other Siemens displays),
neutral density grey filters offer the best compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimall filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Witmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Cor-
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E.-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

DL 1416T

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

DL 1814

.112” Red, 8-Digit 17-Segment
ALPHANUMERIC Intelligent Display®
With Memory/Decoder/Driver

FEATURES

* 0.112" x 0.088" Magnified Monolithic Character
¢ Rugged Solid Plastic Encapsulated Package

* Wide Viewing Angle +40°, Both Axis

* Compact Size for Hand Held Equipment

* Fast Access Time, 525 ns

¢ Full integrated CMOS Drive Electronics

¢ Direct Access to each Digit Independently &
Asynchronously

¢ TTL Compatible, 5 Volt Power
¢ 17th Segment for Improved Punctuation Marks

¢ Low Power Consumption, Typically 10 mA per
Character

¢ Display Blank Function

¢ End-Stackable, Eight Character Package
¢ Intensity Coded for Display Uniformity
* 100% Burned In and Tested

* Extended Operating Temperature Range:
-40°C to +85°C

DESCRIPTION

The DL 1814 is an 8-digit module. Each digit has 16
segments plus a decimal segment and a builtin CMOS
integrated circuit.

The integrated circuit contains memory, ASCII character
generator, and LED multiplexing and drive circuitry. Inputs
are TTL compatible. A single 5 volt power supply is re-
quired. Data entry is asynchronous and random access. A
display system can be built using any number of DL 1814's
since each character in any DL 1814 can be addressed
independently and will continue to display the character
last written until it is replaced by another.
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Package Dimensions in Inches (mm)
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Maximum Ratings
Supply Voltage Vo ..ol -0.5Vto +6.0 Vdc
Voltage, Any Pin Respect
toGND ... —0.5V to (Vgc +0.5) Vde

—-40°C to +85°C
—40°C to +100°C

Operating Temperature
Storage Temperature

Relative Humidity (non condensing) @85°C ... ...... 85%
Maximum Solder Temperature, 1.59 mm (0.063")

below Seating Plane, t<5sec................. 260°C
ESD (MIL-STD-883, method 3015) ............. Vz=3 KV
Optical Characteristics
Spectral Peak Wavelength . .. .............. 660 nm typ.
Magnified digit size . .. .............. .. 0.112”7 x0.088"

Time Averaged Luminous Intensity
(100% brightness,
8 segments/digit, Voo =5 V) 0.5 mcd/digit typ.
LED to LED Intensity Matching 1.8:1.0 max.
Device to Device Intensity Matching (one bin) . 1.5:1.0 max.

0.2 med/digit min.

Bin to Bin Intensity Matching. . .......... ... 1.9:1.0 max.
Viewing Angle (off normal axis)
Horizontal ......... ... ... . .. +40°
Vertical ... +40°

Specifications are subject to change without notice.



Pin Function Pin Function TOP VIEW
1 | DO Data input 14 BL (Blank) 26 14
2 (D1t Data input 15 NO PIN
3 | D2 Data input 16 NO PIN
4 | D3 Data input 17 NO PIN =
5 | D4 Data input 18 NO PIN ) ) 8. _8
6 | D5 Data input 19 NO PIN 12y @@@@@@ 12y EE?»
7 | D6 Data input 20 NO PIN sE9
8 |GND 21 NO PIN FEE
9 |A0  Address 22 NO PIN o~ 2
10 [ A1 Address 23 NO PIN =]
1 A2 Address 24 NO PIN
12 |WR Write 25 NO PIN
13 | vee 26 CE (Chip Enable)
1 23 4556 7 8 910111213
DC CHARACTERISTICS
-40°C +25°C +85°C
Parameter Min. | Typ. | Max. | Min. | Typ. [ Max. | Min. | Typ. | Max. |Units | Conditions
lcc(M 8 Digits on 130 156 100 120 85 102 mA Vec=5V
10 segments/digit
lcc Blank(® 25 5.0 2.0 3.5 15 2.0 mA ﬁx=5v
BL=0.8V
IiL (all inputs) 75 110 55 80 40 55 nA Vin=0.8V,
Vi4 2.7 2.7 27 \Y% Vee=5 V+05V
Vi 08 08 08 \ Vec=5 V05V
Notes: 1. Measured at 5 sec.
AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @Vgc=4.5V
Parameter Symbol —40°C (ns) +25°C (ns) +85°C (ns)
Chip Enable Set Up Time Tces 300 450 550
Address Set Up Time Tas 300 450 575
Chip Enable Hold Time Tcen 50 75 100
Address Hold Time TaH 50 75 100
Write Delay Time Two 100 150 200
Write Time Tw 200 300 450
Data Set Up Time Tos 150 250 350
Data Hold Time Ton 50 75 100
Access Time Tacc 350 525 675
Notes: 1. ““Off Axis Viewing Angle” is here defined as: *'the minimum angle in any direction from the normal to the display surface
at which any part of any segment in the display is not visible.
2. This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be taken to avoid damage
due to high static voltages or electric fields. See Appnote 18.
3. Unused inputs must be tied to an appropriate logic voltage level {(either V+ or V-).
4 Warning: Do not use solvents containing alcohol.
5. Vge=5.0 VDC +10%.
6. Access time is defined as Tyg+ Tp, (sum of address set up and data hold time).
7. Vec=4.5V, worst case for all timing parameters.

DL 1814
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LOADING DATA DISPLAY BLANKING

Loading data into the DL1814 is straightforward. The desired Blanking the display may be accomplished by loading a
data and chip enable should be present and stable during blank or space into each digit of the display or by using
a write pulse. No synchronization is necessary, and each the (BL) display blank input.

character will continue to be displayed until it is replaced
with another. Multiple displays will require an external
decoder IC connected to the chip enable input.

Setting the (BL) input low does not affect the contents of
either data. A flashing display can be realized by pulsing
(BL).

A flashing circuit can easily be constructed using a 555
astable multivibrator. Figure 1 illustrates a circuit in

Setting the chip enables CE to its true state will enable data
loading. The desired data code (D0-D6) and digit address
(Ao, A1, Ap) must be held stable during the write cycle for

storing new data. Data entry may be asynchronous and which varying R1 (100K ~10K) will have a flash rate
random. (Digit 0 is defined as right hand digit with of 1Hz~10 Hz.
(Ap=A; =Ag=0)
TIMING CHARACTERISTICS FIGURE 1. FLASHING CIRCUIT FOR DL 1814
USING A 555
WRITE CYCLE WAVEFORMS
CE H +5V
LiTcss ——i Tcen L» 1 8 l
AG. AL T ; X W—
Tas --———i* Tau *l 10uF2 2 7
WwR AN 4 F—NC.
J Two L— Tw 4’{ 3 555 5
08 -06 X i >C QUTPUT
—J Tos L——- Tnu——J
F“_ 5 Rl

TIMING MEASUREMENT DC}C ; :gt:i
VOLTAGE LEVELS 2yours

= olF

<H

TYPICAL LOADING DATA STATE TABLE

DIGIT
BL CE WR A2 A1 A0 D6 D5 D4 D3 D2 D1 DO 7 6 5 4 3 2 1 0
H X[ H{X]| X]|X PREVIOUSLY LOADED DISPLAY s{I |EfM]JE]|NTS
H H| X[ X| X | X! X]|X]|X X| x| x|s |t |E|IM|IE]N]|S
H L|L]vcr|lcef{c|HfLlL]lL{H]lL]H]|S]1T]|E|lM]J]E|NI|S]|E
H L{L{L|L|H|H]J]L|H]L|H|L]H|S]|]I|E|[{M|E|N|U]IE
H L{L|L{H|L|H|L|LIH|[H|L|L|S]I]|]EIM]E{LI|JU]IE
H L{L|L|H]JH|H{L|lL]lL|L|H]|L]|S]|]I]E]M]|B]|]LI|U]IE
H L]l L|H{L]JL|H|L|lL]L|H|]L|H|S]!|E|E]|B]|LI|UVL}E
H L|L|H|L]JH]|H|[LJH|L]H]L]|H|S]|]I|U|JE]B|LI|UIE
H L|L|H}JH}JL|HIL]lL]|H]H|L]|]L|S|L|UIE]|B|LjUIE
H LY{L|H|H|H|H]LILILIiLIH]IL]B]L]JUlE]|B]L|UIE
L X |H|X|x]|x BLANK DISPLAY
H L{L|L|JH]JH]H]LILILIHIHIH|B Ul E u|E
H L]l x| x|{x SEE CHARACTER CODE SEE CHARACTER SET

DL 1814
2-22



CHARACTER SET
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ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the
components that interface with the display be powered by
the same supply to avoid logic inputs higher than Ve,
Additionally, the LEDs may cause transients in the power
supply line while they change display states. Common prac-
tice is to place .01 uF capacitors close to the displays across
Vee and GND, one for each display, and one 10 uF
capacitor for every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 1814 is extremely
immune to ESD damage. It is capable of withstanding
discharges greater than 3 KV. However, users of these
devices are encouraged to take all the standard pre-
cautions, normal for CMOS components. These include
properly grounding personnel, tools, tables, and transport
carriers that come in contact with un-shielded parts. Where
these conditions are not, or cannot be met, keep the leads
of the device shorted together or the parts in anti-static
packaging.

SOLDERING CONSIDERATIONS
The DL 1814 can be hand soldered with SN63 solder using
a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of
the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA fiux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063" below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your solvent vendor for chemical composition information.
Some major solvent manufacturers are: Allied Chemical Cor-
poration, Specialty Chemical Division, Morristown, NJ;
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI;
E.l. DuPont de Nemours & Co., Wilmington, DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 26 pin DIP sockets .960” wide
with 100" centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The .112” high characters of the DL 1814 allow readability
up to six feet. Proper filter selection will allow the user to
build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user’s benefit by first
considering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 1814 is a
standard red display and should be matched with a long
wavelength pass filter in the 600 nm to 620 nm range. For
display systems of multiple colors (using other Siemens’
displays), neutral density grey filters offer the best
compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Cor-
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

DL 1814

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022

2-24




SIEMENS DL 2416T

.160” Red, 4-Digit 16-Segment Plus Decimal
ALPHANUMERIC Intelligent Display®
With Memory/Decoder/Driver

3
.8
E -1
FEE
Package Dimensions in Inches (mm) 5 -2
1250 TYP =
~j e 8° RER 012 + 002
o | r (209 (o5 ™
[ : .
& (2 oY o —-———L,eo 6= 02
(2'3% 5;’ "n'ﬁ ﬁf Eﬁ_ (.06 (15.24) (51)
=
h
1,00 MAX
(25.40)
PART EIA DATE
% v V4
650 | ALz z -
T R S
FEATURES L_.Z_" Uﬂ '] l] H l”] Tolerance: X=.01 (.254)
PN 1 mol(:AvoL]L_ 020 TYP 095 ¥ XX=.005 (127)
¢ 0.16” x 0.125” Magnified Character (508) (24D TR 256
* Wide Viewing Angle, X Axis +45°, Y Axis +55°
« Close Multi-line Spacing, 0.8” Centers DESCRIPTION
* Rugged Solid Plastic Encapsulated Package The DL 2416T is a four digit display module having 16
¢ Fast Access Time, 300 ns @25°C segments plus decimal and a built-in CMOS integrated

* Full Size Display for Stationary Equipment circuit.

* Built-in Memory The integrated circuit contains memory, ASCII ROM

decoder, multiplexing circuitry, and drivers. Data entry is

¢ Bui|t-?n Chal:acter Generator . o asynchronous and can be random. A display system can be
* Built-in Multiplex and LED Drive Circuitry built using any number of DL 2416Ts since each digit of
« Direct Access to Each Digit Independently & any DL 2416T can be addressed independently and will
Asynchronously continue to display the character last stored until replaced
« Independent Cursor Function by another.
« 17th Segment for improved Punctuation Marks Systim inttetrcongzction li;tvt?rAy strai)ghtforward.”'l'he Ieastt 5
significant two address bits (Ag, Aq) are normally connecte
¢ gemoryMFunctiog.thaltt Clears lCharacter and to the like named inputs of all DL 24167 in the system. With
ursor Wlemory Simuftaneously o two chip enables (CE1, and CE2) four DL 2416Ts (16
 True Blanking for Intensity Dimming Applications characters) can easily be interconnected without a decoder.
* End-Stackable, 4-Character Package Data lines are connected to_all DL 2416Ts directly and in
¢ Intensity Coded for Display Uniformity parallel, as is the write line (WR). The display will then
« Extended Operating Temperature Range: —40°C behave as a write-only memory.
to +85°C The cursor function causes all segments of a digit position
« Superior ESD Immunity, 3 KV to illuminate. The cursor is not a character, however, and
» 100% Burned In and Tested upon removal the previously displayed character will
reappear.

¢ Wave Solderable

o TTL Compatible over Operating Temperature
Range

The DL 2416T has several features superior to competitive
devices. The superior ESD immunity afforded by the metal
gate CMOS construction and 100% pre-burned in process-
ing assures users of the DL 24186T that the devices will func-
tion in more stressful assembly and use environments. The
full width character ‘J" affords better readability under
adverse conditions and the “true blanking” allows the
designer to dim the display for more flexibility of display
presentation. Finally, the CLR clear function will clear the
cursor RAM and the ASCHi character RAM, simultaneously.

Specifications are subject to change without notice,
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DESCRIPTION (Continued) Maximum Ratings

Siemens goes to great lengths to qualify the performance of Supply Voltage Vg -« oo oo -0.5Vto +6.0 Vdc

its devices. This package construction, utilized in 5 different Voltage, Any Pin Respect

devices, has urjl%ergone lox(/;ar 18(())800(')10 delvfice test ho;rs W0GND .. ~0.5 Vo (Voo +0.5) Vdc

without failure. These include our life tests under , o N

ambient, elevated, and reduced temperatures and elevated Operating Temperature............... —48 Cto +85 OC

temperature with humidity testing. Storage Temperature ............... ~40°C to +100°C
Relative Humidity (non condensing) @85°C ... ... ... 85%

All products are 100% burned in and tested, then subjected

to outgoing AQLSs of 1.2% for dimensions and mechanical Maximum Solder Temperature, 1.59 mm (0.063")

defects and 1.0% for each of the following: electrical, lens below Seating Plane, t<5sec................. 260°C
defect, solderability, package integrity, local die defects and ESD (MIL-STD-883, method 3015) ............. Vz=3 KV
brightness matching segment to segment, digit to digit and
group to group. Optical Characteristics
Spectral Peak Wavelength. . ............... 660 nm typ.
TOP VIEW Magnified digitsize . . ............. ... .. 160" x.125"
18 171615 141312 11 10 Time Averaged Luminous Intensity
LI IR (100% brightness, ................ 0.5 med/digit min.
8 segments/digit, Vec=5V) ........ 1.0 med/digit typ.
LED to LED Intensity Matching ... .......... 1.8:1.0 max.
Device to Device Intensity Matching (one bin) . 1.5:1.0 max.
3 2 7 ) Bin to Bin Intensity Matching . . ............. 1.9:1.0 max.
LELEL LB ] Viewing Angle (cff normal axis)
123 456 7 829 Horizontal .......... ... . ... ... ... ..... +45°
Product Identification Marking Vertical . .......... .. . +55°

On Front Surface.

Pin Function Pin Function

1 TET Chip Enable 10 | Gnd

2 TEZ Chip Enable 11 D@ Data Input

3 CLCR Clear 12 D1 Data Input

4 CUE Cursor Enable 13 D2 Data Input

5 CU cCursor Select 14 D3 Data Input

6 WR Write 15 D6 Data Input

7 A1 Digit Select 16 D5 Data Input

8 AQ Digit Select 17 D4 Data Input

9 Vee 18 BL Display Blank

DC CHARACTERISTICS
-40°C +25°C +85°C

Parameter Min. { Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. [ Max. [Units | Conditions
lec( 4 Digits on 100 130 85 115 70 100 | mA | Veg=5V

10 segments/digit
lgc Cursor(t. 2) 140 185 120 | 165 100 145 { mA | Vgg=5V
lec Blank(® 2.0 5.0 15 4.0 1.0 2.7 mA | Vec=5V, BL=08V
IL (@t inputs) 80 180 60 160 45 90 uA ViN=08V, Vo=

50V

Vin 20 20 20 V| Voo=5V+05V
Vi 08 08 08 \% Vee=5V+05V

1. Measured at 5 sec.
2. 60 sec max duration.

DL 2416T
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AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @Vcc=4.5 V(1)

Parameter Symbol —40°C (ns) +25°C (ns) +85°C (ns)
Chip Enable Set Up Time Tces 175 275 375
Address Set Up Time Tas 175 275 375
Cursor Set Up Time Teus 175 275 375
Chip Enable Hold Time Tcen 25 25 75
Address Hold Time TaAH 25 25 75
Cursor Hold Time Teun 25 25 75
Write Delay Time Two 50 50 75
Write Time Tw 125 225 300
Data Set Up Time Tos 100 150 225
Data Hold Time Ton 25 25 75
Clear® TeLr 15 ms 15 ms 15 ms
Access Timef) Tace 200 300 450

Notes: 1. V=45V is worst case, all timing parameters improve as V¢ increases.

LED Programmable/

Intelligent

Display Devices

2. Access time Tacc =Tas +TpH
3. Clear timing in miliseconds.

TIMING CHARACTERISTICS

WRITE CYCLE WAVEFORMS LOADING DATA

Setting the chip enable (CE1, CE2) to their true state will
enable data loading. The desired data code (D0-D6) and
digit address (Ag, Ay) must be held stable during the write
cycle for storing new data.

E1 . CE2 '

L——— TCES —— TCEH I——

I
COAQ. AL y '
J— Zl

L_ TAS. TOUS “~~TAH, TCUH

Data entry may be asynchronous and random. (Digit O is

an w———— defined as a right hand digit with Ay =A,=0)
J Two = Tw *J Clearing of the entire internal four-digit memory can be ac-
. ! complished by holding the clear (CLR) low for one complete
000 X ) display multiplex cycle, 15 mS minimum. The clear function

will clear both the ASCII RAM and the cursor RAM. Loading
an iflegal data code will display a blank. Clear (CLR) is inac-
tive during BL.

TIMING MEASUREMENT
VOLTAGE LEVELS

4 VOLTS

0 VOLTS

TYPICAL LOADING DATA STATE TABLE

CONTROL ADDRESS DATA DisPLAY

BL TETCEZCUETU WRCIR | A1 A0 ||D6 D5 D4 D3 D2 D1 DO 3 2 1 0
H X X L X H H PREVIOUSLY LOADED DISPLAY G R E Y
H H X L X X H|X X X X X XX XX|6 RE Y
H X H L X X HI|x xlfx x x x x x x [|[6 R E ¥
Wt Lt L HLH|LL|fw e weiwal|erEE
H L L LHLH|LHI|H L AL HLH|e R UE
H L L L HLGH|HLI|W oL HwHLL |6 L ueE
H L L LHLHIHHI|RLLLLHL |8 L ue
L X X X X H H X X BLANK DISPLAY

H L L L HLGBAIHHIH L L HHA|eL UE
H X X L X H L || X X [ICLEARSCHARACTER DISPLAYS

H L L L HLHI XX SEE CHARACTER CODE SEE CHARACTER

X = DON'T CARE

DL 24167
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LOADING CURSOR

Setting the chip enables (CE1, CE2) and cursor select (CU)
to their true state will enable cursor loading. A write (WR)
pulse will now store or remove a cursor into the digit loca-
tion addressed by Ag, Ay; as defined in data entry. A cursor
will be stored if DO=1; and will be removed if D0=0. The
cursor (CU) pulse width should not be less than the write
(WR) pulse or erroneous data may appear in the display.

For those users not requiring the cursor, the cursor enable
signal (CUE) may be tied low to disable the display of the
cursor function. A flashing cursor can be realized by simply
pulsing CUE. If the cursor has been loaded to any or all
positions in the display, then CUE will control whether the

LOADING CURSOR STATE TABLE

\

CONTROL ADDRESS “ DATA e

BL CETCE2CUETU WRCLR || A1 A0 D8 D5 D4 D3 D2 D1 DO 3 2 1 0
H X X L X H H PREVIOUSLY LOADED DISPLAY B E A R
H X X H X H H DISPLAY PREVIOUSLY STOREDCURSORS ||B E A R
H L L HL L H L L X X X X X X H B E AR
H L L HL L H L H X X X X X X H B E B B
H L L H L L H H L X X X X X X H B BB ®E
H L L HLLH|HH|x X x x x xH |[BBRB
H L L HL L HI/[H Xx x x x x x L (|(Be @R
H X X L X H H DISABLE CURSOR DISPLAY 8 E A R
H'L L L L L H H H JIX X X X X X L B E A R
H X X H X H H DISPLAY STORED CURSOR B E BB

cursor(s) or the characters appear. CUE does not affect the  x_ ponr care

contents of cursor memory.

DISPLAY BLANKING

Blanking the display may be accomplished by loading a
blank or space into each digit of the display or by using the
(BL) display blank input.

Setting the (BL) input low does not affect the contents of
either data or cursor memory. A flashing display can be
realized by pulsing (BL).

A flashing circuit can easily be constructed using a 555
astable multivibrator. Figure 1 illustrates a circuit in which
varying R1 (100K ~10K) will have a flash rate of

1 Hz~10 Hz.

FIGURE 1. FLASHING CIRCUIT FOR DL 2416T

USING A 555
+5V
1 8
gmurI
T
2 - NC.
555
3 6

OuTPUT

R

1&

O1uF

<HE

The display can be dimmed by pulse width modulating the
(BL) at a frequency sufficiently fast to not interfere with the
internal clock. This clock frequency may vary from 200 Hz
to 1.3 KHz. The dimming signal frequency should be

2.5 KHz or higher. Dimming the display also reduces power
consumption.

An example of a simple dimming circuit using a 556 is
illustrated in Figure 2. Adjusting potentiometer R2 will dim
the display through frequency modulation (2.5 KHz to

4.4 KHz). Adjusting potentiometer R3 will dim the display by
increasing the negative pulse width (10% to 50%).

FIGURE 2. DIMMING CIRCUIT FOR DL 2416T

USING A 556
Vi
CC vee -
R2
oo 4 1I M o0 ka
Rl &
10Ka ’ 1
c3
3 12 |
i § ¢—vce
556
vee 4 L_l
2 LEE—
C1x . 3
§ b—»g To BL
NC on DL-2416T
7 8
v C1=4.7 pF
c2=10 pF
C3=1pF

DL 2416T
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CHARACTER SET

N =i | -
NS o)
g B - -
- v el | S
H
i \ -~
ﬁ al ) N M Y e 3
| N v - x B~ 7]
| Tie N L S g 2
©w
,.' ] a [y S—
! ) N - -
bl W AL N (A i S 7 o
— 7y ll_ <
[ o
0 TN -
<[ 3 ] JINN s 7 H
I . £ 58 4
[ 2 o
ol x| F >~ 5 =]
T o m
No TN -] > ®
L O | e | N 5w Su wm 80 -
- H ] @z = S | | | -
G2 1 | °5 E a
~ [ o W et wg =) o= - -
=~ -~ 0 Z @ E L %
| TW..} 1 ~ _ ‘ <+0¢a W
Seled Dl Sy 4O'a T
o : +an 5
[ N N = 4tca =4 |
BIE K= R W R B ° = 405 S .|.L
S <0
(M} [ R} 2 <4-0<a
Slefm | 2T TS T “v. 0%
|.m n
a M =
| I i~ o ™M i ﬂ a —] P P N
L] 1] | Ly bl 5 R Mzl z
8 4 y < of o}iof O
o £ =
e R o z no
~ = L Y - (LN o 38 o
T : e 1111
oo a 13
Al = == .lu £ E 230 n o - O | _UE < _H _ﬂ
5 °f @ SEERs: B W
£ 410 ] s o S 2
_ R ] 5 18 a
-le [mspun I L v 2 LR -
<
HE ~ e | < | =
- T o T
x T - -
" o E 3
tal -

Typical Schematic for 16 Digit System




DESIGN CONSIDERATIONS

For details on design and applications of the DL 2416T utiliz-
ing standard bus configurations in multiple display systems,
or parallel /O devices, such as the 8255 with an 8080 or
memory mapped addressing on processors such as the
8080, Z80, 6502, 8748, or 6800 refer to Appnote 14, and 20,
in the current Siemens Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the
components that interface with the display be powered by
the same supply to avoid logic inputs higher than Vc.
Additionally, the LEDs may cause transients in the power
supply line while they change display states. Common prac-
tice is to place .01 uF capacitors close to the displays across
Ve and GND, one for each display, and one 10 uF
capacitor for every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 2416T is extremely
immune to ESD damage. It is capable of withstanding
discharges greater than 3 KV. However, users of these
devices are encouraged to take all the standard pre-
cautions, normal for CMOS components. These include
properly grounding personnel, tools, tables, and transport
carriers that come in contact with un-shielded parts. Where
these conditions are not, or cannot be met, keep the leads
of the device shorted together or the parts in anti-static
packaging.

SOLDERING CONSIDERATIONS
The DL 2416T can be hand soldered with SN63 solder us-
ing a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of
the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063"” below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.l. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.()

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your solvent vendor for chemical composition information.
Some major solvent manufacturers are: Allied Chemical Cor-
poration, Specialty Chemical Division, Morristown, NJ;

Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI;
E.l. DuPont de Nemours & Co., Wilmington, DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 18 pin DIP sockets .600” wide
with .100” centers work well for single displays. Multiple
display assemblies are best handied by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The 160" high characters of the DL 2416T allow readability
up to eight feet. Proper filter selection will allow the user to
build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user’s benefit by first
considering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 2416T is a
standard red display and should be matched with a long
wavelength pass filter in the 600 nm to 620 nm range. For
display systems of multiple colors (using other Siemens’
displays), neutral density grey filters offer the best
compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be
gained through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wiimington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Cor-
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters. Recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; L.E.E.-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

(Nsome commercial names for acceptable compounds are: Basic TF, Arklone P, Genesolve D, Blaco-tron TF, Freon TA, Genesolve DA, and Blaco-tron TA.

DL 24187

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

DL 3416

.225" Red, 4-Digit 16-Segment Plus Decimal
ALPHANUMERIC Intelligent Display®

With Memory/Decoder/Driver

FEATURES
¢ 0.225" x 0.192” Magnified Monolithic Character
* Wide Viewing Angle, X Axis +45°, Y Axis +55°
¢ Close Vertical Row Spacing, 0.8” centers
* Rugged Solid Plastic Encapsulated Package
* Fast Access Time, 300 ns
* Full Size Display for Stationary Equipment
¢ Built-in Memory
¢ Built-in Character Generator
¢ Built-in Multiplex and LED Drive Circuitry
¢ Each Digit Independently Addressed
¢ TTL Compatible, 5-Volt Power, V;;;=2.0 V,
V"_ =0.8 V
¢ Independent Cursor Function
* 17th Segment for improved Punctuation Marks
* Memory Clear Function
» Display Blank Function, for Blinking and Dimming
¢ End-Stackable, 4-Character Package
¢ Intensity Coded for Display Uniformity

* Extended Operating Temperature Range:
-40°Cto +85°C

¢ Wave Solderable
* 100% Burned In and Tested

2-31

Package Dimensions in inches (mm),
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DESCRIPTION

The DL 3416 is a four digit display module having 16
segments plus decimal and a built-in CMOS integrated
circuit.

The integrated circuit contains memory, ASCIl ROM
decoder, multiplexing circuitry, and drivers. Data entry is
asynchronous and can be random. A display system can be
built using any number of DL 3416s since each digit of any
DL 3416 can be addressed independently and will continue
to display the character last stored until replaced by another.

System interconnection is very straightforward. The least
significant two address bits (A, A1) are normally connected
to the like named inputs of all DL 3416s in the system. With
four chip enables four DL 3416s (16 characters) can easily
be interconnected without a decoder.

Alternatively, one-of-n decoder IC's can be used to extend
the address for large displays.

Data lines are connected to all DL 3416s directly and in
parallel, as is the write line (WR). The display will then
behave as a write-only memory.

The cursor function causes all segments of a digit position
to illuminate. The cursor is not a character, however, and
upon removal the previously displayed character will
reappear.

The DL 3416 has several features superior to competitive
devices. The superior ESD immunity afforded by the metal
gate CMOS construction and 100% pre-burned in process-
ing assures users of the DL 3416 that the devices will func-
tion in more stressful assembly and use environments. The
full width character \J” affords better readability under
adverse conditions and the “true blanking” allows the
designer to dim the display for more flexibility of display
presentation. Finally, the CLR clear function will clear the
cursor RAM and the ASCII character RAM, simultaneously.

Specifications are subject to change without notice.

LED Programmable/

intelligent
Display Devices




DESCRIPTION (Continued)

Siemens goes to great lengths to qualify the performance of
its devices. This package construction, utilized in 5 different
devices, has undergone over 800,000 device test hours
without failure. These include 1000 hour life tests under
ambient, elevated, and reduced temperatures and elevated
temperature with humidity testing.

All products are 100% burned in and tested, then subjected
to outgoing AQLSs of 1.2% for dimensions and mechanical
defects and 1.0% for each of the following: electrical, lens
defect, solderability, package integrity, local die defects and
brightness matching segment to segment, digit to digit and
group to group.

TOP VIEW

27 21 20 19 18 17 16 15 14 13 12

6 7

L Product Identification
Marking on Front Surface

Pin Function Pin, Function
. . 1 CE1 Chip Enab! 12 GND
Maximum Ratings 2 CE2 Chip Enable 13 N/C
3 CE3 Chip Enable 14 BL Bianking
Supply Voltage Veg « oo oo -0.5Vto +6.0 Vdc 4 CE4 Chip Enable 15 N/C
Voltage, Any Pin Respect 5  CLR Clear 16 g? gata :nput
_ 6 vcC 17 ata |nput
to GND .................. 0.5V to (Vgc +0.5) Vde 7 AO Digit Select 18 D2 Data Input
Operating Temperature. . ............. —40°C to +85°C 8 Al Digit Select 19 D3 Data Input
_ 9 WR Write 20 D4 Data Input
Storage Temp.efature ,,,,,,,, ceeeees 40°C to +100°C 10 TU Cursor Select 21 D5 Data Input
Relative Humidity (non condensing) @85°C ....... .. 85% 1 CUE Cursor Enables 22 D6 Data Input
Maximum Solder Temperature, 1.59 mm (0.063")
below Seating Plane, t<5sec................. 260°C
ESD (MIL-STD-883, method 3015) . ............ Vz=3 KV TIMING CHARAGTERISTICS
Optical Characteristics WRITE CYCLE WAVEFORMS
Spectral Peak Wavelength . . ............... 660 nm typ. z—;g’—i—f —\TL————¢—/I/—-—
Magnified digit size . ... ................. 225" x.192" Tees y Teen 1=
Time Averaged Luminous Intensity €U A9, A1 DL( " X
(100% brightness, Tas =T l
8 segments/digit, Vec=5V) ........ 0.5 mcd/digit typ. WA J N /
IISEQ to tLEng Ir?tenlszlty Mgtcl;/:ngh. ) ( . b ) . 1318 max. S R 4_:
evice to Device Intensity Matching (one bin) . 1.5:1.0 max. |
Bin to Bin Intensity Matching . .. ............ 1.9:1.0 max. po-pe _>,|( ; _ﬁc
Viewing Angle (off normal axis) Tos == To
Horizontal . .. ... ... +40° TIMING MEASUREMENT :><:><_:‘ vorte
Vertical ........ . o i +55¢° VOLTAGE LEVELS AL
DC CHARACTERISTICS
-40°C +25°C +85°C
Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. |Units | Conditions
lcc(" 4 Digits on 100 | 130 85 115 70 100 | mA | Veg=5V
10 segments/digit
lcc Cursor(! 2) 140 | 170 120 | 150 100 | 130 | mA | Vge=5V
lcc Blank 2.0 | 5.0 1.5 | 4.0 1.0 | 27 | mA | Vee=5V,BL=08V
I (all inputs) 80 100 60 80 45 55 wA | Vin=08YV, Voo =
50V
Vig 20 20 20 \Y Vec=5V+05V
Vi 08 08 08 \ Vee=5 V+05 V

Notes: 1. Measured at 5 sec.
2. 60 sec. max. duration.
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AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @V¢c=4.5 V()

Parameter Symbol —40°C (ns) +25°C (ns) +85°C (ns)
Chip Enable Set Up Time Tces 175 275 375
Address Set Up Time Tas 175 275 375
Cursor Set Up Time Teus 175 275 375
Chip Enable Hold Time TceH 25 25 75
Address Hold Time TaH 25 25 75
Cursor Hold Time TcuH 25 25 75
Write Delay Time Twp 50 50 75
Write Time Tw 125 225 300
Data Set Up Time Tos 100 150 225
Data Hold Time ToH 25 25 75
Clear® Telr 15 ms 15 ms 16 ms
Access Time(@) Tace 200 300 450

Notes: 1. Vpc=45V is worst case, all timing parameters improve as Vg increases.

2. Access time Tacc =Tas+TpH
3. Clear timing in miliseconds.

LOADING DATA

Setting the chip enable (CE1, CE2, CE3, CE4) to their true
state will enable loading. The desired data code (D0-D6)
and digit address (Ag, A1) should be held stable during the
write cycle for storing new data.

Data entry may be asynchronous and random. (Digit O is
defined as a right hand digit with A;=Ap=0.)

Clearing of the entire internal four-digit memory can be ac-
complished by holding the clear (CLR) low for one complete
display multiplex cycle, 15 mS minimum.

TYPICAL LOADING DATA STATE TABLE

DIGIT
BT CE1CE2CESCEACUE CU WRCIR| A1 A0 D6 D5 D4 D3 D2 D1 DO 3 2 1 O
Hlx[x{x|[x[o]x|niH PREVIOUSLY LOADED DISPLAY GIR|E|Y
Wi x| x| xfo| x| x| x|[x [ x|x|x|x|x|x]| x| e|rie|Y
x|l x| x| o] x| x|n || x|[x | x|[x|x|x{x|x|x| c/r|eE|Y
Hlxfx e x| L] xR XX [ox x| x| x| x| x| x| G R[EyY
M XD x| H| L] x| x| Wb x]x |oxjxi x] x| x| x| x| 6 R|E"Y
wlx| x| x| x| vyx|ufw | x| x| x|x|x{x|x| x| x| 6 r{EIY
[T T S O T S AT O (OO VN I B AT S T YRR [ 3
HiH|HlL| L]t H‘ [ BT O A R O O R S VO R B VR
WiH|HjL Ll el il e | WL bW R[] L | 6|L{uE
HIH|HILIL[LIHIL|H H|H HiL] L[L]L]HlL B ‘ L|U|E
Lx| x| x|x x‘ X|H{H | x| X  BLANKDISPLAY
win|Hj|olelmfolm |l wll ol el wlul v sle|ule
Hix x| xbxl o] x| x|t CLEARS CHARAGTER DISPLAY

H|H Nl L L L|H|L H x| X SEE CHARACTER CODE SEE CHARACTER

X = DON'T CARE

LOADING CURSOR

Setting the chip enables (CE1, CE2, CE3, CE4) and cursor
select (CU) to their true state will enable cursor loading. A
write (WR) pulse will now store or remove a cursor into the
digit location addressed by Ay, Aq; as defined in data entry.
A cursor will be stored if DO=1; and will be removed if
DO0=0. Cursor will not be cleared by the CLR signal. The
cursorj_U) pulse width should not be less than the write
puise (WR) width or erroneous data may appear in the
display.

For those users not requiring the cursor, the cursor enable
signal (CUE) may be tied low to disable display of the
cursor function. A flashing cursor can be realized by simply
pulsing CUE. If the cursor has been loaded to any or all
positions in the display, then CUE will control whether the
cursor(s) or the characters appear. CUE does not affect the
contents of cursor memory.

LOADING CURSOR STATE TABLE

X = DON'T CARE

DISPLAY BLANKING

Blanking the display may be accomplished by loading a
blank or space into each digit of the display or by using the
(BL) display blank input.

Setting the (BL) input low does not affect the contents of
either data or cursor memory. A flashing display can be
realized by pulsing (BL). A flashing circuit can be con-
structed using a 555 astable multivibrator.

Figure 1 illustrates a circuit in which varying R1 (100K ~10K)
will have a flash rate of 1 Hz~10 Hz.

The display can be dimmed by pulsing the (BL) line at a
frequency sufficiently fast to not interfere with the internal
clock. This clock frequency may vary from 200 Hz to 1.3 Hz.
The dimming signal frequency should be 25 Hz or higher.
Dimming the display also reduces power consumption.

An example of a simple dimming circuit using a 556 is
illustrated in Figure 2. Adjusting potentiometer R2 will dim
the display through frequency modulation (2.5 KHz to

4.4 KHz). Adjusting potentiometer R3 will dim the display by
increasing the negative pulse width (10% to 50%).

DIGIT
BL CE1CE2CE3CE4CUE CU WACIR A1 A0 D6 D5 D4 D3 D2 DI DO 3 2 1 0O
WiX[x|x|x|L|x|H|H PREVIOUSLY LOADED DISPLAY B|E[AlR
M| X| X [X|X|H[X|H|H | DISPLAYPREVIOUSLY STOREDCURSORS| B | & | A | R
Win e e e e o ] xx]x|x|x|u| 8lelal®
H|H|HIL|L|HlL]|L|H L X| X x| x!x| x{H B E|B B
HoHIHIL | LIH[ L e e x| x| x| x|x|x|n| s @B 8‘
HiH[H|C|u ] uie | w buln |l x| x xI x| x| x| n | B B B E
HiH[H UL Lo e | x| x| x| x|x] x|L | B e BB
W XIX X |x|L X |[H|H DISABLE CURSOR DISPLAY B E|A|R
HoH[H|{t e ey fe{u | nlnll x| xIxtxIx|xjL| sle|alr
HX | x|x|x H’ X |HH DISPLAY STORED CURSORS B‘ @ B

OL 3416
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FIGURE 1. FLASHING CIRCUIT FOR DL 3416 FIGURE 2. DIMMING CIRCUIT FOR DL 3416
USING A 555 USING A 556
Vi
cC Ve y
+5V ce
R2 (
! 8 l Tioka 4 ! “ feoka
Rl &
ém,&,- 10 Ka $
7
2 7 e 2 3
3 5% 6 3 12 g
QUTPUT = — —Vce
566
4] 15 R1 vee 4 ﬂﬁ
0
2 ! vee C2
(17 ;
— e > o
NC on DL-3416
éjow ’ 8
C1=4.7 pF
C2=10 pF
C3=1 pF
Internal Block Diagram Typical Schematic for 16 Digits
- T T I
ROM 17LINES ] uIL 346 l IL 210 I OL3AE I L3416
o o~ o i £ . R g TRE] R ]
1,
5 i BEER I
TR z 3 2 1 o
ce H e
B § wan T oar | ‘n gs  zlle  zg 2z
] F] orivens| &o g ]
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DESIGN CONSIDERATIONS

For ideas on design and applications of the DL 3416 utilizing
standard bus configurations in multiple display systems, or
parallel I/O devices, such as the 8255 with an 8080 or
memory mapped addressing on processors such as the
8080, Z80, 6502, 8748, or 6800 refer to Appnote 14, and 20,
in the current Siemens Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the
components that interface with the display be powered by
the same supply to avoid logic inputs higher than Veg.
Additionally, the LEDs may cause transients in the power
supply line while they change display states. Common prac-
tice is to place .01 uF capacitors close to the displays across
Ve and GND, one for each display, and one 10 uF
capacitor for every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 3416 is extremely
immune to ESD damage. It is capable of withstanding
discharges greater than 3 KV. However, users of these
devices are encouraged to take all the standard pre-
cautions, normal for CMOS components. These include
properly grounding personnel, tools, tables, and transport
carriers that come in contact with un-shielded parts. Where
these conditions are not, or cannot be met, keep the leads
of the device shorted together or the parts in anti-static
packaging.

SOLDERING CONSIDERATIONS
The DL 3416 can be hand soldered with SN63 solder using
a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of
the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcoho! can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063" below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your solvent vendor for chemical composition information.
Some major solvent manufacturers are: Allied Chemical Cor-
poration, Specialty Chemical Division, Morristown, NJ;

Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI;
E.I. DuPont de Nemours & Co., Wilmington, DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 22-pin DIP sockets .600” wide
with .100” centers work well for single displays. Multiple
display assembilies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The 225" high characters of the DL 3416 allow readability
up to twelve feet. Proper filter selection will allow the user to
build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user's benefit by first
considering the ambient lighting environment.

Incandescent (with aimost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 3416 is a
standard red display and should be matched with a long
wavelength pass filter in the 600 nm to 620 nm range. For
display systems of multiple colors (using other Siemens’
displays), neutral density grey filters offer the best
compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Cor-
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assembilies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E.-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

DL 3418
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HiGH erFiciency Reo DLO 4135

areeNn DLG 4137

43" SINGLE CHARACTER

5 x 7 DOT MATRIX Intelligent Display®
WITH MEMORY/DECODER/DRIVER

FEATURES

¢ .43" High, Hybrid Character
* Wide Viewing Angle, +75°

* 96 Character ASCIl Format - Both Upper Case and
Lower Case Characters

¢ Fully Encapsulated, Rugged Solid Plastic Package
¢ Built-in Memory

¢ Built-In Character Generator

¢ Built-In Multiplex and LED Drive Circuitry

¢ Built-In Lamp Test

¢ Intensity Control (4 levels)

¢ Microprocessor Bus Compatible

¢ Intensity Coded for Display Uniformity

« Single 5-volt Power Supply Required

¢ X/Y Stackable

e Available in High Efficiency Red and Green
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Package Dimension in Inches (mm)

500 MAx._, |
= (.7 100
100 300 (2.54)
— LUMINOUS
@254) 762) INTENSITY  EIA DATE
PIN 1 INDICATOR [ CODE
235 r’
&Y | =
00000 \ z
00000 N
430 00000 —
(0% [ 00000 ®
o] 88888 |1 | g R0
v | @ 1) (.
@54 600 T i 1
EE m—
.043 G -7
w7 L] e
065 TP —~| [ - 2o
K 310 o] 16 |
(.165) |"<7 87) gmN
DEVICE MARKING “
BEGINS OVER PIN 1

o T
o Al - (30)
(2.54) |’(7A62>

TOLERANCE: XXX = .010 (.254)

DESCRIPTION

The DLX 4135/4137 are single digit 5 x 7 dot matrix Intelli-
gent Display devices with 0.43” character height. The
built-in CMOS integrated circuit contains memory, ASCII
character generator, LED multiplexing and drive circuitry;
thereby eliminating the need for additional circuitry. They
will display the 96 ASCII characters.

These devices are TTL and microprocessor compatible and
offer the possibility of cascading the displays, allowing for
multi-character messages. These displays were designed
for viewing distances of up to 20 feet. They require a single
5-volt power supply and parallel ASCII input.

Important: Refer to Appnote 18, “Using and Handling
Intelligent Displays”. Since this is a CMOS device, normal
precautions should be taken to avoid static damage.

Specifications are subject 1o change without notice.



Maximum Ratings TIMING PARAMETERS
Vec Range (max.) ...................... -05t06.0V @25°CVec =45V
Voltage, Any Pin . .

Respectto GND . ............. —0510 Ve +0.5Vde | Symbo! Parameter Min. | Units -
Operating Temperature. . ............. —-20°C to +65°C Tces CHIP ENABLE SET-UP 200 ns 2 .8
Storage Temperature . ............... ~20°C to +70°C Tos DATA SET-UP 200 nS EE2
Maximum Solder Temperature 188" Tw WRITE PULSE 200 nS %EE‘

above Seating Plane, t<5sec ................ 260°C TDH DATA HOLD 100 nS o 2
Relative Humidity @65°C (non-condensing) . . . .. . . . . 85% TwD WRITE DELAY 20 ns &

TCEH CHIP ENABLE HOLD 100 nS

Optical Characteristics (Typical) @25°C
Luminous Intensity/Dot (Average) @5 V

DLO 4135 . ..o 500 pcd

DLO 4137 ..o 500 pcd TIMING CHARACTERISTICS
DIGILSIZE oo 0.43" _
Viewing Angle (Note 1) oo £750 ek
Spectral Peak Wavelength W———

DLO 4135 ..o oo 640 nm ey MLt s (N g

DLOAI37 .. o 565 nm \|—__/|

ELECTRICAL PARAMETERS (Note 4)

Parameter Conditions Min. Typ. Max. Units
loc (Blank) L=1, BLO=BL1=0, Vg =5V s . A
Iec (20 dots lit) LT=1, BLO=BL1=1, VcCc =5V 160 200 mA
Icc (20 dots lit) T=1, BLO=0, BLI=1, Voo =5V 80 mA
lec (20 dots lit) 7=1, BLO=1, BLi=0, Vo =5V 40 mA
L

(any input) VIN=0.8V, Voo =5V 160 uA
viL

(Any input) Vee =5V 1 \
VIH

(Any input) Voo =5V 3.0 \]

Note 1: "‘Off Axis Viewing Angie’" is here defined as: *‘the minimum angle in any direction from the normal to the
display surface at which any part of any dot in the display is not visible."

Note 2. This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be
taken to avoid damage due to high static voltages or electric fields. SEE APPNOTE 18.

Note 3:  Unused inputs must be tied to an appropriate logic voltage level (either V+ or GND)
Note 4: V., =50VDC = 10%.

Note 5: Clean only in water, isopropy! aicohol, freon TF, or TE (or equivalent)

DLO 4135
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LOADING DATA

Loading data into the DLX 4135/4137 is straightfor-
ward. Chip enable (CE) should be present and stable dur-
ing a write pulse (WR). Parallel data information should
be stable for the minimum time (Tyy) and held for TpH
after write has gone high. No synchronization is neces-
sary and each character will continue to be displayed
until it is replaced with another. Multiple displays may
be stacked together with only an additional decoder IC
for chip enable decoding.

Note 6: Either BLO or BLT should be held high for display to light up.

LAMP TEST

The lamp test (LT) when activated causes all dots on
the display to be illuminated at half brightness. The
lamp test function is independent of write (WR) and
the settings of the blanking inputs (BLO , BL1 ).

This convenient test gives a visual indication that all

dots are functioning properly. Lamp test may also be
used as a cursor function or pointer which does not

destroy previously displayed characters.

DIMMING AND BLANKING THE DISPLAY

Brightness . .
Level BL1 LO
Blank 0 0
Y Brightness 0 1
Y2 Brightness 1 0
Full Brightness 1 1
DATA LOADING EXAMPLE
e I _— DATA INPUT
CE WR BLO BL1 LT D6 D5 D4 D3 D2 D1 DO
H X H X H X X X X X X X NC
X X L L H X X X X X X X BLANK
X X X X L X X X X X X X LMP TEST
L L H H H H L L L L L H A
L L H H H H H H L L H L r
L L H H H L H H L L H H 3
L L H H L H L H L H H +

X = Don't Care
NC = No Change

DLO 4135



PIN 1
INDICATOR TOP VIEW

d PIN FUNCTIONS
1]e o116 PIN FUNCTION PIN FUNCTION
2 °00000" 15 1 [T LampTEST 9 | po oaraLss
3] "00000" |14 2 | WR WRITE 10 | D1 DATA =
4] 000000 |13 — £
00000 3 BL1 BRIGHTNESS 11 D2 DATA gEee
5| ooooo" |12 — g2
6| 00000, |3 4 | BIO BRIGHTNESS 12 | D3 DATA Ess
7 nooooou 10 5 | NO PIN 13 | D4 DATA §5§
gla 'S ) 6 | NO PIN 14 | D5 DATA =
7 | CE cHiPENABLE 15 | D6 DATA MSB
8 | GND 16 | +vee
CHARACTER SET
MO LIH] LTH]IL]H]JL]JH]JL]JH]JL]IH]JLJH]LJ[H
D1| L L H{H L L H|H L L H H L L H|H
D2 L | L|{L|L|{H|H|/H|H|L|L|]L|L/H|H]JHI|H
p3l L | L|LjLf{L]L|{L|{L{H/H|/H|H|H|H|HI|H
DEDSDAHEX| 0 | 1 | 2 | 3|4 | 5|67 89| A|B|C|D|E]|F
LiL{L| O
THESE CODES DISPLAY BLANK
LiLIH| 1
LIH{L| 2 U O B
LIH[H| 3 : B esd I
HILiL| 4 :
HIL{H| 5
HH|L| 6
MTIETRE A e Bt oo I o LI O DN e I
16 Digits Interconnection
6D B 8 B s 8 S B St 8 B N 0 A 8 S 5 s 1 e o e

DLO 4135
Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

nicH erriciency Reo DLO 7135

ereen DLG 7137

.68” SINGLE CHARACTER

5 x 7 DOT MATRIX Intelligent Display ®

WITH MEMORY/DECODER/DRIVER

Package Dimensions in Inches (mm)

48
(1219)——= LUMINOUS o
fbibator 700 osopmper  NTENSIY G0
17.78) (203) CODE 1A DATE
Y 000 - oone
o QOOIY o A _Lozoso
(i727) QOOOO [wm g <7
80 OOOOO ~E =
(2032) DEVICE MARKING
? (0]0]0]0]0) m 2o ==/_‘ BEGINS OVER PIN 1
(010101010 2 '™ gg* oo
. o =58
- T
(281) (A h"g’.'l.l.l T_(éz”s”

o s

‘TOLERANCE: XX = +.02 (51
= $.010(.254)

050
1.2 iaa0

FEATURES
* .68" High, Hybrid Character
* Wide Viewing Angle, +75°

¢ 96 Character ASCII Format - Both Upper Case and
Lower Case Characters

¢ Fully Encapsulated, Rugged Solid Plastic Package
¢ Built-In Memory

¢ Built-in Character Generator

¢ Built-In Multiplex and LED Drive Circuitry
¢ Built-In Lamp Test

¢ Intensity Control (4 levels)

* Microprocessor Bus Compatible

¢ Intensity Coded for Display Uniformity

¢ Single 5-volt Power Supply Required

* X/Y Stackable

¢ Available in High Efficiency Red and Green

2-40

DESCRIPTION

The DLX 7135/7137 are single digit 5 x 7 dot matrix Intelli-
gent Display devices with 068" character height. The
built-in CMOS integrated circuit contains memory, ASCII
character generator, LED multiplexing and drive circuitry;
thereby eliminating the need for additional circuitry. They
will display the 96 ASCII characters.

These devices are TTL and microprocessor compatible and
offer the possibility of cascading the displays, allowing for
multi-character messages. These displays were designed
for viewing of up to 30 feet. They require a single 5-volt
power supply and parallel ASCII input.

Important: Refer to Appnote 18, “Using and Handling
Intelligent Displays”. Since this is a CMOS device, normal -
precautions should be taken to avoid static damage.

Specifications are subject to change without notice.



Maximum Ratings

Vec Range (max.) . ..o.ovoee o, -05t06.0V Tlﬁélzlz";_’GogcRAlﬂETERS
Voltage, Any Pin cc =45V
o Respect fro GNDt """"""" -05 t‘zggg t+ 058&\3/‘?8 Symbol Parameter Min. | Units

perating Temperature. .. ............ - 0 + = - -
Storage Temperature . .............. —40°C to +100°C TCES CHIP ENABLE SET-UP 280 nz E ‘eé
Maximum Solder Temperature 188" DS DATA SET-UP 0 n EEZ

below Seating Plane, t<58eC. . ............... 260°C | Tw WRITE PULSE 200 ns L
Relative Humidity @85°C (non-condensing) ......... 85% ToH DATA HOLD 100 nS s a

TwD WRITE DELAY 20 nS =

Optical Characteristics (Typical) @25°C TCEH CHIP ENABLE HOLD 100 ns
Luminous Intensity/Dot (Average) @5 V

DLO7135 ... 500 pcd TIMING CHARACTERISTICS

DLO 7137 .. 500 pcd - |
Digit Size ... 0.68" W ™~ ) S
Viewing Angle (Note 1) . ....... . ... ... .. .. ... +75° - Tw— ] .
Spectral Peak Wavelength e e

DLO 7135 . vt 640 nm _|\—/r

DLO 7137 et 565 nm | R

DY DG: :
’—;Tns —_— >|<

ELECTRICAL PARAMETERS (Note 4)
Parameter Conditions Min. Typ. Max. Units
Icc(Blank) T7=1, BLO=BLi=0, Voo =5V

— e = 45 8 mA
e (20 dots o) | LT=1, BLO=BL1=1, Vec =5V 160 200 mA
lec (20 dots on) | LT=1, BLO=0, BL1=1, VCCc =5V 80 mA
loc (20 dots on) | TT=1, BLO=1, BLI=0, Voo =5V 40 mA
I
(any input) VIN=0.8V, Voo =5V 160 uA
ViL
(Any input) Voo =58V 1 )
ViH
(Any input) Vee =5V 3.0 \

Note 1:  “‘Off Axis Viewing Angle’ is here defined as: *'the minimum angle in any direction from the normal to the
display surface at which any part of any dot in the dispiay is not visible.””

Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be
taken to avoid damage due to high static voltages or electric fields. SEE APPNOTE 18.

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or GND).
Note 4. Vcc =5.0VDC = 10%.

Note 5:  Clean only in water, isopropyl alcchol, freon TF, or TE (or equivalent)

DLO 7135



LOADING DATA

Loading data into the DLX7135/7137 is
straightforward. Chip enable (CE) should be pre-
sent and stable during a write pulse (WR). Paralle!
data information should be stable for the minimum
time (Tyy) and held for Tpy after write has gone
high. No synchronization is necessary and each
character will continue to be displayed until it is
replaced with another. Multiple displays may be
stacked together with only an additional decoder IC
for chip enable decoding.

Note 6: Either BLO or BL1 should be held high for display to light up.

LAMP TEST

The lamp test (LT) when activated causes all dots on
the display to be illuminated at half brightness. The
lamp test function is independent of write (WR) and
the settings of the blanking inputs (BLO , BL1 ).

This convenient test gives a visual indication that all
dots are functioning properly. Lamp test may also be
used as a cursor function or pointer which does not
destroy previously displayed characters.

DIMMING AND BLANKING THE DISPLAY

Brightness _ —
Level BL1 Lo
Blank 0 0
Y Brightness 0 1
Y2 Brightness 1 0
Full Brightness 1 1
DATA LOADING EXAMPLE
e — — DATA INPUT
CE WR BLO BL1 L D6 O5 D4 D3 D2 D1 DO
H X H X H X X X X X X X NC
X X L L H X X X X X X X BLANK
X X X X L X X X X X X X LMP TEST
L L H H H H L L L L L H A
L L H H H H H H L L H | L r
L L H H H L H H L L H H 3
L L H H H L H L H L H H +

X = Don’t Care
NC = No Change
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Function
D6 Data input MSB
D5 Data input

Pin
14
13
12

DO Data input LSB

D4 Data input
D3 Data input
D2 Data input
D1 Data input

10
9
8

1

Function
VvCC

1
2
3
4
5
6
7

Pin

CE Chip enable

LT Lamp test

BL1 Brightness

BLC Brightness

WR  Write
GND

8

TOP VIEW

QO of 14
QO ¢|13
QO o] 12
OQ | 11
000 °f 10
QQ0 o ¢
OO0 o

0000
0000000
0000000

000 00 0o

PIN 1 INDICATOR

—NOTOON

.

s |eccse| eos

THESE CODES DISPLAY BLANK

1

1

D@
D1
D2
D3

DA4HEX| ¢

CHARACTER SET
LiLiL| @
LIH|L| 2

D
L|LIH

DLO 7135
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reo DLR 5735
reo DLR 5736
creeN DLG 5735
creeN DLG 5736

.69” (17.5 mm) 5 x 7 ALPHANUMERIC DISPLAY
(No Built-In CMOS Drive Circuitry)

SIEMENS

Package Dimensions in Inches (mm)
PIN NUMBER 1 R A A i
ouevion \E E 2 2 F _080IDAMAC pogymiss oo 2o
gssgsg/ M CODE
K'Y -
300 (7.62) DL K; ROWI e
200 15,08 J\J)]\j&}—aowz CODE | ™
100 2 51HKDHEHHEIY- row 3 *g 100 (2.5 VR
J05017.9) KK{‘\_{([ ROW 4 £ o
wax - 2THeE 2
100 (2.54) )(é}{ﬁ{ ROW 5 ag 018 (46)
s
200 (5.08) R)K\\{G ROW 6 z &
300 (7.62) ve! ROW 7 f
25838
8o L ) PART
g 8 g g NUMBER
=505 (12.8)—"]
MAX.
+250 (6.35) LA
.170(4.32) MIN NQOTE: RECOMMENDED s
MOUNTING BOARD HOLE SIZE
'—'—' 40 11.02 +.006(.1521Dm
012 (.30) _>.|<-— 04011021 _ 909 ¢ g00) O
— .300 (7.62)
FEATURES Maximum Ratings
Power Dissipation (Package). . . .............. ...l 750 mwW
¢ DLR/DLG 5735 Common Row Cathode Derate Linegrly 1ro§'n 25“(? ) . B 11.5 mwW/°C
DLR/DLG 5736 Common Row Anode Storage Temperature. . . .. . . —20°Cto +70°C

« 5 x 7 Matrix Array with Row-Column

OperatingTemperature,,.A..,......,.,....HA,A..:.—2O°Cto +70°C

Continuous Forward Current
Select Per SEOMENE. . ..\ttt e 20 mA
. Pulse Peak Current/Segment
* End & Side Stackable 20% Duty Oyeler o 100 mA
¢ Rugged Encapsulation (Filled Reflector Reverse Voltage
Construction) DLR5735,5736. ... ..o 3v
N DLG 5735, 5736 . ..ottt e 5V
* Compatible with ASCII and EBCDIC Solder Temperature
Format 1/16" below seating planefor5seconds ... .................... 260°C

¢ Standard 12 pin, 0.3” pin spacing,
Dual-Inline Package

Electrical/Optical Characteristics (T, = 25°C)

¢ Good “OFF” Segment Contrast Test
Grey Face with Clear Segments ) Parameller Min Typ Max Unit Condition
Luminous Intensity
Digit Average (Per Dot)
DESCRIPTION DLR 5735/5736 100 200 pod I =20 mA
DLG 5735/5736 320 650 ped  le=10mA
: : T _ Forward Voltage
The DLR 5735/5736 Series (gallium arsenide phos LR 5735/5736 17 20 v =20 mA
phide) and the DLG 5735/5736 Series (gallium phos- DLG 5735/5736 23 30 v I =20 mA
phide) are 5 X 7 dot matrix light emitting diode Reverse Current
alphanumeric displays. DLR 5735/5736 100 pA Vg=3V
P ) i pay DLG 5735/5736 100 uA Vg=5V
Compatible with ASCIl and EBCDIC formats, these Peak Emission Wavelength
displays are well suited for use in keyboard verfiers, DLR 5735/5736 650 nm
computer peripheral equipment, and other applica- Smcg;ﬁ_;?ﬁ’;}’?ﬁi th 565 nm
tions requiring an a}lphanumeric display They are DLR 5735/5736 40 nm
stackable both horizontally and vertically to generate DLG 5735/5736 30 nm

large alphanumeric or even graphic displays.

Specifications are subject to change without notice.
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PIN CONFIGURATIONS
DLR 5735 DLR 5736
DLG 5735 DLG 5736 -
£ g
PIN NUMBER 1 PIN NUMBER 1 geg
o o §23
SCHEMATIC SCHEMATIC Eg :E
e 8
—d
! Ll il » PN FUNCTION 1 2 [N FUNCTION
! l—lq- *H]H—r-ld- -H—] ' 1 | ROW 1 CATHODE h‘rﬁ -lelﬂ"ﬁ- | 1 | COLUMN 1 CATHODE
11 [ 2| ROW 2 CATHODE H 11 2 | ROW 3 ANODE
. G IDH o o= 3 | COLUMN 2 ANODE T DH I D N‘H 3 | COLUMN 2 GATHODE
10 [ 4 | COLUMN 1 ANODE s 10 4 | ROW 5 ANODE
Lt Jo oLt [ . 5 | ROW 6 CATHODE { H<h H<h (H \ 5 |_ROW 6 ANODE
4 6 | ROW 7 CATHODE Ty v 1 6 | ROW 7 ANODE
| Y PHPF D . 7 | COLUMN 3 ANODE ! ! [P IDH it . 7 | COLUMN 4 CATHODE
5 8 | ROW 5 CATHODE 5 8 | COLUMN 5 CATHODE
Lﬂ' ‘H‘] H 'NJ 7 9 COLUMN 4 ANODE b‘ 7 9 ROW 4 ANODE
> 10| ROW 4 CATHODE 5= 10| _COLUMN 3 CATHODE
11| ROW 3 CATHODE = 11| ROW 2 ANODE
. 12| COLUMN 5 ANODE 12| ROW 1 ANODE
TOP VIEW TOP VIEW
TYPICAL VERTICAL SCAN DISPLAY SYSTEM
VERTICAL STROBING — BLOCK DIAGRAM
o
07
P —
o——
7 LINE ASCIl o—
° N
1 1 1
o
11 [ 11
DIGIT SELECT o—] —
7 8IT INPUT— 1 2 3
STORAGE BUFFERS [ T T —
MASTER i i
CLOCK
]
TIMING
CIRCUITRY
[ CHARACTER
ROM
i am
5 BIT QUTPUT
STORAGE 1 || 2 ] 3 L
BUFFERSMIIIII [TTTI
COLUMN
DRIVERS " 2 3
TTTT] LITTT [T TTT
Rw B w < w = w [
DRIVERS DISPLAY E DISPLAY DISPLAY —
DLR 5735
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SIEMENS MDL 2416

MDL 2416C

15" RED, 4-DIGIT, 16 SEGMENT PLUS DECIMAL
HI-REL/MILITARY ALPHANUMERIC Intelligent Display®
WITH MEMORY/DECODER/DRIVER

FEATURES

¢ Available in two versions

MDL 2416, Extended Temperature Range,

MDL 2416C Processed to Selected Portions of
MIL-D-87157

150 Mil High, Non-Magnified Monolithic Character
Rugged Ceramic Package, Hermetically Sealed
Flat Glass Window

¢ Low Profile Package

* Dual in Line Configuration

Close Vertical Row Spacing, .600 Inches

¢ 100 Mil Pin Spacing

Wide Viewing Angle 50°

Wide Temperature Operating Range for High-Rel
Industrial and Military Use, -55°C to +125°C
Fully Integrated CMOS Drive Electronics

Direct Access to Each Digit Independently and
Asynchronously

TTL Compatible, 5 Volt Power Supply
Independent Cursor Function

17th Segment for Improved Punctuation Marks
Two Chip Enables

Interdigit Blanking

Display Blank Function

Memory Clear Function

End-Stackable, Four Character Package
Intensity Coded for Display Uniformity

Package Dimensions in Inches (mm)

STATIC
SENSITIVITY 19
MARKING w8y

295 + 003
(7493 £ .076) 45
aLd3n

0
INTENSITY (15.24)
CODE

150
(3.81)
| 4

H§ Wminous
|

2
L 2

(325 010 (25) (3.05)’1 "(4‘&)L
50 TYP “MIN

PART EIA
NUMBER  DATE
CODE

01 x 02
(254 x .51) .
18 PLACES  Notes:

1

15 J
(3.81) b

p——85 (21.59

Pe— 10 (2.54)

TOLERANGE: XX = .01 (.25)
FIGURE 3 XX)

X = 010 (250}

Part Number, Date Code, LI Code
marked on face in shaded area.

DESCRIPTION

The MDL 2416 is a Hi-Reliability four digit display having
a 17 segment font and built-in CMOS drive circuitry that
is TTL and microprocessor compatible. The integrated
circuit contains memory, ASCIl ROM decoder, multiplex-
ing circuitry, and drivers. Data entry is asychronous and
can be random. A display system can be built using any
number of MDL 2416s since each digit of any MDL. 2416
can be addressed independently and will continue to dis-
play the character last stored until replaced by another.

The MDL 2416C version is designed for use in
extremely harsh environments where only the most
reliable product is acceptable. This device is pro-
cessed to selected portions of Mil-D-87157 and it
will meet the requirement of HI-REL/military
applications.

System interconnection is straight-forward. The least sig-
nificant two address bits (A, A;) are normally connected
to the like named inputs of all MDL 2416s in the system.
With two chips enables, (CE1, CE2), four MDL 2416s
(16 characters) can easily be interconnected without
an external decoder.

Important: Since this is a CMOS device, normal precautions should
be taken to avoid static damage.

Specifications are subject to change without notice.



OPTOELECTRONIC CHARACTERISTICS @ 25°C

ABSOLUTE MAXIMUM RATINGS OPTICAL CHARACTERISTICS
DC Supply -0.5t0 +6.0 VDC Spectral Peak Wavelength 660nM typ.
Input Voltage Relative to Gnd ~ ~0.5 to V¢ +0.5 VDC Spectral Line Half-Width 40nM typ.
(all inputs) Viewing Angle (Note 1) +50°
Operating temperature -55to +125°C Digit Size 151n.
Storage temperature ~55 10 +150°C Luminous Intensity (Typ.) 0.1 mediseg @ Voo =5V
Intensity matching, Seg. to Seg. 181 @ V=5V

Display Devices

DC CHARACTERISTICS @25°C

LED Programmable/
intelligent

Parameter Min. Typ. Max. Units Conditions

Vee 45 5.0 55 \Y 25°C

Icc (Blank) () 0.10 1.5 4.0 mA Vee=5V, WR=Vcg,
Vin=0 V All other pins

lcc (10 segments/char. 65 85 115 mA Veeg=5V

4 digits on)

lcc (all segments on cursor 85 120 165 mA Vee=5 V Measured at

in 4 digits) (1. 2) 5 sec, 60 sec max.

V)L (all inputs) 0.8 \Y Veg=5V +05V

Viy (all inputs) 2.0 \% Vee=5V 05V

I (all inputs) 60 160 _A Veg=5V, V|y=08V

1. Measured at 5 sec.
2. 60 sec. max. duration.

AC CHARACTERISTICS

Parameter Symbol ~-55°C (ns) +25°C (ns) +125°C (ns)
Chip Enable Set Up Time Toes 190 275 410
Address Set Up Time Tas 190 275 410
Cursor Set Up Time Tcus 190 275 410
Chip Enable Hold Time Tcen 25 25 25
Address Hold Time TaH 25 25 25
Cursor Hold Time Teun 25 25 25
Write Delay Time Two 40 50 60
Write Pulse Tw 150 225 350
Data Set Up Time Tos 100 150 300
Data Hold Time ToH 25 25 25
Clear TeLr 12 ms 15 ms 17.5 ms

TIMING CHARACTERISTICS
WRITE CYCLE WAVEFORMS

CE1.CE2
w TIVING MEASUREMENT 3@6; o

Tees Teen VOLTAGE LEVELS ovouTe
1
ci.a0at - XK | X

_ LiTAS‘ Teys =T Tcuu*]
I
Two — Tw ——~—<L
——j Tos L— Ton ——‘

Notes: 1. “Off Axis Viewing Angle” is here defined as: “the minimum angle in any direction from the normal to the display surface at which any part of
any segment in the display is not visible.”
2. This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be taken to avoid damage due to high static
voltages or electric fields. SEE APPNOTE 18.
3. Unused inputs must be tied to an appropriate logic voltage leve! (either V+ or V-).

MDL 2416
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TOP VIEW Pin | Function Pin Function
1 CE1 Chip Enable 18 | BL Display Blank
8 2 CE2 Chip Enable 17 D4 Data input
1 10 3 CLR Clear 16 D5 Data input
4 CUE Cursor Enable 15 D6 Data input
’S’Z’ S’Z ’S‘Z, ,S‘Z 5 CU  Cursor Select 14 D3 Data ingut
KN N[N N 6 | WR Wiite 13 | D2 Datainput
DIGIT3 DIGIT2| [DIGIT1 DIGITO 7 A1 Digit Select 12 D1 Data input
1 9 8 | A0 Digit Select 11 | DO Datainput
o 9 | Ve 10 | GND
PIN DEFINITIONS
Veo Positive power supply. Al Next to least significant address bit.
Gnd Negative power supply. cu Cursgr load control which must be helq high to store
DO thru D6 Data inputs, DO is the least significant data input and (:"ael:’]gthe RAM and low to store data in the cursor
D6 is the most significant data input. ¥ . ' . _
WR VmVreitmeoi?)?u! which must be held low to write data into CUE g:r:zol:a':jirr]\;":: fg:t.rf:'cﬂ'ss;":ﬁg‘:o‘r;;rsm in any posi-
@, CE2 Two chip enable inputs which must be held low to enable %R An input which clears the RAM when held low for 15ms.
the chip. BL Blanking input. Turns off all segments when held low.
A0 Least significant address bit. Does not affect RAM or cursor memory contents.
100% Hi-Rel Screening Test
Screen Method %AQL Comments
Pre Cap Visual 2072 When Specified MIL-STD-750
High Temperature Storage 1032 100 Percent 24 Hrs @ 150°C
MIL-STD-750
Temperature Cycle 1051 100 Percent 10 Cycles, —65° to
150°C MIL-STD-750
Constant Acceleration 2006 100 Percent Y1 and Y2 @ 5KG
MIL-STD-750
Fine Leak 1071 100 Percent Helium tracer gas per
MIL-STD-750
Gross Leak 1071 100 Percent Fluorocarbon gross leak
per MIL-STD-750
Interim Electrical/Optical — When Specified
Test
Burn-In 1015 100 Percent 168 Hours @ 125°C
MIL-STD-750
Final Electrical/Optical Test . 100 Percent
Delta Determination — When Specified
Electrical Visual 2009 100 Percent MIL-STD-883
CHARACTER SET
DO L H L H L H L H L H L H L H L H
D1 L L H H L L H H L L H H L L H H
D2 L L L L H H H H L L L L H H H H
D3| L L L L i L L L H H H H H H H H
0 1 2 3 4 5 6 7 8 9 A B C D E F
HNE Pl 55 % LA DR E-SE N /7
n Tl ] C b} - \ =
NN R pld|d N 5 b I 8 5’ - £ PR . Iy
| Co ot o B I ol Y I ol IO N By o ! NN
selel ol | AV B DE|FIGIH| D ORI IMIND
IO = S N - =
el P LS RIS | T L WX Y 20N da

All other input codes display “blank”
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LOADING DATA For those users not requiring the cursor, the cursor enable

Setting the chip enable (CE1, CE2) to their true state will signal (CUE) may be tied low to disable the display of the
enable data loading. The desired data code (D0-D6) and cursor function. A flashing cursor can be realized by simply
digit address (A, A1) must be held stable during the write pulsing CUE. If the cursor has been loaded to any or all
cycle for storing new data. positions in the display, then CUE will control whether the

- cursor(s) or the characters appear. CUE does not affect the =
Data entry may be asynchronous and random. (Digit O is £ g
defined as a right hand digit with A; =Ag=0)) contents of cursor memory. fei
Clearing of the entire internal four-digit memory can be ac- ~ DISPLAY BLANKING E-‘E ';
gg;g;sgejﬁzfe:%l%g ﬁgenfgi:ig?nﬁﬁznl.c?hfrcl%g? ﬁ%’gg’éﬁe Blanking the display may be accomplished by loading a E = -2

will clear both the ASCII RAM and the cursor RAM. Loading %zg Isamgl:-zaan‘:omei(ih digit of the display or by using the
an illegal data code will display a blank. olay put.

Setting the (BL) input low does not affect the contents of

LOADING CURSOR either data or cursor memory. A flashing display can be
Setting the chip enables (CET, CE2) and cursor select (CU) realized by pulsing (BL).

to their true state will enable cursor loading. A write (WR) The display can be dimmed by pulse width modulating the
pulse will now store or remove a cursor into the digit loca- (BL) at a frequency sufficiently fast to not interfere with the
tion addressed by Ag, Ay; as defined in data entry. A cursor  internal clock. Experimentation is encouraged, although
will be stored if DO=1; and will be removed if DO=0. The 4.5 KHz square wave on the (BL) pin will have no affect on
cursor (CU) pulse width should not be less than the write display brightness. As the low state duty factor is increased,
(WR) pulse or erroneous data may appear in the display. the display will dim, not affecting other device functions.

TYPICAL LOADING DATA STATE TABLE

CONTROL ADDRESS DATA DispLAY

BL CETCEZCUECTU WRCLR || A1 A0 ||D6 D5 D4 D3 D2 D1 DO 3 2 1 0
H X X L X H H PREVIOUSLY LOADED DISPLAY G R E Y
H H X L X X H X X X X X X X X X |6 R E ¥
H X H L x X H|x x |lx x x x x x x ||6 R E ¥
H L L L HLH|LLJ|H L L L HLGUHIGR RTEE
H L L L HLWH|LHI|HLHTLIUHTLTHIGE RUE
H L L L HLGH|HLI|HLLUHHLTLIGTL UE
H L L L HLGHI|HH|H L LLLHL|B L UTE
L X X X X H H || X X BLANK DISPLAY
H L L L HLH|HHI|H L LLHHHI|GL UE
H X X L X H L || X X [CLEARS CHARACTER DISPLAYS
H L L L HLUHI[XX SEE CHARACTER CODE SEE CHARACTER

X = DON'T CARE

LOADING CURSOR STATE TABLE

CONTROL ADDRESS ” DATA DisPLAY

BL CETCEZCUECU WRCLR | At A0 D6 D5 D4 D3 D2 D1 DO 3 2 0
H X X L X H H PREVIOUSLY LOADED DISPLAY B E A R
H X X H X H H | DISPLAY PREVIOUSLY STOREDCURSORS ||[B E A R
H L L H L L HIf|L L |IXx X X X X X HI|BE AR
H L L H L L H L H X X X X X X H B E BB B
H L L H L L H H L X X X X X X H B B B R
H L L HL L H HH|Xx x x x x x H |[BBBM®B
H L L HL L H H L X X X X x x L ||[B e =B
H X X L X H H DISABLE CURSOR DISPLAY B E A R
H L L L L L HI|HHIX X X X X X L |[[B E AR
H X X H X H H DISPLAY STORED CURSOR B E R B

X = DON'T CARE

MDL 2416



FUNCTIONAL DESCRIPTION

Referring to the block diagram:

Display Memory—consists of a 4 by 7-bit RAM block.
Each 7-bit location holds the 7-bit ASCII data for the
four displays.

Cursor Memory—holds the cursor data for all the
displays.

ROM—has a look-up table for the 64 characters.

BLOCK DIAGRAM

Oscillator Logic—provides all the necessary timing.
Display Drivers—17 segment drivers and 4 digit drivers.

LED Displays—each display is comprised of 16
segments and one decimal point which make up the
alphanumeric characters.

SEGMENT]

DRIVERS 17LINES

| | F————

osc/
MULTIPLEXER

DIGIT

IVERS

INPUT CONTROL

I CURSOR
MEMORY

34&. V-V-W- -
gooooag
|5‘|§ |g IE,IB 5«’?}; £8388s8
TYPICAL SCHEMATIC FOR 16 DIGIT SYSTEM
+5
GND
1 ) 1 1
D15 D4 | D3 DO
BL
D0-D6 @ | A | ]
— 14,
o 7
WR
CU
CUE
AgAy 2
. CE2
CE2 4~
I D . CE2
_— CEl
CE I D : CE1

MDL 2416

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

HiIGH EFFiciENcy RED MPD 2545

GrReeN MPD 2547

.25" 4-Character, 5 x 7 Dot Matrix
X-Y Stackable, HI-REL/Military

Alphanumeric Programmable Display™
With Built-ln CMOS Control Functions

Preliminary Data Sheet

Package Dimension in Inches (mm)

1.200 MAX |
(30.48) ’

150 REF
3.81) —™

0
(12.70)

nT .
19
(483 i 432
- 18 TYP

150 e _|
"IL— 020 x

(381)
(508)

10 TYP

010 TYP  TOLERANCE: XX = 01 (254)
@59 (2549

XXX = .005 (127}

FEATURES

* Four .25"Dot Matrix Characters in Hermetic
Package

* Readable from 12 Feet (4 meters)

¢ Processed to Selected Portions of Mil-D-87157

¢ Built-in Memory, Decoders, Multiplexer and Drivers

¢ Viewing Angle +50°

¢ 96-Character ASCIl Format (Both Upper and
Lower Case Characters)

* Rugged Ceramic Package, Hermetic Sealed Flat
Glass Window

* Wide Temperature Operating Range for
High Reliability Industrial and Military Use,
-55°C to +100°C

* 8-Bit Bidirectional Data BUS

* READ/WRITE Capability

¢ Built-In Character Generator ROM

¢ TTL Compatible

¢ Easily Cascaded for Multidisplay Operation
* Less CPU Time Required

¢ Software Controlled Features:

Programmable Highlight Attribute
(Blinking, Non-Blinking)

Asynchronous Memory Clear Function
Lamp Test

Display Blank Function

Single or Multiple Character Blinking
Function

Programmable Intensity, Three
Brightness Levels

GENERAL DESCRIPTION

The MPD 2545 (high efficiency red/orange) and MPD 2547
(green) are four-digit High Reliability dot matrix Program-
mable Displays that are aimed at satisfying the most
demanding Military display requirements. They are designed
for use in extremely harsh environments where only the
most reliable product is acceptable. These devices are pro-
cessed to meet the requirements of HI-REL/Military applica-
tions. The devices are constructed in a hermetic package
using four .25-inch-high 5x7 dot matrix displays. The
devices incorporate the latest in CMOS technology which is
the heart of the device intelligence. The CMOS controller
chip is controlled by a user-supplied eight-bit data word on
the bidirectional BUS. The ASCII data and attribute data are
word driven. This approach allows the MPD 2545 and

MPD 2547 to interface using the same techniques as a
microprocessor peripheral.

APPLICATIONS

¢ Military Control Panels

* Night Viewing Applications (Red Light)

* Cockpit Monitors

¢ Night Vision Goggle Viewable Displays (Green)
* Portable and Vehicle Technology

¢ Industrial Controllers

Important: Refer to Appnote 18, “Using and Handling Intelligent
Displays.” Since this is a CMOS device, normal precautions should
be taken to avoid static damage.

Specifications are subject to change without notice.

LED Programmable/

Intelligent
Display Devices




OPTOELECTRONIC CHARACTERISTICS AT 25°C

ABSOLUTE MAXIMUM RATINGS

DC Supply
Input Voltage Relative.to Gnd
(All Inputs)

Operating Temperature
Storage Temperature

...=0.5t0 Voo +0.5 Vg

OPTICAL CHARACTERISTICS @ 25°C

-0.5to0 +6.0 Vdc

~-551t0 +100°C
-55to +150°C

Spectral Peak Wavelength .. .... .. (2545) 635nm Typ.
........ (2547) 565nm Typ.
........................ +50° Typ.
0.25 inch (6.4 mm) Nom.

75 pcd/dot (min.) @

Viewing Angle
Digit Height
Luminous Intensity

Vge = 5 Vde
Dot-to-Dot Intensity Matching . .. ....... ... Max. 1.8:1.0
DC CHARACTERISTICS
-55°C +25°C +100°C
Parameter Min. | Typ. | Max. { Min. | Typ. | Max. | Min. | Typ. | Max. [Units | Conditions
lcc Blank 1.2 25 1.0 2.0 0.8 15 | mA | Vge=5V
(All Inputs Low)
Icc Lamp Test 62
(V2 Brightness)
lcc 80 dots/unit 220 | 250 160 | 190 125 160 | mA | Vgg=5V
(100% Brightness)
VL (all inputs) 0.8 0.8 0.8 \Y Vee=5V £05V
V| (all inputs) 20 20 2.0 \Y Veg=5V £05V
Ii_ (@l inputs) 70 120 60 100 50 80 uA Vin=0.8V,
Vee=5.0V
SWITCHING SPECIFICATIONS (@ V¢ = 45V)
READ CYCLE TIMING
Parameter Description Specification (ns)
-55°C +25°C [ +100°C
TAD Address set up delay after CE (min.) 0 0 10
TACC Access time for data valid after 100 175 200
address (max.)
TDD Delay time for data valid after read 100 150 175
pulse (max.)
TDH Data valid after end of read 0 0 0
pulse (min.)
TRD Read pulse (min.) 150 175 200
TRC Total read cycle time (min.) 150 200 235
WRITE CYCLE TIMING
Parameter Description Specification (ns)
-55°C | +25°C [ +100°C
TWD Delay time for write pulse after control 25 50 75
signals and data (min.)
TDH Data hold after write pulse (min.) 25 50 75
TWR Write pulse width 50 100 150
TWC Total write cycle time (min.) 100 200 300
Notes: 1. TRD = TRC - TAD - (TACC - TDD)
2. TWR = TWC - (TWD + TDH)
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TIMING CHARACTERISTICS
@Vec=45V

DATA “WRITE” CYCLE DATA “READ” CYCLE
|

CEy, CE4 >:(
|
|

Ay-Ay X >:|( CEy, CE4 : |
X

Display Devices

LED Programmable/
Intelligent

|
|

D 4

:
T

Ton |<—

| DATA
VALID

Note: Tyr = Twe = (Two * Tow)
Tao = Tac = Tap = (Tacc ~ Too)

TIMING MEASUREMENT LEVELS PIN DEFINITIONS
Pin

5V 1. RD Active low, will enable a processor to read
x 2.5Y all registers in the MPD 2545 (MPD 2547).
gv — 2. CLKI/O  If CLK SEL (pin 3) is low, then expect an
external clock source into this pin. If CLK
SEL is high, then this pin will be the
TOP VIEW master or source for all other devices
which have CLK SEL low.
2. CLKSEL ClocK SELect, determines the action of
pin 2. CLK /O, see the section on
- Cascading for an example.
4. RST Reset. Must be held low until Voo > 45
volts. Reset is used only to synchronize
blinking and will not clear the display.

5. CE1 Chip enable (active high).
6. CEO Chip enable (active low).
7. A2 Address input (MSB).

8. Al Address input.

9. A0 Address input (LSB).

10. GND Ground.

1. WR Write. Active Low. If the device is
selected, a low on the write input loads
the data into memory.

12. D7 Data Bus bit 7 (MSB).

13. D6 Data Bus bit 6.

PIN ASSIGNMENTS 14. D5 Data Bus bit 5.
15. D4 Data Bus bit 4.
MPD 2545, MPD 2547 PINOUT 16. D3 Data Bus bit 3.
Pin Function Pin Function 17. D2 Data Bus bit 2.
1 RD READ 11 WR  WRITE 18. D1 Data Bus bit 1.
2 CLK /O CLOCK /1O 12 D7 DATA MSB 19. DO Data Bus bit 0 (LSB).
3 CLKSELCLOCK SELECT | 13 D6 DATA 20. Voo Plus 5 volts power pin.
4 RST  RESET 14 D5 DATA
5 CEl  CHIP ENABLE 15 D4 DATA
6 CEO  CHIP ENABLE 16 D3 DATA
7 A2 ADDRESS MSB | 17 D2 DATA
8 At ADDRESS 18 D1 DATA
9 A0 ADDRESS LSB | 19 DO DATA LSB
10 GND 20 Vo

MPD 2545



NOTE: 0 = Low Logic Level. 1 = High Logic Level, X = Don't Care.

BLOCK DIAGRAM
Posooooc oo ’ A |
! | 14 |
81| oselarmevory | o [T
00-07 M) REG || ! 96 CHAR l
X x8 18 I | v |
[ ) | 48x80 |
1 }s [ !
[ -----" e —— —
' |
1] ] '- i, Sudiniaibatbniba -T7A
o oecooe |1 ' outeur 1 ® !
20, CEt a1 | e )
w2 | M {45 v Losie )
70, WR
—) U= ____ oureur |1
a LATCH |
|
1 izo 1
r— ——————————— hl | [ :
| |
3 i 0sC DISPLAY COLUMN !
%EKSEL 061G 3 MULTIPLEXER : DRVERS |1
LA I !
Lo ___T 4 |
|
| |
ottt Sl ootiventinmeliond | !
| ) ROW |
o omves |4
| I
I DISPLAY | 7oL o=

FUNCTIONAL DESCRIPTION

The MPD 2545 (MPD 2547) block diagram includes 5 major
blocks and internal registers (indicated by dotted lines).

Display Memory consists of a 5x8 bit RAM block. Each of
the four 8-bit words holds the 7-bit ASCI| data (bits DO-D6).
The fifth 8-bit memory word is used as a control word
register. A detailed description of the control register and its
functions ¢an be found under the heading Control Word.
Each 8-bit word is addressable and can be read from or
written to.

DATA INPUT COMMANDS

CEO CE1 RD WR|A2 A1 A0|D7 D6 D5 D4 D3 D2 Di DO OPERATION

1 0 X X X X X [X X X X X X X X | NoChange

0 1 0 1 1 0 0X X X X X X X X | ReadDigit0 Data To Bus

0 1 1 0|1 0O O0[X 0 1 0 0 1 0 0| ($) Wiiten To DigitO0

0 1 1 0|1 0 1|X 1 0 1 0 1 1 1 (W) WiitentoDigit1

0 1 1t 01 1 ofX 1 1 0 0 1 1 0| (f)WrtenToDigit2

0 1 1 0|1 1 1|x o 1 1 0 0 1 1 |(3) WritentoDigit3

0 1 1 0|1 0 01 X X X X X X X | Char Writen To Digit 0

And Cursor Enabled
The Control Logic dictates all of the features of the display

— _MOD_E SELECTION device and is discussed in the Control Word section of this
CE0 CE! RD WR OPERATION data sheet.

0 1 0 0 | llegal The Character Generator converts the 7-bit ASCII data into

1 X X X | No Change the proper dot pattern for the 96 characters shown in the

X 0 X X | No Change character set chart.

X X 1 1 |NoChange The Clock Source can originate either from the internal

oscillator clock or from an external source—usually from the
output of another MPD 2545 (MPD 2547) in a multiple
module display.

The Display Multiplexer controls all display output to the
digit drivers so no additional logic is required for a display
system.

The Column Drivers are connected directly to the display.

The Display has four digits. Each of the four digits is com-
prised of 35 LEDs in a 5x7 dot array which makes up the
alphanumeric characters.

The intensity of the display can be varied by the Control
Word in steps of 0% (Blank), 25%, 50%, and full
brightness.

MICROPROCESSOR INTERFACE

The interface to the microprocessor is through the address
lines (A0-A2), the data_bus (D0-D7), two chip select lines
(CEOQ, CE1), and read (RD) and write (WR) lines.

To derive the appropriate enable signal, the WR and RD RD
lines should be “NANDED” into the CE1 input. The CEQ
should be held low when executing a read, or write
operation.

The read and write lines are both active low. During a valid
read the data input lines (D0-D7) become outputs. A valid
write will enable the data as input lines.

INPUT BUFFERING

If a cable length of 18 inches or more is used, all inputs to
the display shauld be buffered with a tri-state non-inverting
buffer mounted as close to the display as conviently pos-
sible. Recommended buffers are: 74HCT245 for the data
lines and 74HCT244 or 74HC541 for the control lines.

MPD 2545
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PROGRAMMING THE MPD 2545

There are five registers within the MPD 2545/2547. Four of
these registers are used to hold the ASCII code of the four
display characters. The fifth register is the Control Word,
which is used to blink, blank, clear or dim the entire display,
or to change the presentation (attributes) of individual
characters.

ADDRESSING

The addresses within the display device are shown below.
Digit 0 is the rightmost digit of the display, while digit 3 is on
the left. Although there is only one Control Word, it is
duplicated at the four address locations 0-3. Data can be
read from any of these locations. When one of these loca-
tions is written to, all of them will change together.

Address Contents
(o] Control Word
1 Control Word (Duplicate)
2 Control Word (Duplicate)
3 Control Word (Duplicate)
4 Digit O (rightmost)
5 Digit 1
6 Digit 2
7 Digit 3 (leftmost)

Bit D7 of any of the display digit locations is used to allow
an attribute to be assigned to that digit. The attributes are
discussed in the next section. If bit D7 is set to a one, that

character will be displayed using the attribute. If bit D7 is
cleared, the character will display normaily.

CONTROL WORD

When address bit A2 is taken low, the Control Word is
accessed. The same Control Word appears in all four of the
lower address spaces of the display. Through the Control
Word, the display can be cleared, the lamps can be tested,
display brightness can be selected, and attributes can be
set for any characters which have been loaded with their
most significant bit (D7) set high.

Brightness (DO, D1): The state of the lower two bits of the
Control Word are used to set the brightness of the entire
display, from 0% to 100%. The table below shows the cor-
respondence of these bits to the brightness.

D7 D6 D5 D4 D3 D2 D1 DO Operation
0 0 X X X X 0 0|Blank

0 0 X X X X 0 1| 25%brightness
0 0 X X X X 1 0 | 50% brightness
0 0 X X X X 1 1 | Full brightness

X = dont care

Attributes (D2-D4): Bits D2, D3, and D4 control the visual
attributes (i.e., blinking, alternate) of those display digits
which have been written with bit D7 set high. In order to use
any of the four attributes, the Cursor Enable bit (D4 in the
Control Word) must be set. When the Cursor Enable bit is

LED Programmabie/

Intelligent
Display Devices

CONTROL WORD FORMAT

D7 Dé D5 D4 D3 D2 D1 DO
1 T
LAMP ATTRIBUTE
CLEAR TEST BLINK ENABLE ATTRIIliUTES BRIGH'II'NESS

D1 DO BRIGHTNESS
0 0 0% (Blank)
0 1 25%
1 0 50%
1 1 100%

D3 D2 ATTRIBUTE

0 0 Display Cursor Instead

0Of Character
0 1 Blink Character
1 0 Display Blinking Cursor Instead

Of Character
1 Alternate Character
} With Cursor

D4 ATTRIBUTE ENABLE

0 Disable Above Attributes
} 1 Enable Above Attributes

D5 BLINK

0 Blink-Attribute Disabled
v 1 Blink Entire Display

D6 LAMP TEST
0 Standard Operation
‘L 1 Display All Dots At 50% Brightness

D7 CLEAR
0 Standard Operation
1 Clear Entire Display

—_
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set, and bit D7 in a character location is set, the character
will take on one of the following display attributes.

D7 De D5 D4 D3 D2 D1 DO Operation

0 0 0 0 X X B B | Disable highlight
attribute

0O 0 0 t 0 0 B B | Displaycursor* instead
of character

o o o 1 o0 1 B B | Blink single character

0O 0 0 1t 1 0 B B | Display blinking

cursor* instead of
character-

Alternate character
with cursor*

o o o 1 t 1 B B

*“Cursor” refers to a condition when all dots in a single character space are
lit to half brightness.

X = don' care

B = depends on the selected brightness

Attributes are non-destructive. If a character with bit D7 set
is replaced by a cursor (Control Word bit D4 is set, and
D3=D2=0) the character will remain in memory and can be
revealed again by clearing D4 in the Control Word.

Blink (D5): The entire display can be caused to blink at a
rate of approximately 2Hz by setting bit D5 in the Control
Word. This blinking is independent of the state of D7 in all
character locations.

In order to synchronize the blink rate in a bank of these
devices, it is necessary to tie all devices' clocks and resets
together as described in a later section of this data shest.

D7 D6 D5 D4 D3 D2 D1 DO Operation

0 0 t X X X B B | Blinking display

Lamp Test (D6): When the Lamp Test bit is set, all dots in
the entire display are lit at half brightness. When this bit is
cleared, the display returns to the characters that were
showing before the lamp test.

D7 D6 D5 D4 D3 D2 D1 DO Operation

0 1 0 X X X X X | Lamptest

Clear Data (D7): When D7 is set in the Control Word, all
character and Control Word memory bits are reset to zero.
This causes total erasure of the display, and returns all‘digits
to a non-blink, full brightness, non-cursor status.

D7 D6 D5 D4 D3 D2 D1 DO
1 0 X X X X X X| Clear

Operation

CASCADING

Cascading the MPD 2545 (MPD 2547) is a simple operation.
The requirements for cascading are: 1) decoding the
correct address to determine the chip select for each addi-
tional device, 2) assuring that all devices are reset simul-
taneously, and 3) selecting one display as the clock source
and setting alf others to accept clock input (the reason for
cascading the clock is to synchronize the flashing of multi-
ple displays). One display as a source is capable of driving
six other MPD 2545s (MPD 2547s). if more displays are
required, a buffer will be necessary. The source display
must have pin 3 tied high to output clock signals. All other
displays must have pin 3 tied low.

VOLTAGE TRANSIENTS

It has become common practice to provide 0.01 uf bypass
capacitors liberally in digital systems. Like other CMOS
circuitry, the Intelligent Display controller chip has very low
power consumption and the usual 0.01 uf would be adequate
were it not for the LEDs. The module itself can, in some
conditions, use up to 100 mA (multiplexed). In order to
prevent power supply transients, capacitors with low induc-
tance and high capacitance at high frequencies are re-
quired. This suggests a solid tantalum or ceramic disc for
high frequency bypass. For larger displays, distribute the
bypass capacitors evenly, keeping capacitors as close to the
power pins as possible. We recommend a 10 uf and 001 uf
for every Intelligent Display to decouple the displays
themselves, at the display.

CASCADING THE MPD 2545 (MPD 2547)

ZEuF] 01uf | Voo OtuF Voo 22uF_L .01,F | Voo 01,F
T FT? L 0% T }11020 o
B s g Bop s g Bms g Bops g
3383 diemn SR 3 leems]  |5302 Imess 358 2 eens
TR i T
RESET
D0-D7 JIN
AO-A2 AN
WR I
i {
vee[ Voo
6 16
2
13
A3 1 14
A2 15
R —— L
s 8 5] 74513
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HOW TO LOAD INFORMATION INTO THE
MPD 2545 (MPD 2547)

Information loaded into the MPD 2545 can be either ASCII
data or Control Word data. The following procedure (see
also typical loading sequence) will demonstrate a typical
loading sequence and the resulting visual display. The word
STOP is used in all of the following examples.

SET BRIGHTNESS

Set the brightness level of the entire display to
your preference (example: 100%)

LOAD FOUR CHARACTERS

Load an “S” in the left-hand digit.

Load a “T” in the next digit.

Load an "O” in the next digit.

Load a “P” in the right-hand digit.

If you loaded the information correctly, the

MPD 2545 should now show the word “STOPR.”
BLINK A SINGLE CHARACTER

Into the digit, second from the right, load the hex
code “CF" which is the code for an “O” with the
D7 bit added as a control bit.

NOTE: the “O" is the only digit which has the
control bit (D7) added to normal ASCII data.
Load enable blinking character into the control
word register.

The MPD 2545 should now display “STOP” with a
flashing “O.”

ADD ANOTHER BLINKING CHARACTER

Into the left hand digit, load the hex code “D3"
which is for an “S” with the D7 bit added as a
control bit.

The MPD 2545 should display “STOP” with a
flashing “O” and a flashing “S.”

ALTERNATE CHARACTER/CURSOR ENABLE
Load enable alternate character/cursor into the
control word register. ’

The MPD 2545 should now display “STOP" with
the “O" and the “S” alternating between the letter
and a cursor (all dots lit).

INITIATE FOUR-CHARACTER BLINKING
(Regardless of Control Bit setting)

Load enable display blinking.

The MPD 2545 should now display the entire
word “STOP” blinking.

Step 1

Step 2
Step 3
Step 4
Step 5

Step 6

Step 7

Step 8

Step 9

Step 10

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

The CMOS IC of the MPD 2545 and MPD 2547 is designed
to provide resistance to both Electrostatic and Discharge
Damage and Latch Up due to voltage or current surges.
Several precautions are strongly recommended for the user,
to avoid overstressing these built-in safeguards.

ESD PROTECTION

Users of the MPD 2545 and MPD 2547 should be careful to
handle the devices consistent with Standard ESD protection
procedures. Operators should wear appropriate wrist, ankle
or feet ground straps and avoid clothing that collects static
charges. Work surfaces, tools and transport carriers that
come into contract with unshielded devices or assemblies
should also be appropriately grounded.

LATCH UP PROTECTION

Latch up is a condition that occurs in CMOS {Cs after the
input protection diodes have been broken down. These
diodes can be reversed through several means:

Vin < GND, Viy > Vee +05 V, or through excessive cur-
rents begin forced on the inputs. When these situations ex-
ist, the IC may develop the response of an SCR and begin
conducting as much as one amp through the V¢e pin. This
destructive condition will persist (latched) until device failure
or the device is turned off.

The Voltage Transient Suppression Techniques and buffer
interfaces for longer cable runs help considerably to prevent
latch conditions from occuring. Additionally, the following
Power Up and Power Down sequence should be observed.

POWER UP SEQUENCE

1. Float all active signals by tri-stating the inputs to the
displays.

2. Apply Vge and GND to the display.

3. Apply active signals to the displays by enabling all input
signals per application.

POWER DOWN SEQUENCE

1. Float all active signals by tri-stating the inputs to the
display.

2. Turn off the power to the display.

TYPICAL LOADING SEQUENCE
BEeEezz 58838858 | DiSPLAY
1. LHHLLXX 000000 11
2. LHHLHHH 01010011 S
3. LHHLHHL 01010100 ST
4. LHHLHLH 01001111 sTO
5. LHHLHLL 01010000 STOP
6. LHHLHLH 11001111 STOP
7. LHHLLXX 00010111 STO*P
8. LHHLHHH 11010011 S*TO*P
9. LHHLLXX 00011 111 stTotp
10. LHHLLXX 00100011 S*T*0O*P*

*Blinking Character
TCharacter alternating with cursor (all dots lit}
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CHARACTER SET

Do

D1

D2

D3

o(r|r|—ir

4HEX
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w|r|r|T| T
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o r-[I|—|[T

o |||

N

o|T|r ||

olT|ir|r|T

»|Tir|IT|—

@|I|-|xT|T

O|T|Tir|r

olx|x|{r|xT

m|T | T
mI(T|(x|xT

LIL|L| @

THESE CODES DISPLAY BLANK

eesee o

.

o
ese aoe | Zecoenl

Notes: 1. A2 must be held high for ASCII data.
2. Bit D7 = 1 enables attributes for the assigned digit.

100% Hi-Rel Screening Test

Screen Method %AQL Comments

Pre Cap Visual 2072 When Specified MIL-STD-750

High Temperature Storage 1032 100 Percent 24 Hrs @ 150°C
MIL-STD-750

Temperature Cycle 1051 100 Percent 10 Cycles, —865° to
150°C MIL-STD-750

Constant Acceleration 2006 100 Percent Y1 ABD Y2 @ 5KG
MIL-STD-750

Fine Leak 1071 100 Percent 2 Atmosphere Absolute
for 2 Hours MIL-STD-750

Gross Leak 1071 100 Percent 60 PSIG (for 10 Hours)
MIL-STD-750

Interim Electrical/Optical — When Specified

Test

Burn-In 1015 100 Percent 168 Hours @ 125°C
Similar to MIL-STD-883C

Final Electrical/Optical Test — 100 Percent

Delta Determination — When Specified

Electrical Visual 2009 100 Percent MIL-STD-883

MPD 2545

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS HIGH EFFICIENcY Rep PD 1165

VERY BRIGHT GREEN PD 1167

1.16” Square 8 x 8 Dot Matrix Programmable Display™ Module
With On Board Drivers, Built-in RAM
and Software Controllable Features

LED Programmable/
Intelligent
Display Devices

Package Dimensions in Inches (mm)

145
@68 PN PNt

INDICATOR  pagy
NUMBER
ElA

DATE
CODE

LT

1.190
30.23)
sa

N

I
€ .150..
@81
- 070
1,050 (26.67)SQ. (.78

Luaous
INTENSI
I CODE

070 (1.78)
VP

| a2
[~10.46]

160 (4.06) 110 {2.79)
MIN DIA. TYP.
S
- \*?___*:_vﬁ*_;
.08 il
&% ‘ w3
METALUE4 ‘
I 480
Tolerance +.010 (.25) L_Zfﬁ)»*nggce)_.‘ HEATsm;fotz
e riszy 1 2011309
FEATURES DESCRIPTION
¢ Active Display Size 1.16” Square The high efficiency red PD 1165 and very bright green
¢ 0.11” Diam. Dots on 0.15” Centers PD 1167 are modular 8x8 dot matrix Programmable

. . . Displays. They are constructed with highly efficient 1li/V

* Very Bright Green or High Efficiency Red material LEDs, packaged in a reflector package for max-

* Intensity Matched and Binned imum dot illumination. Further optimizing light output are

* Readable from 35 Feet built-in CMOS drive circuits. These circuits strobe the LEDs
at peak currents that give the best time averaged luminous

i °
* Viewing Angle +75 intensity for the power required. The user has complete con-

* Interlocking XY Stackable Packages for Larger trol of the display through further builtin CMOS circuitry.

Displays The display appearance can be set by programming an
¢ On board CMOS Circuits with Complete Drive 8 bit RAM.

Circuits and Logle Interfaces Features such as blinking, synchronizing, blanking, one of
* Each Dot Addressable Over TTL Compatible, 8 Bit nine intensity levels or lamp tests are easily programmed

BUS through a control word. Additional external connections are
« Alternate Language & Graphics Programming available for clock inputs, clock outputs and total intensity

Capability control through an external resistor.
¢ Cascadable-Synchronizable Logic for Expanded All products are 100% burned in and 100% tested. Outging

Display Systems quality standards are maintained through AQL sampling
e Software Controlled Attributes: procedures of .25% for electrical characteristics and 1.0%

9 Levels of Intensity Settings for dimensional and mechanical parameters, solderability,

Memory Clear package integrity, and LED brightness matching dot to dot

Blanking or Blinking and display to display.

Built-n Lamp Test The display is constructed of epoxy filled polycarbonate with
¢ 100% Burned in Prior to Final Test two interconnected pcbs. A heat sink is attached to cool the
« 20 Pin DIP Package: 0.6” Wide Rows, 0.1” Pin device with its 20 pin dip lead construction. The package is

Spacing wave solderable and has been fully qualified for c:)peration
« Wave Solderable ein;ioﬁ.tgrage over a temperature range from —20°C to

* -20°C to +70°C Operating Range

Specifications subject to change without notice.
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Maximum Ratings

Ve, DC Supply Voltage -0.5t0 +6.0 Vdc
Vin: Input Voltage Levels Relative

to GND (all inputs)

—-0.5to (Vee +0.5) Vde

Optical Characteristics @25°C

Spectral Peak Wavelength. . ....... ... (1165) 635 nm typ.
........... (1167) 565 nm typ.

Viewing Angle, both axis

Operating Temperature. . . ............ ~20°C to +70°C (off normal axis) . ........ ... ... L +75°
Storage Temperature ................ —20°C to +70°C Active Display Size ........... ... ... .... 1.16" square
Relative Humidity (non condensing) @65°C ......... 90% DotSize ................... 0.11" diam.
Power Dissipation @Vgc=5.0V, Pitch (center to center dot spacing) . .............. 0.15"
Ta= =20°C . .. 1.6 W Time Averaged Luminous Intensity
Junction Temperature (100% bright) . .................... 0.5 mcd/dot min.
@70°C (O a=25°CW). .. .. ... 95°C 1.7 med/dot typ.
Maximum Solder Temperature .063" (1.59 mm) Dot to Dot Intensity Matching Ratio . . .. ...... 1.8:1.0 max.
below the Seating Plane, t<5sec.............. 260°C Display Average Intensity Matching
Ratio (perbin) ........... ... ... 1.5:1.0 max
Recommended Operating Conditions —20°C to +70°C Bin to Bin Matching Ratio
Parameter Min. [Nom. [ Max. | Units (adjacent bin) ... 1.9:1.0 max
Ve, Supply Voltage 45 50 55 \
Vi, Input Voltage High 27 \Y
V|, Input Voltage Low 08 \
Clock Fan Out( 8 15 | Disp.
Note: 1. The number of displays that can be synchronized by one “master”
display clock depends on how ‘clean” the line is. The maximum
can only be achieved in very ‘clean” electrical environments. A
buffer is required for larger systems or noisy environments.
DC CHARACTERISTICS
-20°C +25°C +70°C
Parameter Min. | Typ. [Max. | Min. | Typ. [ Max. | Min. | Typ. | Max. |Units | Conditions
lcc Blank 30 | 40 20 [ 30 1.0 [ 20 | mA | WR=Vgc=50V
ViN=0.8V
lec Lamp Test 115 | 130 105 | 115 95 105 | mA | Vgc=5.0V
lcg 64 dots on at ful 235 | 265 205 | 230 185 | 200 | mA | Veg=5.0V
intensity(". 2)
I 12 24 10 20 8 16 pA | Vec=50V
Vi 27 27 27 v 45V <Vee<55V
VIL 08 08 08 v 45 VSVCCS.5-5 \

Notes: 1. Average LED drive current is 3 mA. Peak current at 1/8 multiplex

rate is typically 25 mA.

2. RDIM can be used to reduce I and subsequently lower the

nominal display intensity level. See figure (2) for typical
brightness reductions with the use of Rexr.

PD 1165



WRITE CYCLE RESET TIMING i

RST
AO-A3
s Tppy TREW
D0-D7
Tas —e= e TOH

WR \\ Y/ POWER ON TO FIRST WRITE TIMING
N

90%
Tees F—Tww———‘ Vee
bea- ToER —/ Twrw
CE
WR AND CE

DATA BUS TRANSITIONS AT CL = 150 pF

LED Programmable/
Intelligent

Display Devices

TIMING MEASUREMENT LEVELS

90%
D0-D7 440

50V

AN
LA o

AC CHARACTERISTICS Over Operating Temperature Range at Voo =45V

Parameter Symbol -20°C (tmin) +25°C (tmin) +70°C (tmin) Units
Chip Enable Set Up Time Tces 0 5 5 ns
Address Set Up Time Tas 10 10 10 ns
Write Pulse Width Tww 20 30 30 ns(@)
Data Set Up Time Tos 40 55 55 ns@)
Chip Enable Hold Time Tcen 0 0 0 ns
Address Hold Time TaH 5 5 5 ns
Data Hold Time Ton 20 20 20 ns
Reset Pulse Width Trew 50 50 50 pus)
Minimum Time Between Twew 2 2 2 ms
Power Up and the First

Write Operation

Total Write Time Twr 35 45 45 ns
(Tas +Tww +Ton)

Notes: 1. 50 us or 2 clock cycles minimum. The internal clock frequency is
between 50 and 80 kHz. If an external clock is supplied, it should
be held between 50 and 60 kHz.

2. Tyyw must be less than Tpg.

PD 1165
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TOP VIEW

PIN DEFINITIONS

Pin
PN 1. RST Resets the System. Active low.
2. CLKoyt Clock output for daisy chaining
3. WR Writes data into the display. Active low.
COLUMN 0 4. CE Chip Enable. Active low.
5. A0 Address Input (LSB)
6. Al Address Input
7. A2 Address Input (MSB)
PIN 10 8. A3 Address Input for control words.
9. CLKp Clock Input for daisy chaining
10. Rpm Controls Brightness through Rexrt
1. Vee Plus 5 volts power pin
12. DO Data Bus Bit 0 (LSB)
13. Di Data Bus Bit 1
PD 1165, PD 1167 PINOUT 14, D2 Data Bus Bit 2
1 RST 20 GND 15. D3 Data Bus Bit 3
2  CLKOUT 19 D7 16. D4 Data Bus Bit 4
3 WR 18 D6 17. D5 Data Bus Bit &
4 CE 17 D5 18. D6 Data Bus Bit 6
5 A0 16 D4 19. D7 Data Bus Bit 7 (MSB)
6 A1 15 D3 20. GND Ground
7 A2 14 D2
8 A3 13 D1t
9 CLKIN 12 DO FUNCTIONAL DESCRIPTION
10 RDM " Vec The PD 1165 (PD 1167) block diagram includes the major

blocks and internal registers.

Display Memory consists of a 8x8 bit RAM block for the

display columns and rows. Each one of the eight bit corres-
pond to a LED and each eight bit cluster corresponds to a
column. It also contains a 1x8 bit block to serve as Control

PD 1165 (PD 1167) BLOCK DIAGRAM Word Register.

The Input Logic consists of Data Buffers, Control Logic and

DATA e 17, Address Decode Logic.
> o
ADDRESS s o | MRy The Oscillator (OSC) Logic generates clock for internal
CONTROL = and external use. Reset function is a part of this block.
; The Multiplex Logic generates multiplex scheme for
ouTPUT i i i inki
conTROL. 7% column and row drivers, intensity control and blinking.
. The Row Drivers drive 8 rows of eight LEDs each. The row
0¢ i ; i i
ConTROL > o5 > ; o nglve C;Jrrenttsthcouldmk?e tlncrpmled L;)s;lin%tan external resistor
e 3 MuLLngésx ” OHTERs (Rpim) to set the nominal display brightness.
The Column Drivers drive 8 columns of eight LEDs each.
s}, sl The Display consists of 64 LEDs connected in clusters of 8
1 1 to form columns and rows.

COLUMN 82
DRIVERS 14

DISPLAY

PD 1165
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USING THE PD 1165 (PD 1167)
POWER ON AND RESET

Each PD 1165 (PD 1167) series part is equivalent to a
miniaturized hybrid display system. Careful consideration of
power supply capabilities and applications should always be
exercised. It is important that GND <V y< (Ve +05 V)
always be maintained during use.

POWER SUPPLY REQUIREMENTS

A 5 volt power supply with no more than 10% tolerance
should be used. Each display, depending on programming
can switch very large loads. To keep transients on V¢c
above (Viy—05 V), a 0.01 pF mica capacitor and a 22 uF
tantalum capacitor should be located as close as con-
veniently possible to the Vqc and GND pins.()

To avoid malfunction during Power Up and Power Down,
follow the sequences listed below.

POWER UP SEQUENCE

1. Float (tri-state) all display inputs.

2. Apply Ve and GND to the display.

3. Activate inputs as required enabling the display. (Observe
Twrw restrictions.)

POWER DOWN SEQUENCE
1. Float (tri-state) all active input signals to the display.

2. Turn off power to the display.

Once the display is powered up or following a hard reset
using (RST), the display will initialize in a blinking lamp test
control state. All LEDs will be on at 50% intensity blinking at
about 2 Hz. Software control words can then be input in-
itializing the displays configuring them for intensity and
blinking attributes as well as clock control and timing
synchronization.

SIGNAL CONDITIONING/INPUT BUFFERING

If cable lengths of 18 inches or more are used between the
microprocessor and displays, the inputs should be buffered
with tri-state non-inverting buffers. The buffers should be
mounted as close to the displays as practical. Suggested
buffers are the 74HCT244 or 74HC541.

The PD 1165 (PD 1167) accepts programming on the falling
edge of the write pulse (WR). Interfacing the displays to
microprocessors that write on the rising edge (such as the
8035) will require the pulse from the microprocessor to be
delayed. A dual one-shot circuit such as the one illustrated
in figure (1) below is recommended.

FIGURE 1. WRITE DELAY CIRCUIT FOR pP’s THAT
WRITE ON RISING EDGE OF WR

+5V 0.1 4
3 ﬂl 2r ﬂ 9' s] o
wl oo ;o 1B Ve 2 an | 12 -
28 20 s TR TO DISPLAY
a1 74L5221 y
1a 1A el WR FROM uP
X 1R 20 10 2RX 20X
14 3 IS EE 6
130 pF NC. NG 130 pF
100 Ko

100 K2

-

+5V

PROGRAMMING THE PD 1165 (PD 1167)

As described earlier, each display has 1 byte of RAM for a
control word and 8 bytes for the display state of each
LED.2)

ADDRESSING LEDs AND CONTROL WORDS

Addressing the LEDs is managed through the A0-A2
address lines and DO-D7 data lines. Each data line
corresponds to an LED row location with the address lines
identifying a binary representation for the LED columns_The
control word RAM address is identified by A3. WR and CE
must also be low to input valid data.

Address State Location
A3 A2 A1 A0
0 0 0 0 First Column
0 0 0 1 Second Column
0 0 1 0 Third Column
0 0 1 1 Fourth Column
0 1 0 0 Fifth Column
0 1 0 1 Sixth Column
0 1 1 0 Seventh Column
0 1 1 1 Eighth Column
1 0 0 0 Control Word

When the appropriate column is addressed, a specific LED
can be “written” on or off by identifying the appropriate row.
Some examples are:

D7 D6 D5 D4 D3 D2 D1 DO Operation
o 0 0 o0 0 o0 ©° 1 1st Row On

0 0 1 0 0 0 0 0| 6thRowOn

o o o t 0 0 O 1 1st & 5th Rows On

High Signals turn on LEDs, low turn off LEDs. Patterns
remain until re-written or cleared.

CONTROL WORD OPERATION

When address bit A3 is taken high, the control word RAM is
accessed. The same control word appears at all eight LED
address locations of the display. These words determine
display functions such as clearing, blanking, blinking,
brightness to nine levels, selecting internal or external clock
sources, resetting timing for synchronizing blinking and
implementing a lamp test. These instructions are
impiemented in the following manner.

Brightness (D0-D2, RDIM): Display intensity must be set
at one of the following levels. Increments of 12.5% are
possible.

D7 D6 D5 D4 D3 D2 D1 DO Intensity Level
X X X X X 0 0 0 12.5%
X X X X X 0 0 A1 25.0%
X X X X X 0 f 0 375%
X X X X X 0 A 1 50.0%
X X X X X A 0 0 62.5%
X X X X X 1 0o 1 750%
X X X X X 1 1 0 875%
X X X X X 1 1 1 100.0%
Note 1. The device heatsink is tied to V. It should be electrically insulated

from all data and ground lines.
Note 2. O=Low, 1=High, X=Don' Care, $=appropriate intensity code.
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These intensity levels are proportional to the total display
brightness. Each device is intensity categorized, however,
this maximum brightness category can be lowered through
an external resistor. See figure (2) for the characteristic
relationship of intensity to Rexr. A 4K resistor would be
equivalent to one intensity category shift.

FIGURE 2. THE TYPICAL EFFECT OF R DIM ON
NOMINAL DISPLAY INTENSITY THROUGH

VARIATIONS IN Ry

300 1

~7
i
10.0 T
9.0 -L

8.0 +

70 ﬁ-
60 4

50 T+

Rext Values in KQ's

4.0 T-
3.0

20+

+ 4 + + + -+ +—i
126 25 375 50 625 75 875 100%
Typical Relative Display Intensity(1)

M1, % maximum is approximatly equal to % Relative Display Intensity
(eq 50% Io; =~50% Intensity @3.7K)

Display Blank (D3): The D3 bit will visually clear the
display, blank it, without affecting the display RAM LED
pattern.(!

D7 Dée D5 D4 D3 D2 D1 DO Operation

0 X X X 1 $ $ $|Blank

Note: 1. Although it is not recommended, the display can be dimmed by
strobing the blank instruction on and off. If this is done, frequen-
cies of 1 KHz or more shouid be utilized to avoid flickering.

Clock Select (D4): The appropriate clock selection should
be included in the control word. For multiple display
systems, external synchronized clocks should be used when
blinking is required for uniform display appearance. One
display can act as a master clock for up to 15 other displays
provided the D4 bit is properly set.

D7 D6 D5 D4 D3 D2 D1 DO Operation
X X X 0 X $ $ 8 | Internal Clock
X X X 1 X $ $ 8 | External Clock

Blink Control DS
D7 D6 D5 D4 D3 D2 Di
o0 X 1 X 0 % §

DO
$

Operation
Blink Display at 2 Hz

Lamp Test D6, D2, D1, DO
The lamp test is only functional with the intensity level set to
50%. This does not affect display RAM.

D7 D6 D5 D4 D3 D2 D1 DO
0 1 X X 0 0 1 1

Operation

Turn all LEDs on at
50% brightness

Memory Clear D7, D6
D7 D6 D5 D4 D3 D2 Di
1 0 X X X $ §

DO
$

Operation

Clear Display RAM,
turn off LEDs

Reset Timing D7, D6

Timing reset is necessary for synchronizing display blinking
for multiple display systems. it has no effect on display
RAM.

D7 D6 D5 D4 D3 D2 D1

DO Operation

1 1 X X X $ $ 8 | Internal Timing Reset

DESIGN CONSIDERATIONS
MULTIPLE DISPLAY SYSTEMS

The PD 1165 (PD 1167) parts may be cascaded for flat panel
displays of any size. If blinking is to be used, up to 15
displays can be synchronized to one “master” display clock
as described earlier. Additional displays will require a buffer
to drive the clock load.

The connection scheme is straight forward as illustrated in
figure (3) below.

1. Buss together: Data lines, Address lines, Write Enable
lines, Reset lines, Ve (with proper capacitors for power
supply conditioning) and GND lines.

Terminate the Data, Address and Write lines of the
“master” display to the microprocessor interface.
Terminate the CE lines of the “slave” displays to the
appropriate microprocessor address decoders.
Connect the clock out (pin 2) of the “master” display to
the buffer forfor clock in (pin 9), of the “slave” displays.

This flat panel sub assembly can then be interfaced easily
with microprocessors, such as the 8035, as illustrated in
figure (4) below.

2.
3.

4.

For systems with synchronized blinking, an initializing control
softword reset should precede the instructions for clearing,
brightness, clock selection, etc.

INTENSITY MATCHING

For best matching, displays from one bin should be used. It
is often acceptable, under normal viewing conditions, to use
displays from two neighboring bins. The RDIM connection
allows users to set intensity levels to match displays of all
intensity levels.

PD 1165




ESD PROTECTION

The silicon gate CMOS IC of the PD 1165 (PD 1167) is sen-
sitive to ESD damage. Users of these devices are en-
couraged to take all the standard precautions, normal for
CMOS components. These include properly grounding per-
sonnel, tools, tables, and transport carriers that come in
contact with unshielded parts. Where these conditions are
not or cannot be met, keep the leads of the device shorted
together or the parts in anti-static packaging.

SOLDERING CONSIDERATIONS

The PD 1165 (PD 1167) can be hand soldered with SN63
solder using a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of
the PC board or a package surface temperature of 70°C.
Water soluble organic acid flux or resin-based RMA fiux can
be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063" below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster.cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the polycarbonate package. Maximum exposure should not
exceed two minutes at elevated temperatures. Acceptable
solvents are TF (trichlorotrifluoroethane), TP35, TMS+, TE,
and Isopropy! Alcohol.

Unacceptable solvents contain TCM, TMC, TA, TES,
Acetone, and il Trichloroethane. Since many commercial
mixtures exist, you should contact your preferred solvent
vendor for chemical composition information. Some major
solvent manufacturers are: Allied Chemical Corporation,
Specialty Chemical Division, Morristown, NJ; Baron-
Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; E.1.
DuPont de Nemours & Co., Wilmington, DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 20 pin DIP sockets .600” wide
with .100” centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

FIGURE 3. GENERAL INTERFACE CIRCUIT
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FIGURE 4. MICROPROCESSOR INTERFACE CIRCUIT
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OPTICAL CONSIDERATIONS

The 1.19” high character of the PD 1165 (PD 1167) allows
readability up to 35 feet. Proper filter selection will allow the

user to build a display that can be utilized over this distance.

Filters enhance the contrast ratio between a lit LED and the
character background. The only limitation is cost. The
cost/benefit ratio for filters can be maximized by first con-
sidering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The PD 1165 is a high
efficiency red display and should be matched with a long
wavelength pass filter in the 570 nm to 590 nm range. The
PD 1167 should be matched with a yellow-green band-pass
filter that peaks at 565 nm. For display systems of multiple
colors (using other Siemens displays), neutral density grey
filters offer the best compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Also, plastic filters can be further improved with anti-
reflective coatings to reduce glare. The trade-off is “fuzzy”
characters. Mounting the filters close to the display reduces
this effect. Care should be taken not to overheat the plastic
filters by allowing for proper air flow.

Optimal filter enhancements for any condition can be
gained through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Corp-
oration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One final note on mounting filters. Recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E -
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

REPLACEMENT -

Should a display nested within a panel be damaged,
replacement can be made by trimming the tabs off the
neighboring displays adjacent to the damaged displays
Row # 0 and Column # O (typically above and to the left).
Once the interlocking tabs are trimmed (using a razor blade-
type cut), the damaged device may be removed and
replaced.

PD 1165
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SIEMENS

HIGH EFFIciIENcY RED PD 2435

BRIGHT GREEN PD 2437

.200” 4-Character, 5 x 7 Dot Matrix Alphanumeric
Programmable Display™ With Built-in CMOS Control Functions

FEATURES

e Four .200” Dot Matrix Characters in Bright Green
or High-Efficiency Red

* Readable from 8 Feet (2.5 meters)

¢ Built-in Memory, Decoders, Multiplexer and
Drivers

¢ Wide Viewing Angle, X Axis +55°, Y Axis +65°
¢ Categorized for Luminous Intensity

* 96-Character ASCIl Format (Both Upper and Lower
Case Characters)

¢ 8-Bit Bidirectional Data BUS
* READ/WRITE Capability
* 100% Burned In and Tested

¢ Dual In-Line Package Configuration, .600” Wide,
.100” Pin Centers

¢ End-Stackable Package

¢ Internal or External Clock

¢ Built-In Character Generator ROM

¢ TTL Compatible

¢ Easily Cascaded for Multidisplay Operation

¢ Less CPU Time Required

¢ Software Controlled Features:
Programmable Highlight Attribute
(Blinking, Non-Blinking)
Asynchronous Memory Clear Function
Lamp Test
Display Blank Function
Single or Multiple Character Blinking
Function
Programmable Intensity, Three
Brightness Levels

* Extended Operating Temperature Range: ~40°C

to +85°C

2-67

Package Dimensions in Inches (mm)

1.000 MAX
(25.40)

125 | ,..250,,
(3.175) (6.35)

]

200 e
(5.08)
‘] (1.27)
B

700 200 600
(17.78) 5,

(5.08) n

..... L
070+ 004
(1.78+.10
TYP.
-

160 MIN
(4.064)

llk—

PIN 1

LUMINOUS
LOCATION INTENSITY CODE

PIN 1 INDICATOR

€1A DATE CODE
e 070004
{1.78.10)
TYP.
018 x .012 TYP
A00TYP
a4 (309

TOLERANCE: XXX = +.02 (.508)

DESCRIPTION

The PD 2435 and PD 2437 are four digit display system
modules. The digits are 0.20” by 0.14” 5x7 dot matrix
arrays constructed with the latest solid state technology in
light emitting diodes. The diodes, having transparent
substrates, are optimized for maximum light output in the
visible red (630 nm) and Green (560 nm) spectrums. Driving
and controlling the LED arrays are two silicon gate CMOS
integrated circuits. These integrated circuits provide all
necessary power transistors and complete multiplexing con-
trol logic to efficiently strobe the LEDs for maximum per-
ceived brightness with minimum power utilization.

Additionally, the ICs have the necessary ROM to decode 96
ASCII alphanumeric characters and enough RAM to store
the display’s complete four digit ASCII message with special
attributes. These attributes, all software programmable at the
user’s discretion, include a lamp test, brightness control,
displaying cursors, alternating cursors and characters, and
flashing cursors or characters. The CMOS ICs also incor-
porate special interface control circuitry to allow the user to
control the module as a fully supported microprocessor
peripheral. The module, under internal or external clock
control, has asynchronous read, write, and memory clear
over an eight bit parallel, TTL compatible, bi-directional data
bus. Each X and Y stackable module is fully encapsulated
within a package 1.0” x 0.7"” x 0.2"”. The standard 20 pin
DIP construction with two 0.6” rows on 0.1” centers is wave
solderable and has been fully tested with over one million
total device hours to operate over a temperature range from
—40°C to +85°C. All of the devices are 100% burned in
and tested prior to shipment. Final outgoing AQ.L. inspec-
tion is maintained at 1.0% for mechanical and dimensional
specifications, optical defects, lead solderability and
package integrity. Local defects on die, brightness matching

Specifications are subject to change without notice.

LED Programmable/
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Display Devices




DESCRIPTION (Continued)

LED to LED, digit to digit, device to device; catostrophic
electrical parameters are held to 0.25% A.Q.L. All the
devices are intensity binned to allow users to construct a
uniform display of any length.()

Note: 1. Refer to the end of this data sheet or to Appnotes 18, 19, 22, and
23 for further details on handling and assembling Siemens
Programmable Displays.

Maximum Ratings

DC Supply Voltage
Input Voltage Levels Relative

to GND (all inputs) . ...........
Operating Temperature —40°C to +85°C
Storage Temperature —-40°C to +100°C
Maximum Solder Temperature .063" (1.59 mm)

below Seating Plan, t<5 sec
Relative Humidity @85°C

-0.5t0 +6.0 Vdc

—0.5to Vgg +0.5 Vdc

Optical Characteristics @25°C

Spectral Peak Wavelength (2435) 630 nm typ.
(2437) 560 nm typ.

200 to 300 Hz

Display Multiplex Rate

Viewing Angle
horizontal ........ ... ... . +55°
(off normal axis) vertical . ..................... +65°
Digit Height. . ... ................. 0.200 inch {5.08 mm)

Time Averaged Luminous Intensity()

(100% brightness, 5 Vdc=Vcc) 200 ucd/LED typ.

HER ... 75 ucd/LED min.
Green ... oo 100 ucd/LED min.
LED to LED Intensity Matching............. 1.8:1.0 max.
Device to Device (one bin) ................ 1.5:1.0 max.
Bin to Bin (adjacent bin) . ........... ... ... 1.9:1.0 max.

Note: 1. Peak (uminous intensity values can be calculated by multiplying
these values by 7.

SWITCHING SPECIFICATIONS
(@25°C and Vog =4.5V)()

READ CYCLE TIMING
Spec. (ns)
Parameter Description Minimum
TAD Address set up delay after CE 0
TACC Access time for data valid after 175 max.
address
TDD Delay time for data valid after 150 max.
read pulse
TRC Total read cycle time 200
TDH Data valid after end of read 0
pulse
TRD Read pulse 175
WRITE CYCLE TIMING
Spec. (ns)
Parameter Description Minimum
TWD Delay time for write pulse after 50
control signals and data
TDH Data hold after write pulse 50
TWC Total write cycle time 200
TWR Write pulse width 100

Note: 1. Timing characteristics are guaranteed values at the worst case
condition of Voo =4.5 Vdc. Characterization data indicates these
values also hold over temperature from —40°C to +85°C except
for TAD and TDH. These two timing minimums may extend to 5 ns

at +70°C and above.

TIMING MEASUREMENT LEVELS

v

5V
2.5V

TIMING CHARACTERISTICS AT 25°C
Vee = 45V

DATA “‘READ”’ CYCLE

[
|
Do-D7 [ |

DATA “WRITE” CYCLE

|
TEo, CEf X
I

|
|

K

!
|

T ¢

Note: Tyg = Twe — (Two + Tow)
Tao = Tac = Tao = (Tace = Too)
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DC CHARACTERISTICS @25°C

Limits
Parameters Min. Typ. Max. Units Conditions
Vee 45 5.0 5.5 Volts Nominal B
Icc Blank (Al Inputs Low) 25 5 mA Vee=5V, Viy=0.8 V, WR=5V §§ §
Icc Lamp Test (V2 Brightness) 42 mA §§ )
Icc 80 LEDs/unit (100% Bright) 125 14000 155@ mA Vee=5V s g
Vi (All Inputs) -0.5 0.8 Volts Vec=45V1t055V -
Viy (All Inputs) 20 Volts Vec=45V 1055V
I (All Inputs) 100 wA Veo=5V, V=08 V

Notes: 1. Typical average LED drive current is 1.7 mA. Peak current at 1/7 multiplex rate is 12 mA.
2. Characterization data indicates max loc will vary from 190 mA at —20°C to 130 mA at 70°C.

TOP VIEW PIN DEFINITIONS
Pin
20 11 == ' .
1. RD Active low, will enable a processor to read
all registers in the PD 2435 (PD 2437).
2. CLK IO If CLK SEL (pin 3) is low, then expect an
external clock source into this pin. If CLK
SEL is high, then this pin will be the
master or source for all other devices

HITL H "eas"  “uus which have CLK SEL low.
DIGIT3 DIGIT2 DIGIT1 DIGIT 0 3. CLK SEL ClocK SELect, determines the action of
pin 2. CLK /O, see the section on
,Q) - Cascading for an example.
4. RST Reset.-Must be held low until Vg > 4.5
1 10 volts. Reset is used only to synchronize
PIN 1 blinking, and will not clear the display.
LOCATION 5. CEt1 Chip enable (active high).
6. CEO Chip enable (active tow).
7. A2 Address input (MSB).
8. At Address input.
PIN ASSIGNMENTS 9. A0 Address input (LSB).
10. GND Ground.
PD 2435, PD 2437 PINOUT 11. WR Write. Active Low. If the device is
Pin Function i Function . selected, a low on the write input loads
— — the data into the PD 2435s (PD 2437s)
1 RD  READ 11 WR  WRITE memory.
2 CLK /0 CLOCK 110 12 D7 DATA MSB .
3 CLKSELCLOCK SELECT | 13 D6 DATA 12,07 Data Bus bit 7 (MSB).
4 RST  RESET 14 D5 DATA 13. D6 Data Bus b!t 6.
5CEl CHIPENABLE | 15 D4  DATA 14. D5 Data Bus bit 5.
6 CED  CHIP ENABLE 16 D3 DATA 15. D4 Data Bus bit 4.
7 A2 ADDRESS MSB | 17 D2 DATA 16. D3 Data Bus bit 3.
8 Al ADDRESS 18 D1 DATA 17. D2 Data Bus bit 2.
9 A0 ADDRESS LSB | 19 Do DATA LSB 18. D1 Data Bus bit 1.
10 GND 20 Voo 19. DO Data Bus bit 0 (LSB).
20. Vee Plus 5 volts power pin.

PD 2435
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DATA INPUT COMMANDS

A0 |D7 D6 D5 D4

D3 D2 OPERATION

OO0 OO0OCO =
A s
O =+ =2« 000X
O =20 =200 X
—_ XX X X X X
X O =+ 20 X X
X = 2O =2 X X
X =+ 0O =+ O XX

No Change

Read Digit 0 Data To Bus

($) Written To Digit 0

(W) Written to Digit 1

(f) Written To Digit 2

(3) Written to Digit 3

Char. Written To Digit 0
And Cursor Enabled

X O OOOXX
X O = = 24X X
X = 220X X
X = O =0 XX

MODE SELECTION
AD WR OPERATION

0 0

CE1

lllegal

No Change
No Change
No Change

CE0
0
1
X

1
X
0

X X
X X
X X 1 1

NOTE: 0 = Low Logic Level, 1= High Logic Level, X =Don't Care.

BLOCK DIAGRAM

DISPLAY MEMORY
96 CHAR.
4x8 ROM

]
| 48x80
|
|

DECODE
AND

MUX

QUTPUT
LATCH

______‘T‘J—:‘—} P

COLUMN
DRIVERS

DISPLAY
MULTIPLEXER|

ROW
DRIVERS

e |

O

DISPLAY

[

FUNCTIONAL DESCRIPTION

The PD 2435 (PD 2437) block diagram includes the major
blocks and internal registers.

Display Memory consists of a 5x8 bit RAM block. Each of
the four 8-bit words holds the 7-bit ASCII data (bits DO-D6).
The fifth 8-bit memory word is used as a control word
register. A detailed description of the control register and its
functions can be found under the heading Control Word.
Each 8-bit word is addressable and can be read from or
written to.

The Control Logic dictates all of the features of the display
device and is discussed in the Control Word section of this
data sheet.

The Character Generator converts the 7-bit ASCII data into
the proper dot pattern for the 96 characters shown in the
character set chart.

The Clock Source can originate either from the internal
oscillator clock or from an external source—usually from the
output of another PD 2435 (PD 2437) in a multiple module
display.

The Display Multiplexer controls all display output to the
digit drivers so no additional logic is required for a display
system.

The Column Drivers are connected directly to the display.

The Display has four digits. Each of the four digits is com-
prised of 35 LEDs in a 5x7 dot array which makes up the
alphanumeric characters.

The intensity of the display can be varied by the Control
Word in steps of 0% (Blank), 25%, 50%, and full
brightness.

MICROPROCESSOR INTERFACE

The interface to the microprocessor is through the address
lines (A0-A2), the data_bus (D0-D7), two chip select lines
(CEO, CE1), and read (RD) and write (WR) lines.

To derive the appropriate enable signal, the WR and RD
lines should be “NANDED” into the CE1 input. The CEO
should be held low when executing a read, or write
operation.

The read and write lines are both active low. During a valid
read the data input lines (D0O-D7) become outputs. A valid
write will enable the data as input lines.

INPUT BUFFERING

If a cable length of 18 inches or more is used, all inputs to
the display should be buffered with a tri-state non-inverting
buffer mounted as close to the display as conviently pos-
sible. Recommended buffers are: 74HCT245 for the data
lines and 74HCT244 or 74HC541 for the control lines.

PD 2435
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PROGRAMMING THE PD 2435

There are five registers within the PD 2435/2437. Four of
these registers are used to hold the ASCII code of the four
display characters. The fifth register is the Control Word,
which is used to blink, blank, clear or dim the entire display,
or to change the presentation (attributes) of individual
characters.

ADDRESSING

The addresses within the display device are shown below.
Digit 0 is the rightmost digit of the display, while digit 3 is on
the left. Aithough there is only one Control Word, it is
duplicated at the four address locations 0-3. Data can be
read from any of these locations. When one of these loca-
tions is written to, all of them will change together.

Bit D7 of any of the display digit locations is used to allow
an attribute to be assigned to that digit. The attributes are
discussed in the next section. If bit D7 is set to a one, that
character will be displayed using the attribute. If bit D7 is
cleared, the character will display normally.

CONTROL WORD

When address bit A2 is taken low, the Control Word is
accessed. The same Control Word appears in all four of the
lower address spaces of the display. Through the Control
Word, the display can be cleared, the lamps can be tested,
display brightness can be selected, and attributes can be
set for any characters which have been loaded with their
most significant bit (D7) set high.

Brightness (DO, D1): The state of the lower two bits of the
Control Word are used to set the brightness of the entire

Address Contents display, from 0% to 100%. The table below shows the cor-
0 Control Word respondence of these bits to the brightness.
1 Control Word (Duplicate) "
2 Control Word (Duplicate) D7 D6 D5 D4 D3 D2 D1 DO Operation
3 Control Word (Duplicate) 0 0 X X X X 0 0 |Blank
4 Digit O (rightmost) 0 0 X X X X 0 1 | 25% brightness
5 Digit 1 0 0 X X X X 1 0 | 50% brightness
6 Digit 2 0 0 X X X X 1 1| Fullbrightness
7 Digit 3 (leftmost) X = dont care
CONTROL WORD FORMAT
D7 D6. D5 D4 D3 D2 D1 DO
1 I
LAMP ATTRIBUTE
CLEAR TEST BLINK ENABLE ATTRIIIZUTES BHIGH;INESS
S — N m—
D1 DO BRIGHTNESS
0 0 0% (Blank)
0 1 25%
1 0 50%
1 1 100%
D3 D2 ATTRIBUTE
0 0 Display Cursor Instead
Of Character
0 1 Blink Character
1 0 Display Blinking Cursor Instead
Of Character
1 1 Alternate Character
' With Cursor
D4 ATTRIBUTE ENABLE
0 Disable Above Attributes
v 1 Enable Above Attributes
D5 BLINK
0 Blink-Attribute Disabled
Y 1 Blink Entire Display
D6 LAMP TEST
0 Standard Operation
v 1 Display All Dots At 50% Brightness
D7 CLEAR

0 Standard Operation
1 Clear Entire Display

PD 2435
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Attributes (D2-D4): Bits D2, D3, and D4 control the visual
attributes (i.e., blinking) of those display digits which have
been written with bit D7 set high. In order to use any of the
four attributes, the Cursor Enable bit (D4 in the Control
Word) must be set. When the Cursor Enable bit is set, and
bit D7 in a character location is set, the character will take
on one of the following display attributes.

D7 D6 D5 D4 D3 D2 D1 DO Operation
0O 0 0 0O X X B Disable highlight
attribute

o 0 0o 1 0 O Display cursor* instead
of character

Blink single character

Display blinking
cursor® instead of
character

Alternate character
with cursor*

o® o @

B
0o 0 o 1 0 1 B
o 0 0 1 0 B

-

o 0 0o 1t 1 1 B B

*“Cursor” refers to a condition when all dots in a single character space are
it to half brightness.

X = don' care .

B = depends on the selected brightness

Attributes are non-destructive. If a character with bit D7 set
is replaced by a cursor (Control Word bit D4 is set, and
D3=D2=0) the character will remain in memory and can be
revealed again by clearing D4 in the Control Word.

Blink (D5): The entire display can be caused to blink at a
rate of approximately 2Hz by setting bit D5 in the Control
Word. This blinking is independent of the state of D7 in all
character locations.

In order to synchronize the blink rate in a bank of these
devices, it is necessary to tie all devices' clocks and resets
together as described in a later section of this data sheet.

D7 D6 D5 D4 D3 D2 D1 DO Operation

0 0 1 X X X B B | Blinking display

Lamp Test (D6): When the Lamp Test bit is set, all dots in
the entire display are lit at half brightness. When this bit is
cleared, the display returns to the characters that were

showing before the lamp test. The lamp test will remain if
implemented simuitaneously with a clear instruction.

D7 D6 D5 D4 D3 b2 D1 DO
0 1 0 X X X X X

Operation

Lamp test

Clear Data (D7): When D7 is set in the Control Word, all
character and Control Word memory bits are reset to zero.
This causes total erasure of the display, and returns all digits
to a non-blink, full brightness, non-cursor status.

D7 D6 D5 D4 D3 D2 D1 Do
1t 0 X X X X X X

Operation

Clear

DATA PROTOCOL

The display module continuously executes all control words
programmed in the registers. Randomly, before new control
works are completely defined, valid unitentional transient
control words may be executed. This may present a pro-
blem if the memory clear instruction is one of the transients.
To avoid the inadvertant clearing of display memory, it is
suggested that display data be loaded after changes in con-
trol word programming. Alternatively, D7 must be stable in

" the low state throughout the complete write cycle.

CASCADING

Cascading the PD 2435 (PD 2437) is a simple operation.
The requirements for cascading are: 1) decoding the
correct address to determine the chip select for each addi-
tional device, 2) assuring that all devices are reset simul-
taneously, and 3) selecting one display as the clock source
and setting all others to accept clock input (the reason for
cascading the clock is to synchronize the flashing of muiti-
ple displays). One display as a source is capable of driving
six other PD 2435s (PD 2437s). If more displays are
required, a buffer will be necessary. The source display
must have pin 3 tied high to output clock signals. All other
displays must have pin 3 tied low. External clock frequen-
cies should not exceed 100 KHz, normally it should

be 30 KHz.

CASCADING THE PD 2435 (PD 2437)

I :g-—m” L 102
B o #or x o
523 fmens 592 2 Imems
T ]
RESET 7
0-D7 '
AO-A2 AN
WjD
B )
VCI Vee
6 18
L
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A3 1 14
Ad 2 15
3
A 4 8 5] 74L5138
T
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VOLTAGE TRANSIENT SUPPRESSION

It has become common practice to provide 0.01 uf bypass
capacitors liberally in digital systems. Like other CMOS
circuitry, the Intelligent Display controller chip has very low
power consumption and the usual 0.01 uf would be adequate
were it not for the LEDs. The module itself can, in some
conditions, use up to 100 mA. In order to prevent power
supply transients, capacitors with fow inductance and high
capacitance at high frequencies are required. This suggests
a solid tantalum or ceramic disc for high frequency bypass.
For multiple display module systems, distribute the bypass
capacitors evenly, keeping capacitors as close to the power
pins as possible. Use a 001 uF capacitor for each display
module and a 22 uF for every third display module.

HOW TO LOAD INFORMATION INTO THE
PD 2435 (PD 2437)

Information loaded into the PD 2435 can be either
ASCIi data or Control Word data. The following pro-
cedure (see also typical loading sequence) will
demonstrate a typical loading sequence and the
resulting visual display. The word STOP is used in all
of the following examples.

SET BRIGHTNESS

Step 1 Set the brightness level of the entire display
to your preference (example: 100%)
LOAD FOUR CHARACTERS

Step 2 Load an “S” in the left-hand digit.

Step 3 Load a “T” in the next digit.

Step 4 Load an “O” in the next digit.

Step 5

Step 6

Step 7

Step 8

Step 9

Step 10

Load a “P” in the right-hand digit.

If you loaded the information correctly, the
PD-2435 should now show the word
“STOR”

BLINK A SINGLE CHARACTER

Into the digit, second from the right, load
the hex code "CF" which is the code for an
“Q” with the D7 bit added as a control bit.
NOTE: the “O” is the only digit which has
the control bit (D7) added to normal ASCII
data.

Load enable blinking character into the
control word register.

The PD 2435 should now display “STOP”
with a flashing “O.”

ADD ANOTHER BLINKING CHARACTER
Into the left hand digit, load the hex code
“D3” which is for an “S” with the D7 bit
added as a control bit.

The PD 2435 should display “STOP” with a
flashing “O” and a flashing “S.”

ALTERNATE CHARACTER/

CURSOR ENABLE

Load enable alternate character/cursor into
the control word register.

The PD 2435 should now display “STOP”
with the "O” and the “S” alternating be-
tween the letter and a cursor (which is all
dots lit).

INITIATE FOUR-CHARACTER BLINKING
(Regardless of Control Bit setting)

Load enable display blinking.

The PD 2435 should now display the entire
word “STOP” blinking.

TYPICAL LOADING SEQUENCE

O -

EEeEyzs 58832858 | Diseay
1. LHHLLXX 0O 00O0O0O0TAI1
2. LHHLHHH 01010011 S
3. LHHLHHL 01010100 ST
4, LHHLHLH o100 1 111 STO
5. LHHLHLL 010100O00O0 STOP
6. LHHLHLMH 110011 11 STOP
7. LHHLL XX o001 01T 11 STO*P
8. LHHLHHH 110100 1t S*TO*P
9. L HHL L X X o001 1111 stTotP
10. LHHLLXX 00100011 S*T*O*P*

*Blinking Character
tCharacter alternating with cursor (all dots lit)

PD 2435
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CHARACTER SET
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[ ] s o b o o u

m|T|{XT|Xi—

o|x|x(r|—

MiIT|IT(T(I,

THESE CODES DISPLAY BLANK

.
ase cae | Sevesel
B

Notes: 1. A2 must be held high for ASCII data.

wp

Bit D7 = 1 enables attributes for the assigned digit.
. A cursor is defined as all dots/digit lit. When an ASCII character

is in memory, an enabled cursor will "'highlight' that character

with slightly brighter LEDs.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

The CMOS IC of the PD 2435 and PD 2437 is designed to
provide resistance to both Electrostatic Discharge Damage
and Latch Up due to voltage or current surges. Several
precautions are strongly recommended for the user, to avoid
overstressing these built-in safeguards.

ESD PROTECTION

Users of the PD 2435 and PD 2437 should be careful to
handle the devices consistent with Standard ESD protection
procedures. Operators should wear appropriate wrist, ankle
or feet ground straps and avoid clothing that collects static
charges. Work surfaces, tools and transport carriers that
come into contract with unshielded devices or assemblies
should also be appropriately grounded.

LATCH UP PROTECTION

Latch up is a condition that occurs in CMOS [Cs after the
input protection diodes have been broken down. These
diodes can be reversed through 'several means:

Viy < GND, V| > Ve +05 V, or through excessive cur-
rents begin forced on the inputs. When these situations ex-
ist, the IC may develop the response of an SCR and begin
conducting as much as one amp through the Vg pin. This
destructive condition will persist (latched) until device failure
or the device is turned off.

The Voltage Transient Suppression Techniques and buffer
interfaces for longer cable runs help considerably to prevent
latch conditions from occuring. Additionally, the following
Power Up and Power Down sequence should be observed.

POWER UP SEQUENCE

1. Float all active signals by tri-stating the inputs to the
displays.

Apply Vec and GND to the display.

Apply active signals to the displays by enabling all input
signals per application.

2.
3.

POWER DOWN SEQUENCE

1. Float all active signals by tri-stating the inputs to the
display.

2. Turn off the power to the display.

SOLDERING CONSIDERATIONS
PD 2435s and PD 2437s can be hand soldered with SN63
solder using ‘a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except Carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 30 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063" below
the seating plane. The packages should not be immersed in
the wave.

PD 243¢



POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.(!)

Note: 1. Acceptable commercial solvents are: Basic TF, Arklone P Genesolv
D, Genesolv DA, BlacoTron TF, BlacoTron TA and, Freon TA.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, or TES.
Since many commercial mixtures exist, you should contact
your preferred solvent vendor for chemical composition in-
formation. Some major solvent manufacturers are: Allied
Chemical Corporation, Specialty Chemical Division, Mor-
ristown, NJ; Baron-Blakeslee, Chicago, IL; Dow Chemical,
Midland, MI; E.I. DuPont de Nemours & Co., Wilmington,
DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 20 pin DIP sockets .600” wide
with .100” centers work well for single displays, Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The .200” high character of the PD 2435 and PD 2437
allow readability up to eight feet. Proper filter selection will
allow the user to build a display that can be utilized over this
distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize

discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user’s benefit by first con-
sidering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The PD 2435 is a high
efficiency red display and should be matched with a long
wavelength pass filter in the 570 nm to 590 nm range. The
PD 2437 should be matched with a yellow-green band-pass
filter that peaks at 565 nm. For displays of multiple colors,
neutral density grey filters offer the best compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%. Proper
intensity selection of the displays will allow 10,000 foot
candle sunlight viewability.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Corp-
oration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E -
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

PD 2435
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SIEMENS

PD 2816

.160” Red, 8-Digit, 18 Segment Including Decimal
Alphanumeric Programmable Display™
With Built-lIn CMOS Control Functions

FEATURES

e o o

Visible from 7 feet
Microprocessor Compatible

End Stackable, 8-Character Package
160 Mil High, Magnified Monolithic Char.

Viewing Angle + 32°
64 Character ASCII Format

18-Segment Including Underline and
Decimal

Control & Display Memory Read/Write
Total Read/Write Time: 200 ns min.
Built-in Character Generator

Built-in Multiplex and LED Drive Circuitry

Software Controlled Features:
Programmable Highlight Attribute
(Blinking, Non-blinking, Underline)

Asynchronous Memory Clear Function
Lamp Test
Display Blank Function

Single or Multiple Character Blinking
Function

Character Underline Function
Programmable Intensity, 3 Brightness
Levels
Intensity Coded For Display Uniformity
TTL Compatible, Single 5 Volt Power
Asynchronous Access to Each Digit
Easily Cascaded
Internal Or External Clock Source
Lower CPU Overhead
Rugged Encapsulated Package
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Physical Dimensions in Inches (mm)
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PART INTENSITY
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‘ 12 ¥ 385
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ASIEMENS  YYWW 4L
250 —| =] 7' o
Typ. Pin1- o "fw
831
L o T IiSg R OMTE CoD ABMN TOLERANCE: XX = +.01(25)
1.3 s XXX = +.010 (254)

GENERAL DESCRIPTION

The PD 2816 is an 8-character, alphanumeric Programmable
Display. The device is software controlled: display control
functions such as blinking, underlining, dimming and
blanking are controlled by entering control words through
the bi-directional data bus. The display design also gives it
the ability to read information from the display RAM and
control word register.

The heart of the display device is a built-in CMOS integrated
circuit. This integrated circuit contains memory, ASCIl ROM
character generator, multiplexing circuitry, display drivers,
and bus control circuitry. Each display digit is directly
addressable and includes a Highlight Attribute control bit. A
display system can be built using any number of PD 2816's
cascaded together.

The display itself consists of eight 18-segment, 0.160" high
characters. Each character contains a decimal point and an
underline segment. All displays are intensity coded for ease
of brightness matching in multiple module designs.

Important: Refer to Appnote 18, “Using and Handling Intelligent
Displays” . Since this is a CMOS device, normal precautions should
be taken to avoid static damage.

Specifications are subject to change without notice.




OPTOELECTRONIC CHARACTERISTICS AT 25°C

MAXIMUM RATINGS OPTICAL CHARACTERISTICS

Spectral Peak Wavelength . 655nM Typ s

. Spectral Line Half-Width . 40nM Typ = 5
Input Voltage Relative to Gnd Viewing Angle +/~ 320 g

(all inputs). .. .. ... -0.5 to Vee +0.5 VDC Digit Height 160 mils E §-§
Operating Temperature. . . . . -20° to 70°C Luminous Intensity@ VCC = 5V 0.15 mcd/Seg S5 &
Storage Temperature . . . ..~20°C to 70°C (@ 100% Intensity) EE El
Intensity matching. e B

Segto Seg @ VCC = 5V 1.8:1 =

D.C. CHARACTERISTICS

Parameters Conditions Min. Typ. Max. Units
Voe 45 55 Volts
ICC (Display Blank) Voo =5V
WR=Vcc 20 50 10 mA
VIN=0QV
lee (10 segs./char
8 digits on) @ Vee=5V 80 125 150 mA
VIL (All inputs) @Vce=5v 08 Volts
VIH (Allinputs) 1) @ Vcoo=5vV 3.0 Volts
IIL (Allinputs) @Voo=5V A
VIN= OV 100 #
CLK Drive @CiN Devices
CLK 10 Output 2! 15pF / Input 6 (PD-2816)
1) VIH Min. = 60% VCC 2) See "CASCADING for explanation.
READ CYCLE TIMING
Parameter Description Specification (ns)
Tap Address set up delay after CEl, CE2, or 0 min
RD, whichever occurs last
Tacc Delay time for data valid after address 175 max
Too Delay time for data vaiid after RD pulse 150 max
Tre Total read cycle time per address 210 min
Tow Data hold from ADDR, CE1, CE2, 0 min
or RD, whichever occurs first after the
read pulse
Tro Read pulse width 175 min

NOTES: 1. Ty = Tac - Tap — (Tacc - Too)
2. All timing in nano-seconds
3. Rise/Fall time is dependent upon external system except data out

DATA READ CYCLE
Vee = 4.5V, 25°C

00-07

|
|
—r—
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WRITE CYCLE TIMING
Parameter Description Specification (ns)
Twp Write pulse delay from CE1, CE2, DATA, 50 min
RD, or ADDR, whichever occurs last
Ton Data hold after CE1, CE2, WR, or 50 min
ADDR, whichever occurs first
Twr Write pulse width 110 min
Twe Total write cycle time 210 min

NOTES: 1. Ty = Tye - (Two - Tow)
2. All timing in nano-seconds
3. Rise/Fall time is dependent upon external system

DATA WRITE CYCLE
Voo = 4.5V, 25°C

CEd, CE2 X

X

A0-A3 >{

ol

ORTA WY
D0-D7 "CHangE x

DATA VALID

bd DATA MAY
CHANGE

I
[
|

WR M\ fe——Twg—— ¢ I

<—Twn->l

he Ton b|

TIMING MEASUREMENT LEVELS

3V

oV

NOTES

Twe

DATA BUS OUTPUT TRANSITIONS
AT 25°C CL = 100 pF

90% 90%

DO-D7

10%
~ b
t, =50 ns

g -

t =50 ns

Note 1: Off Axis Viewing Angle is here defined as the minimum angle in any direction from
the normal to the display surface at which any part of any segment in the display is not

visible

Note 2: The display contains a CMOS integrated circuit. Normal CMOS handling precautions should
be taken to avoid damage due to high static voltages or electric fields

Note 3. Unused inputs must be tied to an appropriate logic voltage level (either Vo or GND)
Note 4 Warning — Do not use solvents containing alcohol.
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PD 2816 BLOCK DIAGRAM

FUNCTIONAL DESCRIPTION

The PD 2816 block diagram includes the major logic blocks
and internal registers.

Display Memory consists of a 9x8 bit RAM block. Each of
the eight 8-bit words holds the 7-bit ASCII data (bits DO-D6)
and 1-bit (bit D7) for underlining each character. The ninth
8-bit memory word is used as control register. A detailed
description of the control register and its functions can be
found under the heading Control Word Register. Each 8-bit
word is addressable and can be read from or written to.

The Control Word Decoder and control logic dictates all of
the special features of the display device. These are
discussed under various headings in the Control Word
Register section.

The Character Generator ROM converts the 7-bit- ASCII data
into the proper segment configuration for the 64 characters
as shown in the character set chart.

In the Display Multiplexer and Timing Logic, the clock source
can be either from the internal clock or from an external
source (usually from the output of another PD-2816 in a
multiple module display). The multiplexer controls all disptay
output to the digit drivers so no additional logic is required
for a display system.

The segment and digit drivers are located on the CMOS IC
and connected directly to the LEDs.

Each of the eight digits is comprised of 16 segments which
make up the alphanumeric characters, one decimal point,
and an underline segment. The intensity of the display can
be varied by the Control Word to Blank, 25%, 50%, and full
brightness.

OPERATION

Data entry in the "Programmable Display” is asynchronous
and may be done in any random order. Loading data is
similar to writing into a RAM or reading back from one.
Each digit has its own memory location and will display until
replaced by another code.

The switching specifications demonstrate the relationships of
the signals required to generate a write or a read cycle.

DATA INPUT

The eight words of memory corresponding to the eight
display digits are addressed through the address lines
(A0-A3) and the chip enable lines (CE1 and CE2). Address
bits AO-A2 address the digits O (right most digit) to digit 7
(left most digit). Address bit A3 is held high to address
display memory, a low on A3 accesses the Control Word.
Display data is in the 7-bit ASCII format (bits DO-D8). The
character set chart shows the resulting font. With the
Highlight Attributes (bits D2, D3, & D4 of the control word) a
combination of nonblinking, blinking and underline can be
controlled independent of the digit position.

The underline {(cursor) is written into the display memory by
adding bit D7 to the seven-bit ASCII code of the character.
To display the underline, one of the Highlight Attribute
control words has to be used, see Control Word Truth Table.

PD. 2816
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TYPICAL DATA LOADING

A3 A2 A1 A0 |D7 D6 D5 D4 D3 D2 D1 DO DISPLAY
1 1 1 1 o 1t o0 1t 0 0 1 1
1 1 1 o0 1 o 0 1 o 0 1
1 1 o t]0 1 o o o t o 1
1 1 0O 0|0 1 o 0 1 1 0 1
1 0 1 110 1 o o o t o0 1
Tt 0 1 o0 1 0o 0 1 1 1 0
1 0 0 1|0 1 0o 1 o 0 1 1
1 0 0O OoO}O0 O 1 0O 0 0 O 1
0O X X X|0 1 0 X X X X X S
0 X X X0 0 X X X X 1 1 |SIEMENS!
X = don't care
READ/WRITE CONTROL ADDRESS TABLE
SIGNALS Highlight Attribute Function: In the Control Word bits D2,
— —— OPERATION D3, and D4 control, the Highlight Attribute (Blinking, Non-
CEY CE2 RD WR A3 A2 Al A0 Bllnklng, Under“ne).
L H H H X X X X NO OPERATION . X R
L oH L L X X x X | ieca To control this function, a high must be present on D4.
L H L H H L L L DIGIT O (RIGHT)
Lo LA H . : READ DISPLAY D7 D6 D5 D4 D3 D2 D1 DO Operation
|I: : t : : H ;1 H .DIGIT 7 (LEFT) DATA RAM . . "
L H L H L X X X READ CONTROL REGISTER L L L L X X B B D;?rgﬁtglgh“ght
L H H L H L L L DIGIT 0 (RIGHT)
L H H L H . . L L L H L L B B | Soldcharacter
L H H L H . . WRITE DISPLAY solid underline
H L H H H H DIGIT 7 {LEFT . e
WLt % % x| wane conmol meaisren L L L H L H B B Binkingcharacter
L L L H H L B B | Soldcharacter
blinking undertine
L L L H H H B B | Blinking character
ADDRESS MAP blinking underline

ADDRESS |A3 A2 A1 A0 CONTENTS
0-7 0 X X X | CONTROL WORD REGISTER

8 1 0 0 0 | DIGITO (Rightmost)

9 1 0 0 1|DGIT1

A 1 0 1 0|DGIT2

B 1 0 1 1/|DaGIT3

C 11 0 0 |DGIT4

D 11 0 1/|DGITS

E 11 1 o0 |DGTs

F 11 1 1| DIGIT 7 (Leftmost)

CONTROL WORD REGISTER

The Control Word is addressed by holding line A3 low. The
states of the other 3 address lines (AO-A2) do not matter.
The Control Word can be read from or written to. The truth
table defines each of the bits and their functions.

Bits DO and D1 control the display brightness. Bits D2, D3
and D4 control the Highlight Attribute function. Bit D5
controls blinking. Bit D6 is a lamp test bit. Bit D7 clears the
memory display.

Display Brightness: The display can be programmed to
vary between blank, 25%, 50%, and full brightness. Bits DO
and D1 control the brightness.

B = depends on the selected brightness

Display Blinking: The designer has the option of dis-
playing several message priorities by blinking either the
character or the underline or both. The entire display can
be blinked by writing a high into bit D5 of the Control Word.
This function is independent of the bits D2, D3, & D4. Any
character can be blinked by foading the underline and
using the proper Highlight Attribute code. Display blinking is
approximately at 2Hz.

D7 D6 D5 D4 D3 D2 D1 DO
L L H X X X B B

Operation

Blinking display

D7 D6 D5 D4 D3 D2 D1 Do Operation
L L»X X X X L L |Blank

L L X X X X L H | 25% brightness
L L X X X X H L | 50% brightness
L L X X X X H H/[ Fulbrightness

Lamp Test: In the Control Word, bit D6 is the Lamp Test
bit. In order to limit peak power this sets all segments to a
50% brightness level regardless of what is in the display
memory. Setting this bit has no effect on the display
memory and clearing it will restore the display to its original
condition.

D7 D6 D5 D4 D3 D2 D1 DO
L H L X X X X X

Operation

Lamp test

PD 2816
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CONTROL WORD FORMAT

D7 D6 D5 D4 D3 D2 Dt DO
1 I
LAMP CURSOR
CLEAR TEST BLINK ENABLE ATTRI||3UTES BRIGH;INESS :
—— NS m— E__g
DI DO BRIGHTNESS cE:
0 0 0% (Blank) ggg
0 1 25% E'g
1 0 50% =
1 1 100%
D3 D2 ATTRIBUTE
0 0 Underline Character
0 1 Blinking Character With
Steady Underline
1 0 Steady Character With
Blinking Underline
1 1 Blinking Character With
' Blinking Underline
D4 CURSOR ENABLE
0 Disable Above Attributes
‘L 1 Enable Above Attributes
D5 BLINK
0 Blink Selected Characters
J, 1 Blink Entire Display
D6 LAMP TEST
0 Standard Operation
¥ 1 Display All Segments At 50% Brightness
D7 CLEAR

0 Standard Operation
1 Clear Entire Display

Display Clear: To clear all display memory locations, write
a high to bit D7 of the Control Word. This will ‘clean the
slate” and prepare for new data to be displayed. The data in
the RAM is cleared. The bit is automatically cleared after the
display is cleared.

D7 D6 D5 D4 D3 D2 D1 DO
H Lt L L L L L L

Operation GENERAL INTERFACE CIRCUIT

Clear

MICROPROCESSOR INTERFACE
The interface to the microprocessor is through the address

lines (AO-A3), the data bus (D0-D7), two chip select lines
(CE1, CE2), and the read (RD) and write (WR) lines.

Two chip enable lines are provided to simplify address
decoding. CE1 must be fow, while CE2 must be high for
any read or write operation to take place.

The read and write lines are both active low. During a valid
read (i.e: chip enable and read low) the data input lines
(DO-D7) become output. A valid write will enable the data
as input lines.

The address lines determine which RAM or register position
will be read or written. If A3 is high then A0-A2 determine
the display RAM position. If A3 is low then the operation
will be to the control register regardless of the A0-A2
address lines.

Wh AD  RST

PD 2816

WR RD RST

PD 2816

Do, 07 A0 A CE2 T

1 1

DO_.D7 A0 A3 CE2CEV
o~

PD 2816

00.. D7 A9 A3 CEZ TE)

1=

oata00.07 __/

LY
A0, A3 2

ELERLLT

2-81

PD 2816



TOP VIEW PIN ASSIGNMENTS
Pin  Function Pin  Function
242322212019 181716151413
snsessssanns 1 RST RESET 13 DIM DIMMER
2 A0 ADDRESSLSB 14 WR WRITE
3 A1 ADDRESS 15 DO DATAI/O LSB
4 A2 ADDRESS 16 D1 DATAI/O
5 A3 ADDRESS MSB 17 D2 DATAI/O
7 6 5 4 3 2z 1 0 — 18 D3 DATAI/O
srssamEEE s 6 CE1 CHIPSELECT 19 D4 DATAI/O
PSS | m o o
1
1734567890012 9 CKS CLOCK SELECT | 22 3? g:‘Tr: :;8 MSB
10 RD READ 23 Vce
11 OA OSC ADJUST 24 Vce
12 GND

PIN DEFINITIONS

Pin Function  Description Pin Function  Description

1 RST Active low reset input. Initializes 13 DIM Hardware display brightness control.
multiplex counter. Used to synchro- The brightness of the PD 2816 can
nize blinking between two displays. also be controlled by an external

2.5 AO-A3 Address inouts for displa resistor. By connecting a resistor from

0 mecrjnory IR/&)M pay the DIM pin to Vg, this sets the new
— ) N ) 100% brightness value for the
6 CEt Active low chip enable input. Control Word brightness function. A
7 CE2 Active high chip enable input. 12.5k resistor and greater value will
, L not change the brightness level, a

8 CLKI/O If ?LK ISE,L 'i low, ther}ftglaé)lgércputs 75k resistor will decrease the bright-
ﬁ?‘ im; cog. squrce.t s int ||s ness level to approximately a 50%

Ilg k e»ln this pin outputs interna level, a 3.5k resistor will decrease the
clock pulses. brightness to approximately a 25%

9 CLK SEL Clock select input. When low, selects level. The DIM pin may be left open
external clock source. When high, without affecting the internal present
selects internal clock source. 100% brightness level.

10 RD Active low read enable input. If the 14 WR Active low write enable input. If the
display is selected, a low will enable display is selected, a low will write the
the output drivers of the data bus. data on the data bus into the

11 OA OSC. ADJ. The clock frequency can selected register or memory.
be reduced or increased by con- 15-22 DO-D7 Data Bus. The data bus lines are
necting a larger or smaller resistor bidirectional tri-state signals
value than 250KQ respectively from connected to the system bus. The
this pin to Vge. A 250KQ resistor outputs are enabled during a read
does not change the clock frequency. operation of the display memory or

12 ND Ground. the control register. The outputs are

G o disabled and the inputs read during
a write cycle to the display memory
or the control register.

23-24 Vo +5 volt supply—both must be
connected.

CHARACTER SET

DO L H L H L H L H L H L H L H L H
D1 L L H H L L H H L L H H L L H H
D2 L L L L H H H H L L L L H H H H
D3 L L L L L L L L H H H H H H H H
EDGDSN [ HeEX) [ 1 2 3 4 5 6 7 8 9 A B [ D £ F
1| ol ol xS / YRR 4 ! - 4
SRR . 45 4oy SPAY Ik W ’
n [ ] ] C h] - - , B -
AR R T R I A D I e BN
9o QT T CcT S I o IO I B I / ] NN
il el ot a7 N o O O Y R R B I o F Ol Ll KO IMIN|U
Calom ] - Tlrrlaz 1| v v 77200 \ ]
R A A I R e E Pleg v lw | AT || L N AN
NOTES 1) A3 Must be held high fo get into character set
2) All other inputs display Blank
3) When D7 is high. underline is enabled
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CASCADING TWO PD 2816s

Do PD 2816 nfe] PD 2816
w> W =
X X . X X .
+5V 33 D700 A2 A1 A0 CE2CET 3T D7-D0 A2 Al ACCE2 CEI
— ] L] 1]
LT
DO0-D7 W!mes
A2 ﬁl
Al
AQ
cE?2 [
- —
CE1
CASCADING higher than display Ve during power up or line

Cascading PD 2816s is a simple operation. The require-
ments for cascading are: 1) decoding the correct address
to determine the chip select for each additional device, 2)
selecting one display as the clock source and setting all
others to accept clock input (the reason for cascading the
clock is to synchronize the flashing of multiple displays).
One display as a source is capable of driving six other

PD 2816s (with each input having 15pf input capacitance). If
more displays are required, a buffer will be necessary.

GENERAL DESIGN CONSIDERATIONS

= The display is designed with the lowest address (A0 = A1
=A2 =0) as the right most digit. For systems with only a
6-bit ASCII code format, Data Line D6 cannot be left
open and must be the complement of Data Line D5.

= When the device is in the “BLANK” mode (with no
segments displayed) it draws an average current of S5mA.
In comparison, when all eight digits (10 segments each)
are displayed at 100% brightness, the DC current drawn
is 125mA typically when the device is connected to 5V. In
case all segments are turned “ON" at 50% brightness,
eg., in the “LAMP TEST” mode the current drawn will
increase to 200mA typically.

= At power up, a flashing underline is displayed. This can
be cleared by writing the "CLEAR” code to the device.

8 When using multiple devices a 10uf/10V tantalum bypass
capacitor and a .1uf ceramic bypass capacitor should be
used for every two devices. This is good engineering
practice 1o try to reduce the noise and line regulation on
the power supply lines.

= When using PD 2816s on a separate display board having
more than 6 inches/15 cm of cable length all signal lines
should be buffered. This can be easily achieved by using
CMOS or TTL type non-inverting buffers. The buffers
should be located on the display board and near the
PD 2816s. If it desirable to use a common power supply
for PD 2816 and all support circuitry. If this is not possible,
it is essential to provide local buffers using hex non-
inverting gates on all PD 2816s inputs, powered from
display power supply. This precaution avoids logic inputs

transients.

m The PD 2816 design provides a high viewing contrast

between the display and its background. However, for
increased contrast enhancement a long wavelength pass
filter having a sharp cutoff in the 600/620nm range is
recommended. Due to their low cost, design flexibility,
and resistance to breakage, plastic contrast filters are
recommended for the majority of applications. In ex-
tremely bright ambient conditions, additional filtering
techniques may be required. These include: louvered
filters, polarized filters and device shading.

PACKAGING

Packaging consists of an injection-molded plastic lens, and
a PCB. A high grade back-fill epoxy is used to seal the
device from water and-moisture. Although not “hermetic”,
the device easily withstands total immersion in water/deter-
gent solutions.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

The CMOS IC of the PD 2816 is designed to provide
resistance to both Electrostatic and Discharge Damage and
Latch Up due to voltage or current surges. Several precau-
tions are strongly recommended for the user, to avoid
overstressing these built-in safeguards.

ESD PROTECTION

Users of the PD 2816 should be careful to handle the
devices consistent with Standard ESD protection pro-
cedures. Operators should wear appropriate wrist, ankle or
feet ground straps and avoid clothing that collects static
charges. Work surfaces, tools and transport carriers that
come into contract with unshielded devices or assemblies
should also be appropriately grounded.

LATCH UP PROTECTION

Latch up is a condition that occurs in CMOS ICs after the
input protection diodes have been broken down. These
diodes can be reversed through several means:

PD 2816
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Vin < GND, Viy > Ve +05 V, or through excessive cur-
rents begin forced on the inputs. When these situations ex-
ist, the IC may develop the response of an SCR and begin
conducting as much as one amp through the Vg pin. This
destructive condition will persist (latched) until device failure
or the device is turned off.

The Voltage Transient Suppression Techniques and buffer
interfaces for longer cable runs help considerably to prevent
latch conditions from occuring. Additionally, the foltowing
Power Up and Power Down sequence should be observed.

POWER UP SEQUENCE
. Float all active signals by tri-stating the inputs to the
displays.
2. Apply Voc and GND to the display.

3. Apply active signals to the displays by enabling all input
signals per application.

POWER DOWN SEQUENCE

1. Float all active signals by tri-stating the inputs to the
display.

2. Turn off the power to the display.

SOLDERING CONSIDERATIONS
The PD 2816 can be hand soldered with SN63 solder using
a grounded iron set to 260°C.

Wave soldering is also possible foliowing these conditions:
Preheat that does not exceed 93°C on the solder side of
the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 30 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063” below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.()

Unacceptable solvents contain alcohol, methanol, methylene
chioride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your solvent vendor for chemical composition information.
Some major solvent manufacturers are: Allied Chemical Cor-
poration, Specialty Chemical Division, Morristown, NJ;
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, Ml;
E.I. DuPont de Nemours & Co., Wilmington, DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 18 pin DIP sockets 600" wide
with .100” centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The .160” high characters of the PD 2816 allow readability
up to eight feet. Proper filter selection will allow the user to
build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user's benefit by first
considering the ambient lighting environment.

Incandescent (with aimost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The PD 2816 is a
standard red display and should be matched with a long
wavelength pass filter in the 600 nm to 620 nm range. For
display systems of multiple colors (using other Siemens’
displays), neutral density grey filters offer the best
compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%.

Several fitter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Cor-
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters. Recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E.-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

()Some commercial names for acceptable compounds are: Basic TF, Arklone P, Genesolve D, Blaco-tron TF, Freon TA, Genesolve DA, and Blaco-tron TA.

PD 2816
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BRIGHT GREEN PD 3437

0.270” 4-Character, 5 x 7 Dot Matrix Alphanumeric
Programmable Display™ With Built-in CMOS Control Functions

NOT FOR NEW DESIGNS

(Refer to the Improved Extended Performance of
PD 3535/7 for Similar Applications)

FEATURES

* Four 0.27” Character Subassemblies, Surface-
Mounted on Ceramic Substrate in Bright Green or
High-Efficiency Red

* Readable from 12 Feet (4 meters)
¢ Built-in Memory, Decoders, Multiplexer and Drivers
¢ Wide Viewing Angle, X Axis +55°, Y Axis +70°

* 96-Character ASClHl Format (Both Upper and Lower
Case Characters)

¢ 8-Bit Bidirectional Data BUS

* READ/WRITE Capability

¢ Resistant to Most Common Solvents
¢ Categorized for Luminous Intensity
¢ 100% Burned In and Tested

¢ Dual In-Line Package Configuration, 0.600” Wide,
0.100” Pin Centers

¢ End-Stackable Package

¢ Internal or External Clock

* Built-In Character Generator ROM

* TTL Compatible

¢ Easily Cascaded for Multidisplay Operation
* Less CPU Time Required

¢ Software Controlled Features:

Programmable Highlight Attribute
(Blinking, Non-Blinking)

Asynchronous Memory Clear Function

Lamp Test

Display Blank Function

Single or Multiple Character Blinking Function
Programmable Intensity, Three Brightness Levels

Package Dimensions in Inches (mm)

uoogws;\x
(35.56)
175 |, 350
A48 889
ocoo H 000, ooooo——L = ‘
590 °18 B o] © 8 H B0 27 55 | =3 600
(14.99) 900 B 8680 090, § 686 (1390 | = (15.24)
o I 8 F 9 o 8Ho =
ooo~ H o 000 000 .T L

TOLERANCE: XX = .01 (.25)

XXX =020 (.508)

DESCRIPTION

The PD 3435 and PD 3437 are four digit display system
modules. The display portion consists of four surface-
mounted 7 x5 dot matrix arrays. The arrays consist of the
latest technology in solid state light emitting diodes fully
encapsulated in double molded packages. The

0.27" x 0.19” characters, readable from 12 feet, come in
either High Efficiency Red or Bright Green.

Completing the display system are two CMOS IC’s mounted
and encapsulated within a ceramic substrate. The CMOS
intelligence provides timing and control logic to efficiently
strobe and drive the display matrixes for maximum
viewability, with minimum power consumption. The
intelligent CMOS also provides memory to hold four ASCII
characters and one control word. The on-board IC has an
ASCII character ROM and generator that translates 96
alphanumeric ASCII symbols into the appropriate drive
signals for the four displays. The control word commands
display attributes to allow the user to software program any
of the following features: clear memory, test all LED'’s, blink
the entire display, blink individual characters, display
cursors, alternately flash cursors and characters, or set the
intensity to one of four pre-programmed levels. Finally, all
interface buffering is also controlled by the integrated silicon
circuits. Data and control words are exchanged (either read
or write) asynchronously over an 8 bit bidirectional, TTL
compatible data bus. Clock selection and generator/stave
options allow for complete synchronization of any number
of displays, each individually addressable via the 3 bit
address code and the chip enable inputs. A separate reset
pin allows for immediate reset of all cascaded displays.

The complete module 1.4” x 0.6” x 0.3” package has
standard 20 pin DIP construction with 0.6” rows on 0.1”
centers. It is wave solderable and fully qualified to operate

Specifications are subject to change without notice.
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DESCRIPTION (Continued)

from ~20°C to +70°C. All products are 100% burned in
and 100% tested. Outgoing A.Q.L.’s are set at 0.25% for
catastrophic electrical parameters and 1.0% for: mechanical
and dimensional specifications, optical defects, lead
solderability and package integrity, local defects on die,
brightness matching LED to LED, digit to digit, and device
to device. All devices are intensity binned to allow users to
construct uniform displays of any length.()

Note: 1. Refer to the end of this data sheet or to Appnotes 18, 19, 22, and

23 for further details on handling and assembling Siemens
Programmable Displays.

Maximum Ratings

DC Supply Voltage
Input Voltage Levels Relative

to GND (all inputs) . ...........
Operating Temperature —20°Cto +70°C
Storage Temperature —20°C to +70°C
Maximum Solder Temperature 063" (1.59 mm)

below Seating Plane, t<5 sec
Relative Humidity @60°C

-0.5t0 +6.0 Vde

~0.5 o Vo +0.5 Vde

Optical Characteristics @ 25°C
Spectral Peak Wavelength

(3435) 635 nm typ.
(8437) 565 nm typ.
+55°

Viewing Angle, horizontal
(off normal axis) vertical

DigitSize ....... ... ... .. ...

Time Averaged Luminous Intensity("
(100% brightness, 5 Vdc=V()

250 pcd/LED typ.

HER .. ... 75 pucd/LED min.
Green . ... 100 ucd/LED min.
LED to LED Intensity Matching . . ........... 1.8:1.0 max.
Device to Device (one bin) ................ 1.5:1.0 max.
Bin to Bin (adjacent bins) . ................ 1.9:1.0 max.

Note: 1. Peak luminous intensity values can be calculated by multiplying
these values by 7.

SWITCHING SPECIFICATIONS
(@25°C and Vg =4.5 V)

READ CYCLE TIMING
. Spec. (ns)
Parameter Description Minimum
TAD Address set up delay after CE 0
TACC Access time for data valid after 175
address
TDD Delay time for data valid after 150 max.
read pulse
TRC Total read cycle time 200
TDOH Data valid after end of read 0
pulse
TRD Read pulse 175
WRITE CYCLE TIMING
. Spec. (ns)
Parameter Description Minimum
TWD Delay time for write pulse after 50
control signals and data
TDH Data hold after write pulse 50
TWC Total write cycle time 200
TWR Write pulse width 100

Note: 1. Timing characteristics are guaranteed values at the worst case
condition of Voo =4.5 Vde. Characterization data indicates these
values also hold over temperature from —20°C to +70°C except
for TAD and TDH. These two read cycle timing minimums may
extend to 5ns at +70°C.

TIMING MEASUREMENT LEVELS

20V “v
pv -

TIMING CHARACTERISTICS AT 25°C
Vg = 45V

DATA “WRITE” CYCLE
I

XD 4
=X

Do-07

X

RD

2 _>§__

| T —»be— Twm —"‘_T"”T:‘

Twe i

Note: Tyg = Twe =~ (Two + Tow)
Tro = Tre = Tap = (Tacc - Too)

DATA “READ” CYCLE

i
ﬁo,caXE
_.%:Z

WR

Ag-Ag

Do-D7
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DC CHARACTERISTICS (@25°C)

Limits

Parameters Min. Typ. Max. Units Conditions
Vee 45 50 55 Volts Nominal
loc Blank (All Inputs Low) 25 5.0 mA Veg=5V, Viy=.8V, WR=5V z .
loc Lamp Test (V2 Brightness) 62 mA Veo=5V E:;E
lcc 80 LEDs/unit (100% Bright) 100 1500 2002) mA Veg=5V gg_g
V)L (All Inputs) -05 08 Volts Voc=45 V1o 55V g 8
Vi (All Inputs) 20 55 Volts Voe=45 V1o 55V
liL (All Inputs) 200 A Vec=5V, Vy=08 V

Notes: 1. Typical average LED drive current is 1.9 mA. Peak current at 1/7 multiplex rate is 13 mA.
2. Characterization data indicates max lgg will vary from 230 mA at —20°C to 170 mA at 70°C.

TOP VIEW PIN DEFINITIONS
Pin
zngnJ oo o o o o 1-1 1. RD Active low, will enable a processor to read
— e I A-a-n.an all registers in the PD 3435 (PD 3437).
b 2. CLK /O If CLK SEL (pin 3) is low, then expect an
OOOOO 08 OOOOO 80000 external clock source into this pin. If CLK
000 00 8 oo’ g 00000 SEL is high, then this pin will be the
Q H| 60000 0 H Q master or source for all other devices
ooooo ; 3 ooooo u OOOOO which have CLK SEL low.
3. CLK SEL ClocK SELect, determines the action of
pin 2. CLK /O, see the section on

Cascading for an example.

4. RST Reset. Must be held low until Vo > 45
Pin 1 indicator, painted beveled corner. volts. Reset is used only to synchronize
blinking and will not clear the display
memory.
5. CE1l Chip enable (active high).
PIN ASSIGNMENTS 6. CEO Chip enable (active low).
7. A2 Address input (MSB).
PD 3435, PD 3437 PINOUT 8. Al Address input.
Pin Function Pin Function 9. A Address input (LSB).
__ - 10. Gnd Ground.
1 RD  READ 11 WR  WRITE 11. WR Write. Active Low. If the device is
g gt’;s'ﬁ‘étggi 'S’ELECT g gé gg: Ms8 selected, a low on the write input loads
P FST . mESeT i be DA ::z n?gs into the PD 3435s (PD 3437s)
5 CE!  CHIP ENABLE 15 D4 DATA '
6 CEO  CHIP ENABLE 16 D3 DATA 12. D7 Data Bus bit 7 (MSB).
7 A2 ADDRESS MSB | 17 D2 DATA 13. D6 Data Bus bit 6.
8 At ADDRESS 18 D1 DATA 14. D5 Data Bus bit 5.
9 A0 ADDRESS LSB 19 DO DATA LSB 15. D4 Data Bus bit 4.
10 GND 20 Ve 16. D3 Data Bus bit 3.
17. D2 Data Bus bit 2.
18. D1 Data Bus bit 1.
19. DO Data Bus bit 0 (LSB).
20. Ve Plus 5 volts power pin.

PD 3435
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DATA INPUT COMMANDS
CEO CE1 RD WR|A2 A1 A0|D7 D6 D5 D4 D3 D2 D1 DO OPERATION
1 0 X X X X XX X X X X X X X | NoChange
0 1 0 1 1 0 0}X X X X X X X X | ReadDigit0 Data To Bus
0 1 1 0]1 0 0]O 0 1 0 0 1 0 0| ($ Wwriten To Digit0
0 1 i 0|1 0 t1]Jo 1 0 1 0 1 1 1| (W Wwirtento Digi1
0 1 1 0|1 1 o]Jo 1 1t 0 o 1 1 0 () Writen To Digit2
0 1 1 0 1 1 1 o o0 1 1 o 0 1 1 | (3) Written to Digit 3
0 1 1 0 1 0 Oof1 X X X X X X X [ Char Written To Digit 0
And Cursor Enabled
FUNCTIONAL DESCRIPTION
MODE SELECTION T:j PD 3435 (PD 3437) bl kg includes th j
— —— e ock diagram includes the major
EO CE1 RD WR OPERATION blocks and internal registers.
0 1 0 0| liegal Display Memory consists of a 5x8 bit RAM block. Each of
T X X X | NoChange the four 8-bit words holds the 7-bit ASCII data (bits DO-D6).
X 0 X X | NoChange The fifth 8-bit memory word is used as a control word
X X 1 1 {NoGChange register. A detailed description of the control register and its
NOTE: 0= Low Logic Level. 1= High Logic Level, X =Don't Care. functions can be found under the heading Control Word.
Each 8-bit word is addressable and can be read from or
written to.

The Control Logic dictates all of the features of the display
device and is discussed in the Control Word section of this

BLOCK DIAGRAM data sheet.
The Character Generator converts the 7-bit ASCIl data into

the proper dot pattern for the 96 characters shown in the
) | u character set chart.
1

DO—D?—;—T (RAM) REG
4x8 1x8

The Clock Source can originate either from the internal
oscillator clock or from an external source—usually from the
output of another PD 3435 (PD 3437) in a multiple module
display.

The Display Multiplexer controls all display output to the
digit drivers so no additional logic is required for-a display
system.

96 CHAR.
ROM

48x80

Iy [

- 7
CEQ, CE1 b
A0-h2

RD,

|
|
!
|
|
WR |

|
I
oecooe | !
AND |
wx |y

The Column Drivers are connected directly to the display.

The Display has four digits. Each of the four digits is com-
prised of 35 LEDs in a 5x7 dot array which makes up the
alphanumeric characters.

|

3 0S¢ DISPLAY
e 3 fmumeeen
RSt

The intensity of the display can be varied by the Control
Word in steps of 0% (Blank), 25%, 50%, and full
brightness.

MICROPROCESSOR INTERFACE

The interface to the microprocessor is through the address
lines (AO-A2), the data _bus (D0O-D7), two chip select lines
(CEQ, CE1), and read (RD) and write (WR) lines.

To derive the appropriate enable signal, the WR and RD
lines should be “NANDED” into the CE1 input. The CEQ
should be held low when executing a read, or write
operation.

The read and write lines are both active low. During a valid
read the data input lines (DO-D7) become outputs. A valid
write will enable the data as input lines.

ROW
DRIVERS

DISPLAY 7

PD 3435
2-88



INPUT BUFFERING

if a cable length of 18 inches or more is used, all inputs to
the display should be buffered with a tri-state non-inverting
buffer mounted as close to the display as conveniently pos-
sible. Recommended buffers are: 74HCT245 for the data
lines and 74HCT244 or 74HC541 for the control lines.

PROGRAMMING THE PD 3435

There are five registers within the PD 3435/3437. Four of
these registers are used to hold the ASCII code of the four
display characters. The fifth register is the Control Word,
which is used to blink, blank, clear or dim the entire display,
or to change the presentation (attributes) of individual
characters.

ADDRESSING

The addresses within the display device are shown below.
Digit 0 is the rightmost digit of the display, while digit 3 is on
the left. Although there is only one Control Word, it is
duplicated at the four address locations 0-3. Data can be
read from any of these locations. When one of these loca-
tions is written to, all of them will change together.

Address Contents
0 Control Word
1 Control Word (Duplicate)
2 Control Word (Duplicate)
3 Control Word (Duplicate)
4 Digit 0 (rightmost)
5 Digit 1
6 Digit 2
7 Digit 3 (leftmost)

Bit D7 of any of the display digit locations is used to allow
an attribute to be assigned to that digit. The attributes are
discussed in the next section. If bit D7 is set to a one, that
character will be displayed using the attribute. If bit D7 is
cleared, the character will display normally.

CONTROL WORD

When address bit A2 is taken low, the Control Word is
accessed. The same Control Word appears in all four of the
lower address spaces of the display. Through the Control
Word, the display can be cleared, the lamps can be tested,
display brightness can be selected, and attributes can be
set for any characters which have been loaded with their
most significant bit (D7) set high.

CONTROL WORD FORMAT

D7 D6 D5 D4 D3 D2 D1 Do
| |
LAMP ATTRIBUTE
CLEAR TEST BLINK ENABLE ATTRII?LTES BRIGHITNESS
—— N mp—
D1 DO BRIGHTNESS
0 0 0% (Blank)
0 1 25%
1 0 50%
1 1 100%
D3 D2 ATTRIBUTE
0 0 Display Cursor Instead
0f Character
0 1 Blink Character
1 0 Display Blinking Cursor Instead
Of Character
1 1 Alternate Character
‘L With Cursor
D4 ATTRIBUTE ENABLE
0 Disable Above Attributes
J' 1 Enable Above Attributes
D5 BLINK
0 Blink-Attribute Disabled
Y 1 Blink Entire Display
D6 LAMP TEST
0 Standard Operation
‘} 1 Display All Dots At 50% Brightness
D7 CLEAR

0 Standard Operation
1 Clear Entire Display

PD 3435
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Brightness (DO, D1): The state of the lower two bits of the
Control Word are used to set the brightness of the entire
display, from 0% to 100%. The table below shows the cor-
respondence of these bits to the brightness.

D7 D6 D5 D4 D3 D2 D1 DO Operation

0O 0 X X X X 0 0| Blank

0O 0 X X X X 0 1| 25% brightness

0O 0 X X X X 1 0 | 50% brightness

0 0 X X X X 1 1 | Full brightness
X = dont care

Attributes (D2-D4): Bits D2, D3, and D4 control the visual
attributes (i.e., blinking) of those display digits which have
been written with bit D7 set high. In order to use any of the
four attributes, the Cursor Enable bit (D4 in the Control
Word) must be set. When the Cursor Enable bit is set, and
bit D7 in a character location is set, the character will take
on one of the following display attributes.

D7 D6 D5 D4 D3 D2 D1 DO Operation

0 0 0O 0 X X B B | Disable highiight
attribute

o 0 0 1 0 0 B B | Display cursor* instead
of character

o o o 1 0 1 B B | Blink single character

o 0 0 1 1 0 B B [ Display blinking
cursor” instead of
character

0O 0 0 1 1 1 B B [ Alternate character
with cursor*

This causes total erasure of the display, and returns all digits
to a non-blink, full brightness, non-cursor status. Clear data
does not override an active lamp test.

D7 D6 D5 D4 D3 D2 D1 DO
10 X X X X X X

Operation

Clear

DATA PROTOCOL

The display module continuously executes all control words
programmed in the registers. Randomly, before new control
words are completely defined, valid unintentional transient
control words may be executed. This may present a
problem if the memory clear instruction is one of the tran-
sients. To avoid the inadvertant clearing of display memory,
it is suggested that display data be loaded after changes in
control word programming. Alternatively, D7 must be stable
in the low state throughout the complete write cycle.

CASCADING

Cascading the PD 3435 (PD 3437) is a simple operation.
The requirements for cascading are: 1) decoding the
correct address to determine the chip select for each addi-
tional device, 2) assuring that all devices are reset simul-
taneously, and 3) selecting one display as the clock source
and setting all others to accept clock input (the reason for
cascading the clock is to synchronize the flashing of multi-
ple displays). One display as a source is capable of driving
six other PD 3435s (PD 3437s). If more displays are
required, a buffer will be necessary. The source display
must have pin 3 tied high to output clock signals. All other

*“Cursor" refers to a condition when all dots in a single character space are
lit to half brightness, character RAM contents are highlighted.

X = don't care

B = depends on the selected brightness

Attributes are non-destructive. If a character with bit D7 set
is replaced by a cursor (Control Word bit D4 is set, and
D3=D2=0) the character will remain in memory and can be
revealed again by clearing D4 in the Control Word.

Blink (D5): The entire display can be caused to blink at a
rate of approximately 2Hz by setting bit D5 in the Control
Word. This blinking is independent of the state of D7 in all
character locations.

In order to synchronize the blink rate in a bank of these
devices, it is necessary to tie all devices’ clocks and resets
together as described in a later section of this data sheet.

D7 D6 D5 D4 D3 D2 D1 DO Operation

0 0 1 X X X B B | Blinking display

Lamp Test (D6): When the Lamp Test bit is set, all dots in
the entire display are lit at half brightness. When this bit is
cleared, the display returns to the characters that were
showing before the lamp test. A lamp test will override the
clear data (D7) instruction.

D7 D6 D5 D4 D3 D2 D1 DO Operation

o 1t 0 X X X X X

Lamp test

Clear Data (D7): When D7 is set in the Control Word, all
character and Control Word memory bits are reset to zero.

displays must have pin 3 tied low.

VOLTAGE TRANSIENT SUPPRESSION

It has become common practice to provide 0.01 uf bypass
capacitors liberally in digital systems. Like other CMOS
circuitry, the Intelligent Display controller chip has very low
power consumption and the usual 0.01 uf would be adequate
were it not for the LEDs. The module itself can, in some
conditions, use up to 100 mA. In order to prevent power
supply transients, capacitors with low inductance and high
capacitance at high frequencies are required. This suggests
a solid tantalum or ceramic disc for high frequency bypass.
For multiple display module systems, distribute the bypass
capacitors evenly, keeping capacitors as close to the power
pins as possible. Use a 0.01 uf capacitor for each display
module and a 22 uf for every third display module.

HOW TO LOAD INFORMATION INTO THE
PD 3435 (PD 3437)

Information loaded into the PD 3435 can be either
ASCI| data or Control Word data. The following pro-
cedure (see also typical loading sequence) will
demonstrate a typical loading sequence and the
resulting visual display. The word STOP is used in all
of the following examples.

SET BRIGHTNESS
Set the brightness level of the entire display
to your preference (example: 100%)

Step 1

PD 3435
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Step 2
Step 3
Step 4
Step 5

Step 6

Step 7

LOAD FOUR CHARACTERS

Load an “8" in the left-hand digit.

Load a “T” in the next digit.

Load an “O” in the next digit.

Load a "P” in the right-hand digit.

If you loaded the information correctly, the

PD 3435 should now show the word
“STOR.”

BLINK A SINGLE CHARACTER

Into the digit, second from the right, load
the hex code “CF,” which is the code for an
‘0" with the D7 bit added as a control bit.
NOTE: the “O” is the only digit which has
the control bit (D7) added to normal ASCII
data.

Load enable blinking character into the
control word register.

The PD 3435 should now display “STOP”
with a flashing “O.”

Step 8

Step 9

Step 10

ADD ANOTHER BLINKING CHARACTER
Into the left hand digit, load the hex code
“D3” which is for an “S” with the D7 bit
added as a control bit.

The PD 3435 should display “STOP” with a
flashing “O” and a flashing “S.”

ALTERNATE CHARACTER/

CURSOR ENABLE

Load enable alternate character/cursor into
the control word register.

The PD 3435 should now display “STOP”
with the “O” and the “S” alternating be-
tween the letter and a cursor (which is all
dots lit).

INITIATE FOUR-CHARACTER BLINKING
(Regardless of Control Bit setting)

Load enable display blinking.

The PD 3435 should now display the entire
word “STOP” blinking.

CASCADING THE PD 3435 (PD 3437)

22uF DuF | Voo o1pf Voo 2uF)  JorF]veo 01F Voo
T = 10 ;G—'mm T % 102 ;E—imzo
B2 v B2 s ¢ 825 g B2 s
33 Leens 358 2 sens 5323 eens 538 % Imens
! L[I lll LIJ
RESET
D0-D7
A0-A2
_W—R II—_D
b
Voo vee
] 16
L
13
A3 1 14
A4 2 15
3
s 4 5 5| 7aLs138
+
TYPICAL LOADING SEQUENCE
[= 2 -
Q| - -
BEelEyz2 58838858 | DLy
1. LHHLL XX 000O0O0O0OT™1 1
2. LHHULHHH 01010011 S
3. LHHLHHL 01010100 ST
4, LHHLHLH 01001111 STO
5. LHHLHLL 01010000 STOP
6. LHHLHLH 110011 11 STOP
7. LHHLL X X 00010111 STO*P
8. LHHLHHH i10100 11 S*TO*P
9. LHHLL XX oo0oo0 11111 sttofp
10. LHHLLXX 00100011 S*T*O*P*

*Blinking Character
tCharacter alternating with cursor (all dots lit)

PD 3435
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CHARACTER SET

D9
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D2

D3
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THESE CODES DISPLAY BLANK

s
eeee e

n

H
sece| odee
o H

H

:

.
ese see | 2eceaed

Notes: 1.

A2 must be held high for ASCII data.

2. Bit D7 = 1 enables attributes for the assigned digit.
3. A cursor is defined as all dots/digit lit. When an ASCII character is
in memory, an enabled cursor will “highlight” that character with

slightly brighter LEDs.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

The CMOS IC of the PD 3435 and PD 3437 is designed to
provide resistance to both Electrostatic Discharge Damage
and Latch Up due to voltage or current surges. Several
precautions are strongly recommended to avoid overstress-
ing these built-in safeguards.

ESD PROTECTION
Users of the PD 3435 and PD 3437 should be careful to

handle the devices consistent with standard ESD protection
procedures. Operators should wear appropriate wrist, ankle

or feet ground straps and avoid clothing that collects static
charges. Work surfaces, tools and transport carriers that
come into contract with unshielded devices or assemblies
should also be appropriately grounded.

LATCH UP PROTECTION

Latch up is a condition that occurs in CMOS IC's after the
input protection diodes have been broken down. These
diodes can be reversed through several means:

Vin < GND, V|y > Ve +05 V, or through excessive cur-
rents beign forced on the inputs. When these situations
exist, the IC may develop the response of an SCR and
begin conducting as much as 1 amp through the Ve pin.
This destructive condition will persist (latched) until device
failure or the device is turned off.

The Voltage Transient Suppression Techniques and buffer

interfaces for longer cable runs help considerably to prevent

latch conditions from occuring. Additionally, the following
Power Up and Power Down sequence should be observed.

POWER UP SEQUENCE

1. Float all active signals by tri-stating the inputs to the
displays.

2. Apply Vg and Gnd to the display.

3. Apply active signals to the displays by enabling all input
signals per application.

POWER DOWN SEQUENCE

1. Float all active signals by tri-stating the inputs to the
display.

2. Turn off the power to the display.

SOLDERING CONSIDERATIONS
PD 3435's and PD 3437's can be hand soldered with SN63
solder using a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of
the PC board or a package surface temperature of 70°C.
Water soluble organic acid flux or rosin-based RMA flux are
preferred; however, virtually any system that does not con-
tain methalenechloride or cyclopentane (such as TCM) can
be used.

Wave temperature of 245°C +5°C with a dwell between
1.5 sec. to 30 sec. Wave temperature should not exceed
260°C, at 0.063" below the seating plane. If temperature is
this high, exposure should not exceed 5 seconds. The
packages should not be immersed in the wave.

PD 3435




POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

Solvents, for faster cleaning, may be used. Care should be
exercised in choosing these as some may chemically attack
the MG-18, or ceramic package. Maximum exposure should
not exceed two minutes at elevated temperatures. Accept-
able solvents are TF (trichlorotrifluoroethane), TA, 111
Trichloroethane, and unheated acetone, alcohol, methanal,
ethanol, TP35, TMC, TMS+, TE, or TES.

Unacceptable solvents contain methalenechioride or
cyclopentane such as TCM. Since many commercial mix-
tures exist, you should contact your preferred solvent vendor
for chemical composition information. Some major solvent
manufacturers are: Allied Chemical Corporation, Specialty
Chemical Division, Morristown, NJ; Baron-Blakeslee,
Chicago, IL; Dow Chemical, Midland, MI; E.I. DuPont de
Nemours & Co., Wilmington, DE.

Further information is available in Siemens Appnotes 18 and
19 (see current Optoelectronic Data Book).

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 20 pin DIP sockets .600” wide
with .100” centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc., Fren-
chtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

Further information is available in Siemens Appnote 22.

OPTICAL CONSIDERATIONS

The .270”high character of the PD 3435 and PD 3437 allow
readability up to 12 feet. Proper filter selection will allow the

user to build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized by first considering the ambient
lighting enviroment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The PD 3435 is a high
efficiency red display and should be matched with a long
wavelength pass filter in the 570 nm to 590 nm range. The
PD 3437 should be matched with a yellow-green band-pass
filter that peaks at 565 nm. For displays of multiple colors,
neutral density grey filters offer the best compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Finally, plastic filters can be further improved with anti-
reflective coatings to reduce glare. The trade-off is “fuzzy”
characters, but mounting the filters close to the display
reduces this effect. Care should be taken not to overheat
the plastic filters by allowing for proper air flow.

Finally, optimal filtter enhancements for any condition can be
gained through the use of circular polarized, anti-reflective,
band-pass filters. Circular polarizing further enhances con-
trast by reducing the light that travels through the filter and
reflects back off the display to less than 1%. Proper intensity
selection of the displays will allow 10,000 foot candle
sunlight viewability.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wilminington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Corp-
oration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One final note on mounting filters. Recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic. Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; I.E.E.-
Atlas, Van Nuys, CA.

Please refer to Siemens Appnote 23 for further information.

FD 3435

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

HIGH EFFICIENCY RED PD 3535

BRIGHT GREEN PD 3537

.270" 4-Character, 5 x 7 Dot Matrix Alphanumeric
Programmable Display™ With Built-in CMOS Control Functions

Preliminary

FEATURES

e Four .270" Dot Matrix Characters in Bright Green
or High-Efficiency Red

¢ Readable from 12 Feet (4 meters)

¢ Built-in Memory, Decoders, Multiplexer and
Drivers

¢ Wide Viewing Angle, X Axis +55°, Y Axis +65°
* Categorized for Luminous Intensity

e 96-Character ASCIl Format (Both Upper and Lower
Case Characters)

* 8-Bit Bidirectional Data BUS
* READ/WRITE Capability
* 100% Burned In and Tested

« Dual In-Line Package Configuration, .600"” Wide,
.100” Pin Centers

¢ End-Stackable Package

¢ Internal or External Clock

¢ Built-In Character Generator ROM

¢ TTL Compatible

* Easily Cascaded for Multidisplay Operation
¢ Less CPU Time Required

« Software Controlled Features:

Programmable Highlight Attribute
(Blinking, Non-Blinking)

Asynchronous Memory Clear Function

Lamp Test

Display Blank Function

Single or Multiple Character Blinking Function

Programmable Intensity, Three Brightness Levels

¢ Extended Operating Temperature Range: —40°C
to +85°C

2-94

Package Dimensions in inches (mm)
1.400 MAX.
(35.56)

200 TYP.

75 (5.08) 350 TYP.
darl 508

285 o
F 291 U ; !

600 TYP
(11 43i AT SEA“NG
270 J_
TYP.
©86)

PIN 1 IDENTIFIER — l'- "fs 5“5',',N
~—AND ESD WARNING
PART NUMBER
EIA DATE
CODE

l
Lue-

720
(18.29)
MAX

LUMINOUS
INTENSITY
CATEGORY

L roaw
SIEMENS  YYWW

020 010
VP,

(635) (508)(.‘254) ALL TOLERANCES +0.010 UNLESS MAX.

DESCRIPTION

The PD 3535 and PD 3537 are four digit display system
modules. The digits are 0.27” by 0.20” 5x 7 dot matrix
arrays constructed with the latest solid state technology in
light emitting diodes. The diodes, having transparent
substrates, are optimized for maximum light output in the
visible red (630 nm) and Green (560 nm) spectrums. Driving
and controlling the LED arrays are two silicon gate CMOS
integrated circuits. These integrated circuits provide all
necessary power transistors and complete multiplexing con-
trol logic to efficiently strobe the LEDs for maximum per-
ceived brightness with minimum power utilization.

Additionally, the ICs have the necessary ROM to decode 96
ASCI| alphanumeric characters and enough RAM to store
the display’s complete four digit ASCII message with special
attributes. These attributes, all software programmable at the
user’s discretion, include a lamp test, brightness control,
displaying cursors, alternating cursors and characters, and
flashing cursors or characters. The CMOS ICs also incor-
porate special interface control circuitry to allow the user to
control the module as a fully supported microprocessor
peripheral. The module, under internal or external clock
control, has asynchronous read, write, and memory clear
over an eight bit parallel, TTL compatible, bi-directional data
bus. Each X and Y stackable module is fully encapsulated
within a package 1.4” x 0.72” x 0.295". The standard 20
pin DIP construction with two 0.6” rows on 0.1” centers is
wave solderable and has been fully tested with over one
million total device hours to operate over a temperature
range from —40°C to +85°C. All of the devices are 100%
burned in and tested prior to shipment. Final outgoing
AQ.L. inspection is maintained at 1.0% for mechanical and
dimensional specifications, optical defects, lead solderability

Specifications are subject to change without notice,



DESCRIPTION (Continued)
and package integrity. Local defects on die, brightness

SWITCHING SPECIFICATIONS
(@25°C and Vg = 4.5V)()

matching LED to LED, digit to digit, device to device;
catostrophic electrical parameters are held to 0.25% AQ.L. READ CYCLE TIMING
All the devices are intensity binned to allow users to con- Spec. (ns)
struct a uniform display of any length.() Parameter Description Minimum
Note: 1. Refer to the end of this data sheet or to Appnotes 18, 19, 22, and TAD Address set up delay after CE 0
23 for further details on handling and assembling Siemens TACC Access time for data valid after 175 max
Programmable Displays. address :
. . TDD Delay time for data valid after 150 max.
Maximum Ratings read pulse
DC Supply Voltage . . . .. ............. -0.5to +6.0 Vdc TRC Total read cycle time 200
Input Voltage Levels Relative TDH Data valid after end of read 0
to GND (all inputs) . ........... -0.510 Vg +0.5 Vde pulse
Operating Temperature. ... ........... -40°C to +85°C TRD Read pulse 175
Storage Temperature . .............. —40°C to +100°C
Maximum Solder Temperature 063" (1.59 mm)
below Seating Plan, t<5sec ................. 260°C WRITE CYCLE TIMING
Relative Humidity @85°C ....................... 85% Spec. (ns)
Parameter Description Minimum
Optical Characteristics @25°C ) )
TWD Delay time for write pulse after 50
Spectral Peak Wavelength............ (3535) 630 nm typ. control signals and data
----------- (3537) 560 nm typ. TDH Data hold after write pulse 50
Display Multiplex Rate .. ................ 200 to 300 Hz TWC Total write cycle time 200
Viewing Angle TWR Write pulse width 100
horizontal . ... ... .. ... .. ... +55°
(off normal axis) vertical . .............. ... .. . +65° Note: 1 Timing characteristi toed v th X
. . N ote: 1. Iiming characteristics are guaranteed vaiues al € WOrst case
DigitHeight . .................... 0.270 inch (6.86 mm) condition of Vg = 4.5 Vdc. Characterization data indicates these

Time Averaged Luminous Intensity()

values also hold over temperature from -40°C to +85°C except

for TAD and TDH. These two timing minimums may extend to 5 ns
at +70°C and above.

(100% brightness, 5 Vdc = V) 250 ucd/LED typ.

HER ... .. 75 pcd/LED min.

Green......... ... ... oo 100 ucd/LED min.
LED to LED Intensity Matching . . . .......... 1.8:1.0 max. TIMING MEASUREMENT LEVELS
Device to Device (one bin) ................ 1.5:1.0 max.
Bin to Bin (adjacent bin) .................. 1.9:1.0 max. 5V

oV 2.5V

Note: 1. Peak luminous intensity values can be calculated by multiplying
these values by 7.

TIMING CHARACTERISTICS AT 25°C
Vee = 45V

DATA “‘READ” CYCLE DATA “WRITE” CYCLE

WR /i/ B s __’1' %o cs1>§< )E(

TEo, CEy i - >< Ag-A3 ):< >:<
= | |

Ag-A3 i>|<| >'< Do-D7 >:< 3;(

) | \K o / RD | ;
e ' |

| XX w AN '

Two —+— Twr —»‘n— Tox—a]
I

Twe

Note: Tyr = Twe = Two + Tow
Tao = Tac = Tap = (Tacc ~ Too)

PD 3535

LED Programmable/

Inteliigent
Display Devices




DC CHARACTERISTICS @25°C

Limits
Parameters Min. Typ. Max. Units Conditions
Vee 45 5.0 5.5 Volts Nominal
Icc Blank (All Inputs Low) 25 5 mA Vee=5V, Viy=0.8V, WR=5V
loc Lamp Test (V2 Brightness) 62 mA
loc 80 LEDs/unit (100% Bright) 125 145(1) 165(2) mA Vee=5V
ViL (All Inputs) -0.5 0.8 Volts Vee=45Vto55V
Viy (All Inputs) 2.0 Volts Vec=456Vto 55V
L (Al Inputs) 200 A Vee=5V, V|y=08V

Notes: 1. Typical average LED drive current is 1.5 mA. Peak current at 1/7 multiplex rate is 10.5 mA.
2. Characterization data indicates max Igc will vary from 190 mA at —40°C to 120 mA at 85°C.

TOP VIEW
see [ L1 R]] L L1 ] aeRes
[ ] - [ ] - [ ]
e . [T X] - [ ] . L]
- a L .
[} L [ ] ] » ] -
sme Y 1] ans e
PIN ASSIGNMENTS
PD 3535, PD 3537 PINOUT
Pin Function Pin Function
1 RD  READ 11 WR  WRITE
2 CLK IO CLOCK 10 12 D7 DATA MSB
3 CLKSELCLOCK SELECT | 13 D6 DATA
4 RST  RESET 14 D5 DATA
5 CEt  CHIP ENABLE 15 D4 DATA
6 CEO  CHIP ENABLE 16 D3 DATA
7 A2 ADDRESS MSB 17 D2 DATA
8 Al ADDRESS 18 D1 DATA
9 A0 ADDRESS LSB | 19 DO DATA LSB
10 GND 20 Vg

PIN DEFINITIONS

Pin
1. RD

2. CLK WO

3. CLK SEL

4. RST

CE1
CEG
A2
A1
A0
GND

WR

~OOENOO

-

12. D7
13, D6
14, D5
15. D4
16. D3
17. D2
18. D1
19. DO
20. Vo

Active low, will enable a processor to read
all registers in the PD 3535 (PD 3537).

1f CLK SEL (pin 3) is low, then expect an
external clock source into this pin. If CLK
SEL is high, then this pin will be the
master or source for all other devices
which have CLK SEL low.

CLocK SELect, determines the action of
pin 2. CLK /O, see the section on
Cascading for an example.

Reset. Must be held low until Ve > 4.5
volts. Reset is used only to synchronize
blinking, and will not clear the display.
Chip enable (active high).

Chip enable (active low).

Address input (MSB).

Address input.

Address input (LSB).

Ground.

Write. Active Low. If the device is
selected, a low on the write input loads
the data into the PD 3535s (PD 3537s)
memory.

Data Bus bit 7 (MSB).

Data Bus bit 6.

Data Bus bit 5.

Data Bus bit 4.

Data Bus bit 3.

Data Bus bit 2.

Data Bus bit 1.

Data Bus bit O (LSB).

Plus 5 volts power pin.
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DATA INPUT COMMANDS

A0 | D7 D6 D5

D4

D3 D2 OPERATION

4 4w aaa0
o000 O =X
B e
O =2 2000X
O—- 0200 X
— X X X X X X
X O = = 0O X X
X =4 =4O 4 XX

X 4O =20 XX

No Change

Read Digit 0 Data To Bus

($) Written To Digit 0

(W) Written to Digit 1

(f) Written To Digit 2

(3) Written to Digit 3

Char. Written To Digit O
And Cursor Enabled

X OO Oo0OOoO XX
X O = 22X X
X = =4 240 XX
X =+ O =0 XX

MODE SELECTION
RD WR OPERATION

Ilegal

No Change
No Change
No Change

X O X =
- X X O
—- X X O

BLOCK DIAGRAM

96 CHAR.
ROM
48x80

' oureur 1
I'| conTRoL
L06IC

_ 71 oecone
TEO, CEf—<f  AND
MUX

COLUMN
DRIVERS

DISPLAY
MULTIPLEXER

ROW
DRIVERS

et S )

N

DISPLAY

FUNCTIONAL DESCRIPTION

The PD 3535 (PD 3537) block diagram includes the major
blocks and internal registers.

Display Memory consists of a 5x8 bit RAM block. Each of
the four 8-bit words holds the 7-bit ASCII data (bits DO-D6).
The fifth 8-bit memory word is used as a control word
register. A detailed description of the control register and its
functions can be found under the heading Control Word.
Each 8-bit word is addressable and can be read from or
written to.

The Control Logic dictates all of the features of the display
device and is discussed in the Control Word section of this
data sheet.

The Character Generator converts the 7-bit ASCI| data into
the proper dot pattern for the 96 characters shown in the
character set chart.

The Clock Source can originate either from the internal
oscillator clock or from an external source—usually from the
output of another PD 3535 (PD 3537) in a multiple module
display.

The Display Multiplexer controls all display output to the
digit drivers so no additional logic is required for a display
system.

The Column Drivers are connected directly to the display.

The Display has four digits. Each of the four digits is com-
prised of 35 LEDs in a 5x7 dot array which makes up the
alphanumeric characters.

The intensity of the display can be varied by the Control
Word in steps of 0% (Blank), 25%, 50%, and full
brightness.

MICROPROCESSOR INTERFACE

The interface to the microprocessor is through the address
lines (AO-A2), the data bus (D0-D7), two chip select lines

(CED, CE1), and read (RD) and write (WR) lines.

To derive the appropriate enable signal, the WR and RD
lines should be “NANDED” into the CE1 input. The CEO
should be held low when executing a read, or write
operation.

The read and write lines are both active low. During a valid
read the data input lines (D0-D7) become outputs. A valid
write will enable the data as input lines.

INPUT BUFFERING

If a cable length of 18 inches or more is used, all inputs to
the display should be buffered with a tri-state non-inverting
buffer mounted as close to the display as conviently pos-
sible. Recommended buffers are: 74HCT245 for the data
lines and 74HCT244 or 74HC541 for the control lines.

LED Programmable/
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PROGRAMMING THE PD 3535

There are five registers within the PD 3535/3537. Four of
these registers are used to hold the ASCII code of the four
display characters. The fifth register is the Control Word,
which is used to blink, blank, clear or dim the entire display,
or to change the presentation (attributes) of individual
characters.

ADDRESSING

The addresses within the display device are shown below.
Digit 0 is the rightmost digit of the display, while digit 3 is on
the left. Although there is only one Control Word, it is
duplicated at the four address locations 0-3. Data can be
read from any of these locations. When one of these loca-
tions is written to, all of them will change together.

Bit D7 of any of the display digit locations is used to allow
an attribute to be assigned to that digit. The attributes are
discussed in the next section. If bit D7 is set to a one, that
character will be displayed using the attribute. If bit D7 is
cleared, the character will display normaily.

CONTROL WORD

When address bit A2 is taken low, the Control Word is
accessed. The same Control Word appears in all four of the
lower address spaces of the display. Through the Control
Word, the display can be cleared, the lamps can be tested,
display brightness can be selected, and attributes can be
set for any characters which have been loaded with their
most significant bit (D7) set high.

Brightness (D0, D1): The state of the lower two bits of the
Control Word are used to set the brightness of the entire

Address Contents display, from 0% to 100%. The table below shows the cor-
0 Control Word respondence of these bits to the brightness.
1 Control Word (Duplicate) -
2 Control Word (Duplicate) D7 D6 D5 D4 D3 D2 D1 DO Operatlon
3 Control Word (Duplicate) 0 0 X X X X 0 0 |Blank
4 Digit 0 (rightmost) 0 0 X X X X 0 1| 25% brightness
5 Digit 1 0 0 X X X X 1 0 | 50% brightness
6 Digit 2 0 0 X X X X 1 1 [ Fulbrightness
7 Digit 3 (leftmost) % = dont care
CONTROL WORD FORMAT
D7 D6 D5 D4 D3 D2 D1 DO
| I
LAMP ATTRIBUTE
CLEAR TEST BLINK ENABLE ATTRIII!UTES BRIGHlTNESS
—m N ———
D1 DO BRIGHTNESS
0 0 0% (Blank)
0 1 25%
1 0 5%
1 1 100%
D3 D2 ATTRIBUTE
0 0 Display Cursor Instead
Of Character
0 1 Blink Character
1 0 Display Blinking Cursor Instead
Of Character
1 1 Alternate Character
' With Cursor
D4 ATTRIBUTE ENABLE
0 Disable Above Attributes
) 1 Enable Above Attributes
D5 BLINK
0 Blink-Attribute Disabled
Y 1 Blink Entire Display
D6 LAMP TEST
0 Standard Operation
¥ 1 Display All Dots At 50% Brightness
D7 CLEAR

0 Standard Operation
1 Clear Entire Display
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Attributes (D2-D4): Bits D2, D3, and D4 control the visual
attributes (i.e., blinking) of those display digits which have
been written with bit D7 set high. In order to use any of the
four attributes, the Cursor Enable bit (D4 in the Control

Word) must be set. When the Cursor Enable bit is set, and
bit D7 in a character location is set, the character will take
on one of the following display attributes.

D7 D6 D5 D4 D3 D2 D1 DO Operation

0 0 0 0 X X B B | Disable highlight
attribute

0O 0 0 1 0 0 B B | Displaycursor* instead
of character

o 0 o0 1 0o 1 B B |} Blink single character

c 0 o0 1 1 0 B B | Display blinking
cursor* instead of
character

o o0 o0 1 1 1 B B | Alternate character
with cursor*

*“Cursor” refers to a condition when all dots in a single character space are
lit to half brightness.

X = dont care

B = depends on the selected brightness

Attributes are non-destructive. If a character with bit D7 set
is replaced by a cursor (Control Word bit D4 is set, and
D3=D2=0) the character will remain in memory and can be
revealed again by clearing D4 in the Control Word.

Blink (D5): The entire display can be caused to blink at a
rate of approximately 2Hz by setting bit D5 in the Control
Word. This blinking is independent of the state of D7 in all
character locations.

In order to synchronize the blink rate in a bank of these
devices, it is necessary to tie all devices' clocks and resets
together as described in a later section of this data sheet.

D7 D6 D5 D4 D3 D2 D1 DO Operation

o 0 1 X X X B B | Blinking display

Lamp Test (D6): When the Lamp Test bit is set, all dots in
the entire display are lit at half brightness. When this bit is
cleared, the display returns to the characters that were

showing before the lamp test. The lamp test will remain if
implemented silmutaneously with a clear instruction.

D7 D6 D5 D4 D3 D2 Di

DO

Operation

o 1 0 X X X X X

Lamp test

Clear Data (D7): When D7 is set in the Control Word, all
character and Control Word memory bits are reset to zero.
This causes total erasure of the display, and returns all digits
to a non-blink, full brightness, non-cursor status.

D7 D6 D5 D4 D3 D2 D1 DO Operation

1 0 X X X X X X/|Clear

DATA PROTOCOL

The display module continuously executes all control words
programmed in the registers. Randomly, before new control
works are completely defined, valid unitentional transient
control words may be executed. This may present a pro-
blem if the memory clear instruction is one of the transients.
To avoid the inadvertant clearing of display memory, it is
suggested that display data be loaded after changes in con-
trol word programming. Alternatively, D7 must be stable in
the low state throughout the complete write cycle.

CASCADING

Cascading the PD 3535 (PD 3537) is a simple operation.
The requirements for cascading are: 1) decoding the
correct address to determine the chip select for each addi-
tional device, 2) assuring that all devices are reset simul-
taneously, and 3) selecting one display as the clock source
and setting all others to accept clock input (the reason for
cascading the clock is to synchronize the flashing of multi-
ple displays). One display as a source is capable of driving
six other PD 3535s (PD 3537s). If more displays are
required, a buffer will be necessary. The source display
must have pin 3 tied high to output clock signals. All other
displays must have pin 3 tied low. External clock frequen-
cies should not exceed 100 KHz, norminally it should

be 30 KHz.

CASCADING THE PD 3535 (PD 3537)
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VOLTAGE TRANSIENT SUPPRESSION

It has become common practice to provide 0.01 uf bypass
capacitors liberally in digital systems. Like other CMOS
circuitry, the Intelligent Display controller chip has very low
power consumption and the usual 0.01 xf would be adequate
were it not for the LEDs. The module itself can, in some
conditions, use up to 100 mA. In order to prevent power
supply transients, capacitors with low inductance and high
capacitance at high frequencies are required. This suggests
a solid tantalum or ceramic disc for high frequency bypass.
For multiple display module systems, distribute the bypass
capacitors evenly, keeping capacitors as close to the power
pins as possible. Use a 0.01 uF capacitor for each display
module and a 22 uF capacitor for every third display
module.

HOW TO LOAD INFORMATION INTO THE
PD 3535 (PD 3537)

Information loaded into the PD 3535 can be either
ASCII data or Control Word data. The following pro-
cedure (see also typical loading sequence) will
demonstrate a typical loading sequence and the
resulting visual display. The word STOP is used in all
of the following examples.

SET BRIGHTNESS

Step1  Set the brightness level of the entire display
to your preference (example: 100%)
LOAD FOUR CHARACTERS

Step2 Load an “S” in the left-hand digit.

Step3 Load a “T” in the next digit.

Step4 Load an “O” in the next digit.

Step 5

Step 6

Step 7

Step 8

Step 9

Step 10

Load a "P" in the right-hand digit.

If you loaded the information correctly, the
PD 3535 should now show the word
“STOR”

BLINK A SINGLE CHARACTER

Into the digit, second from the right, load
the hex code “CF” which is the code for an
“0" with the D7 bit added as a control bit.
NOTE: the “O" is the only digit which has
the control bit (D7) added to normal ASCI!
data.

Load enable blinking character into the
control word register.

The PD 3535 should now display “STOP”
with a flashing “O.”

ADD ANOTHER BLINKING CHARACTER
Into the left hand digit, load the hex code
“D3" which is for an “S” with the D7 bit
added as a control bit.

The PD 3535 should display “STOP” with a
flashing “O” and a flashing “S.”

ALTERNATE CHARACTER/

CURSOR ENABLE

Load enable alternate character/cursor into
the control word register.

The PD 3535 should now display “STOP"
with the “O” and the “S” alternating be-
tween the letter and a cursor (which is all
dots it).

INITIATE FOUR-CHARACTER BLINKING
(Regardless of Control Bit setting)

Load enable display blinking.

The PD 3535 should now display the entire
word “STOP” blinking.

TYPICAL LOADING SEQUENCE

[~

BEelEvz2 58833858 | DseLay
1. LHHLLXKX 000000 1 1
2. LHHLHHH 01010011 S
3. LHHLHHL 01010100 ST
4. LHHLHLH 01001111 STO
5. LHHLHLL 01010000 STOP
6. LHHLHLH 11001 111 STOP
7. LHHLLXX 00010111 STO*P
8. LHHLHHH 110100 11 S*TO*P
9. LHHLLXX 00011111 STTOtP
10. LHHLLXX 001000 11 S$*T*0*P*

*Blinking Character
tCharacter alternating with cursor (all dots lit)

2-100
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CHARACTER SET
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Notes: 1.

A2 must be held high for ASCII data.

2. Bit D7 = 1 enables attributes for the assigned digit.
3. A cursor is defined as all dots/digit lit. Wen an ASCII character is in memory, an
enabled cursor will “highlight” that charwcter with slightly brighter LEDs.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

The CMOS IC of the PD 3535 and PD 3537 is designed to
provide resistance to both Electrostatic Discharge Damage
and Latch Up due to voltage or current surges. Several
precautions are strongly recommended for the user, to avoid
overstressing these built-in safeguards.

ESD PROTECTION

Users of the PD 3535 and PD 3537 should be careful to
handle the devices consistent with Standard ESD protection
procedures. Operators should wear appropriate wrist, ankle
or feet ground straps and avoid clothing that collects static
charges. Work surfaces, tools and transport carriers that
come into contract with unshielded devices or assemblies
should also be appropriately grounded.

LATCH UP PROTECTION

Latch up is a condition that occurs in CMOS ICs after the
input protection diodes have been broken down. These
diodes can be reversed through several means:

Vin < GND, Vy > Ve +05 V, or through excessive cur-
rents begin forced on the inputs. When these situations ex-
ist, the IC may develop the response of an SCR and begin
conducting as much as one amp through the Vg pin. This
destructive condition will persist (latched) until device failure
or the device is turned off.

The Voltage Transient Suppression Techniques and buffer
interfaces for longer cable runs help considerably to prevent
latch conditions from occuring. Additionally, the following
Power Up and Power Down sequence should be observed.

POWER UP SEQUENCE

1. Float all active signals by tri-stating the inputs to the
displays.

2. Apply Vce and GND to the display.

3. Apply active signals to the displays by enabling all input
signals per application.

POWER DOWN SEQUENCE

1. Float all active signals by tri-stating the inputs to the
display.

2. Turn off the power to the display.

SOLDERING CONSIDERATIONS
PD 3535s and PD 3537s can be hand soldered with SN63
solder using a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except Carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for five seconds at 0.063”
below the seating plane. The packages should not be im-
mersed in the wave.

2-101
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POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.(

Note: 1. Acceptable commercial solvents are: Basic TF, Arklone P, Genesolv
D, Genesolv DA, BlacoTron TF, Blaco-Tron TA and, Freon TA.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, or TES.
Since many commercial mixtures exist, you should contact
your preferred solvent vendor for chemical composition in-
formation. Some major solvent manufacturers are: Allied
Chemical Corporation, Specialty Chemical Division, Mor-
ristown, NJ; Baron-Blakeslee, Chicago, IL; Dow Chemical,
Midland, MI; E.l. DuPont de Nemours & Co., Wilmington,
DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 20 pin DIP sockets .600” wide
with .100” centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when avaitable for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The .270" high character of the PD 3535 and PD 3537
allow readability up to twelve feet. Proper filter selection will
allow the user to build a display that can be utilized over this
distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize

discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user's benefit by first con-
sidering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The PD 3535 is a high
efficiency red display and should be matched with a long
wavelength pass fitter in the 570 nm to 530 nm range. The
PD 3537 should be matched with a yellow-green band-pass
filter that peaks at 565 nm. For displays of multiple colors,
neutral density grey filters offer the best compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%. Proper
intensity selection of the displays will allow 10,000 foot
candle sunlight viewability.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA, Marks Potarized Corp-
oration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E -
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

PD 3535

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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Intelligent Display Assemblies

DL 713X displays. Green.

Char-
Part acter
Package Outline Number Height Description Page
3 < O $ 2
g8
é 8 900000000006 06896 D IDA 1414-16 127 16 character assembly containing four DL 1414 displays 2-104
]
o -
# &
0 hd 0
1 1 "’
g g Joooboocboocbood IDA 1416-32 .160" 32 character assembly containing eight DL 1416 2-108
I ! L | 1 1 )| displ
Nl plays
e 3L C3,
j g € IDA 2416-16 16 character assembly containing four DL 2416 displays
=2 .160" 2-112
=3 s N J IDA 2416.32 3? character assembly containing eight DL 2416
displays
IDA 3416-16 16 character assembly containing four DL 3416 displays
IDA 3416-20 225" 20 character assembly containing five DL 3416 displays 2-116
32 character assembly containing eight DL 3416
DA 3416-32 displays
16 character, 5x7 dot matrix assembly containing 16
IDA 713516 DL 713X displays. High efficiency red.
3 16 character, 5x7 dot matrix assembly containing 16
IDAT137-16 .| DL713X disptays. Green.
.68 - 2-120
20 character, 5x7 dot matrix assembly containing 20
1DA7135-20 DL-713X displays. High efficiency red.
20 character, 5x7 dot matrix assembly containing 20
|DA 7137-20

For non-standard requirements, see Custom Products on page 1-1.
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SIEMENS

IDA 1414-16

.112" Red, 17 Segment, 16 Character

DL 1414 Intelligent Display?’ASSEMBLY

IDA 1414-16-1 Buffered Input Data Lines

IDA 1416-16-2 Non-buffered Input Data Lines

FEATURES

* 112 Mil High, Magnified Monolithic Character
* Wide Viewing Angle, + 40°
« Complete Alphanumeric Display Assembly Utilizing
the DL 1414
¢ Built-in Multiplex and LED Drive Circuitry
¢ Built-in Memory
¢ Built-in Character Generator
» Displays 64 Character ASCII Set
o Direct Access to Each Digit Independently
+ Single 5.0 Volt Power Supply
¢ TTL Compatible
» Easily Interfaced to a Microprocessor
¢ IDA 1414-16-1 Input Data Lines Are Buffered
* [IDA 1414-16-2 Input Lines Are Not Buffered

DESCRIPTION

The IDA 1414-16 Assembly is an extension of the very
easy-to-use DL 1414 Intelligent Display, This product
provides the designer with circuitry for display
maintenance. It also minimizes interaction and
interface normally required between the user’s system
and a multiplexed alphanumeric display.

The assembly consists of four DL 1414's in a single
row, together with decoder and interface buffer on a
single printed circuit board. Each DL 1414 provides its
own memory, ASCIl ROM character decoder,
multiplexing circuitry, and drivers for its four

17- segment LED's.

Intelligent Display Assemblies can be used for applica-
tions such as data terminals, controllers, instruments,
and other products which require an easy to use
alpha-numeric display.
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IDA 1414-16

Maximum Ratings
S 60V .
Voltage applied to any input ........c.cotiiieiiiiiiiieeinnieeineeenn. -0.5to Vc+0.5VDC s 8
Operating TeMPErAtUIE . . . ...\ttt ettt ettt et e e e e ettt e e ieiaeaeaenans 0to +65°C £8:
Storage TemMPerature . . ... ....ouiuie ettt ittt e s aa e eaaeens -20 to +70°C E= ';_
Relative Humidity (nON-CONAENSING) @ B5°C ... ...« .overteee et e eeaee e 85% g2
e B
-
Optoelectronic Characteristics @ 25°C
Parameter Symbol Min Typ Max Units Test Conditions
Supply Voltage Ve 475 5.25 v
Supply Current (Total) lec Vee=5.0 V (10 Segments/Digit)
Supply Current -1 400 mA
Supply Current -2 380 mA
Supply Current (Display Blank) locg ank Vec=5.0V  V|\=0
Supply Current -1 75 mA
Supply Current -2 25 mA
Input Voltage — High Vi
-1 (Dy-Ds, Ay, Ay, WR) 20 %
-1 (A Ay) 2.7 v Veo=4.5V
35 v Voe=5.5V
-2 (Dy-Dg, Ag, Ay) Vin 2.7 v Vee=4.5V
35 v Vee=5.5V
-2 (A, Ay, WR) 2.0 v
Input Voltage — Low '
All inputs 0.8 \ V=45V
Input Current — High Iy
Any input 20 kA | Vge=5.5V, W=2.7V
Input Current — Low e
Any input 400 WA | Vee=5.5V, =04V
Luminous Intensity
Average Per Digit ly 0.5 med Vce=5.0 V (8 Segments/Digit)
Peak Emission Wavelength Apk 660 nm
Viewing Angle +40 Deg
Switching Characteristics @ 5 V Tyl (in) (Tye) .
Parameter Symbol @0°C @25°C @65°C  Units
Write Pulse Tw 300 325 350 nS
Address/DE Setup Time Tas 350 400 450 nS
Data Setup Time Tos 350 400 450 nS
Write Setup Two 50 75 100 ns
Data Hold Time Tou 50 75 100 nS
Address/DE Hold Time Tan 50 75 100 nS

Timing Characteristics |
\< I
= Tas ——ml—

_ 4volts
Timing Measurement
Voltage Levels —2volts
Tw Tw il Dvelts
l LX

— oty —e|T—

IDA 14t4-16
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System Overview

The Intelligent Display Assembly offers the designer
16 alphanumeric characters and operates from just a
5V supply. Based on the DL 1414 four character
Intelligent Display, the IDA 1414-16 adds all the
support logic required for direct connection to most
microprocessor buses. The system interface takes
place through a 14 hole dual in line pattern. The user
may solder wires directly into these holes or use a
ribbon cable and connectors.

System Power Requirements

Operating from a single +5V power supply, the

IDA 1414-16 requires a maximum operating current of
400 mA with ten of the segments lit on each charac-
ter. With the display blanked, the board circuitry
draws 75 mA maximum.

Display Interface

The display interface available on the 14 pin dual in

line hole pattern consists of seven data lines (DO to

D6), four address lines (AO to A3}, write pulse, Ve,
and GND.

WR (Write, active low): To store a character in the
display memory, this line must be pulsed low for a
minimum of 325 ns. See timing diagram for timing
and relationships to other signals.

Address lines AO to A3 are set up so that the right-
most character is the lowest address. The left-most
character is the highest address. Data lines are set up
so that DO is the least significant bit and D6 is the
most significant bit.

Using the Display Interface

Through the use of memory-mapped 1/0O techniques,
the IDA can be treated almost like a memory loca-

CHARACTER SET

tion—supply the data, address and proper control
signals and the characters appear, with each character
location independently addressable. The basic signal
flow sequence to load a character would start with
the address lines going to the desired address. After
the address has stabilized, the data can change to the
desired values. After the data have stabilized, the

WR pulse is started, and must remain low for at least
325 ns. Signals must be held stable for 75 ns,
minimum, after the rising edge of the WR pulse to
ensure correct loading, while the addresses must be
stable for 400 ns preceding the same rising edge of
the WR pulse. See the timing diagram for a pictorial
explanation.

System Design Considerations

It is often necessary, because of the nature of
displays, to use ribbon cable from the CPU board. We
have provided a 14 pin dual-in-line hole pattern for
this purpose. In those circumstances for cables over
12 inches, use IDA 1414-16-1 (buffered version)
instead of IDA 1414-16-2 (non-buffered version).
Voltage transients from noisy systems may couple
through the cables into the Intelligent Display and can
cause serious damage.

Avoid handling the assembly other than by the edges
of the PCB. Static damage can still be a problem, so
take the necessary precautions. Keep in conductive
material, grounded work areas, etc.

The IDA 1414 assemblies should need minimal
cleaning. A gentle wiping with a soft damp cloth
should be its only requirement. The solvent that
cannot be used on any Intelligent Display product is
alcohol. Therefore, if a solvent is used, first check
chemical composition before application.

DO L H L H L H L H L H L H L H L H

D1 L L H H L L H H L L H H L L H H

D2| L L L L H H H H L L L L H H H H

D3] L L L L L L L L H H H H H H H H

4] 1 2 3 4 5 6 7 8 9 A B C ] E F

[T [T 9 / AR WL . /

M2 | A oy AR B ’
I [ a L C | C B ol - 28 B Y T

b A T 1| C a 'f 'j o ! 8 I ’ VAR U R W |
Sl cal oV T R e T AN VAN NMINHIY
weefad AL BTV E RG] DKL MIN D
calralcalc )y T / 1|l v v 70T \ ]
MErE e ey e EJ 1Ly {/ |’/\| N ] /. 1L \ AN h
ALL OTHER INPUT CODES DISPLAY BLANKS
IDA 1414-16
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Physical Dimensions (in inches)
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PIN FUNCTION
1 AO DIGIT SELECT
2 A1 DIGIT SELECT
3 D4 DATA INPUT
Wires may be soldered direct to 4 DO DATA INPUT (LSB)
14 hole dual in line position or 5 D3 DATA INPUT
contact can be made with 6 D2 DATA INPUT
ribbon cable and connector 7 GND
such as Berg 65493-006 or 8 A3 DIGIT SELECT
Amp 86838-1/86838-2. 9 WR WRITE
10 A2 DIGIT SELECT
11 D6 DATA INPUT (MSB)
12 D1 DATA INPUT
13 D5 DATA INPUT
14 + VCC
J
7-GND TG
'; - : v o0y
6-D2 13p7
_ s
lsl - Zae Lin Al P> 1 T T
7415244 11 11 1] ]
It 12 1 10 12 11 12 110 12 11 10
9 D3 D2 D1 10O
ko3 DL1414 DL1414 DL1414 DL1414
) "égmfd — 1 1 1 1
13- 05 1 aple ! 1 I ]
3-bs > N3 P
420
2— Al
1- A8
14 4 vCC>
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- 7
2 4 s
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3
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16 9 1
9-WR
10-A2 >—
8-A3

IDA 1414-16
Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

IDA 1416-32

.160", Red, 16 Segment, 32 Character
DL 1416 Intelligent Display>ASSEMBLY

with Memory/Decoder/Driver

FEATURES

* 160 MIL High Magnified Monolithic Character
¢ Complete Alphanumeric Display Assembly Utilizing
the DL 1416
¢ Built-in Multiplex and LED Drive Circuitry
¢ Built-in Memory
¢ Builtin Character Generator
¢ Displays 64 Character ASCII Set
* Direct Access to Each Digit Independently
¢ All Inputs are Buffered
¢ Cursor Function
* Single 5.0 Volt Power Supply
¢ TTL Compatible
o Easily Interfaced to a Microprocessor
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DESCRIPTION

The IDA 1416-32 Assembly is an extension of the very
easy-to-use DL 1416 Intelligent Display. This product
provides the designer with circuitry for display
maintenance. It also minimizes interaction and interface
normally required between the user's system and a
multiplexed alphanumeric display.

The assembly consists of eight DL 1416’s in a single row
together with decoder and interface buffers on a single
printed circuit board. Each DL 1416 provides its own
memory, ASCIl ROM character decoder, multiplexing cir-
cuitry, and drivers for its four 16-segment LED's.

Intelligent Display Assemblies can be used for applica-
tions such as data terminals, controllers, instruments, and
other products which require an easy to use
alphanumeric display.



System Overview

The IDA 1416-32 Intelligent Display Assembly offers the
designer 32 alphanumeric characters and operates from
just a2 + 5 volt supply. Based on the previously introduced
DL 1416 four character Intelligent Display. The

IDA 1416-32 adds all the support logic required for direct
connection to a host system.

System Power Requirements

Operating from a single +5 volt power supply, the

IDA 1416-32 requires a typical operating current of
390mA with ten segments lit for each digit. The maximum
operating current with all segments lit for all digits will be
900mA maximum.

Display Interface Signals

The system interface takes place through a 16 hole dual-
in-line pattern. The user may solder wires directly into
these holes or use a ribbon cable connector. The inter-
face signals available at the 16 holes consist of seven
data lines (D@ to D6), five address (A-Ad), write and cur-
sor input.

WR  (Write, active low): To store a character in the
display memory must meet minimum write cycle
waveform.

CU (Cursor select, active low): This input must be

held high during a write cycle to load ASCII data
into memory; and held low during a write cycle
to load cursor data into memory. The cursor
(CU) should not be hardwired high (off). During
the power-up of the DL 1416's the cursor
memory will be in a random state. Therefore, it
is recommended for the host system to initialize
or write out all possible cursors during system ini-

tialization. Also, the cursor display will be overrid-

den by a blank from an undefined code in that
digit position.

Address lines Af to A4 are set up so that the right-most
character is the lowest address location. The left-most
character is the highest address. Data lines are set up so
that D@ is the least significant bit and D6 is the most
significant bit.

Using the Display Assembly

Through the use of memory-mapped 1/0 techniques, the
IDA can be treated almost like a memory location—sup-
ply the data, address, proper control signals and the
characters appear, with each character location in-
dependently addressable. The basic signal flow sequence
to load a character would start with the address lines go-
ing to the desired address. Data can change to the
desired values (including cursor). After the data has
stabilized, the write (WR) pulse is started. See specifica-
tions and timing diagram for times and pictorial
explanation.

System Design Considerations

It is often necessary, because of the nature of displays,
to use cables. Avoid excessively long cables; try to keep
them short. Because of current steps due to internal
multiplexing, wire length and size will affect load regula-
tion which may cause an incorrect display.

Avoid handling the assembly other than by the edges of
the PCB. Static damage can still be a problem, so take
the necessary precautions. Keep in conductive material,
grounded work areas, etc.

The IDA 1416-32 requires minimal cleaning. A gentle
wiping with a soft damp cloth should be its only require-
ment. The solvent that cannot be used on any Intelligent
Display product is alcohol, therefore, if a solvent is used,
first check chemical composition before application.

CHARAOTER SET

DO L H L H L H L H
D1 L L H H L L H H
D2 L L L L H H H H
D6D5 D4 D3
ARAR v o u | o 9 /
LIH{L|L - - _l:' % cy
v lw | /
LIHILIH ( 7 7,( 'r /7 - _ 7/
n ' ] 7 C b
HLILE T [ "':' 5 b
= = Il \ -
IO A I O P R 0 B
- .o r~ [} S I A Y
S i L I e I A Y S ¥ 'L:_ roLl
[ 1Ly |t NN M
S L e R R R N G S N AN AV ]
Cor oo - T (ri|in |1
SR N R A EJ R AR
v | 70T \ 7
Mefue [ 30]Y ¢ | L NN o

NOTE: All undefined data codes that are loaded or occur on power-up will cause » blank display state.

DA 1416-32
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IDA 1416-32

Maximum Ratings
Ve

Voltage appliedtoanyinput . ........ ... ... . ... . ... ...
Operating Temperature . . . ... ...

Storage Temperature .

.. —05VtoVe + 05V

. 0°to +65°C
—20°to +70°C

Optoelectronic Charactéﬂstic @ 25°C

Parameter Symbol Min Typ Max Units Test Conditions
Supply Voltage Vee 4.75 5.25 Y
Supply Current lec
Cursor 1250 mA | Vee=5V-All segments on.
Blank (Total) 100 mA | Vec=5V Inputs low.
Typical/Digit 390 mA | Vee =5V (10 segments/digit)
Input Voltage High ViH 2 v Vee =5V
Input Voltage Low ViL 0.8 \ Voo =5V
Input Current High hH 40 uA Vee=5.25 V=24V
Input Current Low I8 ~-16 mA | Vee=5.25 Vi=0.4V
Luminous Intensity ly
Average per digit 0.5 mecd | Voo =5V (8 segment digit)
Peak Emission Wavelength 660 mm
Viewing Angle +20 Deg

Switching Characteristics

Parameters Symbol 0°C(Typ) 25°C (Min) 65°C (Typ) Units
Write Pulse Tw 475 560 675 nS
Data Setup time Tbs 950 1100 1300 nS
Data hold time Ton 400 500 600 nS
Address setup time Tas 950 1100 1300 nS
Address hold time Tan 400 500 600 nS
Write delay time Two 475 540 625 nS

TIMING CHARACTERISTICS

D0--D6, TU
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Physical Dimensions (in inches)

- 8.80 -
.30 — — 25 Typ.
_T] | | 75 Ref. 2 g
P1 >0 J 0 E'§§
| y £Ex
230 € £lbooo 0000 00000000 f=— EEg
2.00 ég L.]GRE' E a
f s
Lw‘? Y C—3C 3 3 IDA 1416-32
‘5"] \154 Dia. 5 I
50—  le— Typ. :
- 4.50 > .06 lc-
- 8.50 >
PIN FUNCTION

D1 DATA INPUT

A1 CHARACTER ADDRESS
D6 DATA INPUT

A@ CHARACTER ADDRESS
D4 DATA INPUT

D2 DATA INPUT
éﬁ,gHARACTER ADDRESS
A2 CHARACTER ADDRESS
10 A4 CHARACTER ADDRESS
11 D5 DATA INPUT

12 CU CURSOR INPUT

13 D3 DATA INPUT

Wires may be soldered directly to 16 hole dual in-line position or con-
tact can be made with ribbon cable and connector such as Berg
65493-008 or Amp 86839-1/86839-2.

OWONONHWN =

14 W WRITE
15 D@ DATA INPUT
16 VCC
e
_ ul
2- A1 12>
SN 1 1
3- D 02
© |- 1T 1 T
201918 1 201918 1 201918 1
18- Vee ol 2l X 7 D6 -5
8- GND T 2T Tiomeg DL 1416 DL 1416 oL 1416
MC-140508(2) 1 4 7 1234 7 1) [t 4 56789 1)
- D5 >
15 0p BT/ DNE
1- D1 i
6- D2 Sin ¥ I
13- D3 g2 B
14 - WR T A3
12- CU 12
4- Ag V"B\W
9 8
7
6
20 U1 18 . ID-4PIN7
10- A4 13] 7442 14 ID-3PIN7
7- A3 14 3 ID-2PIN7
9- A2 1o 2 ID-1PIN7
1 1 ID-PPIN 7

IDA 1416-32
Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS IDA 2416 Series

.160’’, RED 17 SEGMENT
DL-2416 Intelligent Display® ASSEMBLY

FEATURES

160 Mil High Magnified Monolithic Character
Wide Viewing Angle + 40°

Complete Alphanumeric Display Assembly Utilizing

the DL 2416

¢ Built-in Multipiex and LED Drive Circuitry
e Built-in Memory

e Built-in Character Generator

Displays 64 Character ASCI| Set

Direct Access to Each Digit Independently
Display Blank Function

Memory Clear Function

Cursor Function

Choice of 16 or 32 Character Display Length
(Other lengths optional)

Single 5.0 Volt Power Supply

TTL Compatible

Easily Interfaced to a Microprocessor
Tri-State or Open-Collector Input Circuitry
Schmitt Trigger Inputs on Control Lines

The IDA 2416 Series Assembly is an extension of the
very easy-to-use DL 2416 Intelligent Display. This
product provides the designer with circuitry for
display maintenance. It also minimizes interaction
and interface normally required between the user’s
system and a multiplexed alphanumeric display.

The assembly consists of DL 2416's in a single row
together with decoder and interface buffers on a single
printed circuit board. Each DL 2416 provides its

own memory, ASCll ROM character decoder, multi-
plexing circuitry, and drivers for its four 17-segment
LED's.

Intelligent Display Assemblies can be used for applica-
tions such as data terminals, controllers, instruments,
and other products which require an easy to use alpha-
numeric display.

Part Number

Description

IDA 2416-16

Single Line 16 Character Alphanumeric Display Utilizing the DL 2416

IDA 2416-32

Single Line 32 Character Alphanumeric Display Utilizing the DL 2416

For custom lengths in increments of four characters, consult factory




System Overview

The Intelligent Display Assembly offers the
designer a choice of either 16 or 32 alphanumeric
characters (the IDA 2416-16 and IDA 2416-32,
respectively), and operates from just a +5V supply.
Based on the DL 2416 four-character Intelligent
Display, the IDA 2416 adds all the support logic
required for direct connection to most micro-
processor buses. The system interface takes place
through a 26-pin connector, which has available on
it the data and address lines as well as the control
signals needed. Two additional connectors are
included on the IDA 2416 —one of them is used for
the power and ground.connections, and the other
is used to implement display enable selection.

System Power Requirements

Operating from a single +5-V power supply, the
IDA 2416-16 requires a typical operating current of
450 mA with eight of the segments lit on each
character. For the 32 character display, the current
increases to 850 mA, typical. For the worst-case
condition with all segments lit, the 16 character
display draws 660 mA and the 32 character display
requires 1250 mA. With the display blanked, the
board circuitry draws about 70 mA.

Display Interface

The display interface available on the 26-pin con-
nector consists of seven data lines (DO to D6), five
address lines (AD to A4), four display-enable lines
(DE1 to DE4), several unused pins, and various con-
trol signals. All address, data, and control lines have
either pull-up or pull-down 1K ohm resistors.

BL (Blanking, active low): When this line is pulled
low, it causes the entire DA display to go blank
without affecting the contents of the display mem-
ory on the DL 2416s. BL is active regardless of
address or display enable lines. A flashing display can
be realized by pulsing this line.

WR (Write, active low): To store a character in the
display memory, this line must be pulsed low for a
minimum of 350 ns. See timing diagram for timing &
relationships to other signals. The WR input drives a
schmitt-trigger.

CUE (Cursor Enable, active high): When high, this
line permits the cursor to be displayed, and when
brought low, it disables the cursor function without
affecting the stored value. CUE is active regardless of
address or display enable lines. A flashing cursor can
be created by pulsing the CUE line low.

CU (Cursor Select, active low): The cursor function

(character with all segments lit) is loaded by selecting
the digit address and holding CU true. A *“1"" on D@

writes the cursor. A “‘@"” on D@ removes the cursor.
The change occurs during the next write pulse per
the timing diagram. :

CLR (Clear, active low): When held low for one dis-
play multiplex cycle (see DL 2416 data sheet for
more information) of 15 ms, this line will cause all
stored characters in the display, except for the cursor,
to be cleared. CLR is active regardless of address or
display enable lines. The CLR input drives a schmitt-
trigger.

DET to DE4 (Display Enable, active low): There are
four jumper selectable lines, any one of which can be
selected to provide one of four board addresses that
can be used when multiple IDAs are buiit into a sys-
tem. When low, this line enables the selected display
to permit data loading. The display enable input
drives a schmitt-trigger.

Address lines A@ to A4 are set up so that the right-
most character is the lowest address. The left-most
character is the highest address. Data lines are set up
so that DO is the least significant bit and D6 is the
most significant bit.

Using the Display Interface

Through the use of memory-mapped 1/0 techniques,
the IDA can be treated almost like a memory loca-
tion — supply the data, address and proper control
signals and the characters appear, with each character
location independently addressable. The basic signal
flow sequence to load a character would start with
the address lines going to the desired address while
the CLR and BL lines are high to permit the data to
be loaded in and displayed. After the address has
stabilized, the data can change to the desired values
(including the cursor). After the data has stabilized,
the WR pulse is started, and must remain low for at
least 350 ns. Signals must be held stable for 75 ns,
minimum, after the rising edge of the WR pulse to
ensure correct loading, while the addresses must be
stable for 650 ns preceding the same rising edge of
the WR pulse. See the timing diagram for a pictorial
explanation. '

Enable Selection

For board enable (the DET through DE4 lines) the
user can choose any one of the four enable signals he
has provided on the cable. This signal will be used to
provide a master enable to each IDA. Ali that need be
done is to insert the shorting plug in the appropriate
position on the pins provided. This allows the user to
make the system display the same information on
two or more different IDAs or display different
information on each of up to four groups of IDA’s.
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IDA 2416 Series

Maximum Ratings
VeC v oo e e e
Voltage applied to any input
Operating Temperature
Storage Temperature

Relative Humidity (non condensing) @ 65°C

6.0V
-0.5 to V¢ +0.5 VDC
@ to +65°C

Optoelectronic Characteristics @ 256°C

Parameter Symbol Min Typ Max Units Test Conditions
Supply Current/Digit lec 25 mA Ve = 5.0 V (8 Segments/Digit)
Total (IDA-2416-16) lce 650 mA Vee = 5.0 V (All Segments/Digit)
Total (IDA-2416-32) lce 1250 mA Ve = 5.0 V (All Segments/Digit)
Supply Voitage Vee 4.75 5.00 5.26 \
Input Voltage — High Vin 3.3 \ Vec=560V .26V
(All inputs)
Input Voltage — Low ViL 0.8 \ Vee=5
{All inputs)
input Current — High hH 40 RA Vec=565V,V| =24V
(All inputs)
Input Current — Low he 22 mA Vee=55V,V| =04V
(All inputs)
Luminous Intensity
Average Per Digit Iy 05 med Ve = 5.0 V (8 Segments/Digit)
Peak Wavelength Apeak 660 nm
Viewing Angle +45 Deg Vertical & Horizontal From
Normal To Display Plane
Switching Characteristics @ 5 V
Parameter @ 25°C Symbol Min Units
Write Pulse Tw 350 nS
Address/DE Setup Time Tas 550 nS
Data Setup Time Tps 550 nS
Write Setup Twp 200 ns
Data Hold Time ToH 75 nS
Address/DE Hold Time Tan 75 ns
Clear Time TeLr 15 m$
TIMING CHARACTERISTICS
WRITE CYCLE WAVEFORMS
DEI, DE2 ,}’
DE3, DE4 j}\ |
| It |
TR ¢ D
!‘ Tas Tan ——I
WR 1 \{ r
|
L—TWD»L— Tw
wor X XC
L———Tos ——————»}«—— ToH ——l

TIMING MEASUREMENT
VOLTAGE LEVELS

_ XX

4 VOLTS
2 VoLTS
0 VOLTS
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Physical Dimensions 4.80 (IDA 2416-16)
8.80 (IDA 2416-32) A05 - e
— .250 1252
| TYP | :
&4 [:3
g . . : y . : 2
1
]
| o080 20000000 {
' !
} I
d e g =
- & % §
.48 |- l<_ EES
.150 l E=g=
.500—~ ST &
le———— 450 ——» _J * EEE-
[e—————————— 8.500 (IDA-2416-32) .852 la— e a
—
TOLERANCE: +.02
v 1 i J— .y I — i .010
RECOMMENDED MATING CONNECTOR
Connector Function Type Suggested Mfg.
N\ J2 Control/Data 26-Pin Ribbon BERG P/N 65484-011
PIN P/N 87026-2
A3 Power AMP HOUSING P/N 1-87025-3
PIN FUNCTION PIN FUNCTION
J2-1 A2 ADDRESS LINE J2-14 NO CONNECTION
J2-2 DE4 DISPLAY ENABLE J2-156 D6 DATA LINE
J2-3 A3 ADDRESS LINE J2-16 NO CONNECTION
J2-4 DE3 DISPLAY ENABLE J2-17 D4 DATA LINE
J2-5 A4 ADDRESS LINE J2-18 CUE CURSOR ENABLE
J2-6 DE1DISPLAY ENABLE J2-19 D5 DATA LINE
J2-7 NO CONNECTION J2-20 CU CURSOR SELECT
J2-8 DE2 DISPLAY ENABLE J2-21 A@ ADDRESS LINE
J2-9 D@ DATA LINE J2-22 CLR CLEAR
J2-10 NO CONNECTION J2-23 A1 ADDRESS LINE
J2-11 D1 DATA LINE J2-24 WR WRITE
J2-12 NO CONNECTION J2:25 D3 DATA LINE
J2-13 D2 DATA LINE J2-26 BL BLANKING
J3-1 GND J33 vce
J32 vece J3-4 GND
06-12-15 Hupt D6
Ds»jz—:s 4 [T P DS
oe-3217 N ] N D4
03-12-25 SN ofive D3
b2-1213 e ] Tops D2
o1-52-11 ‘ D sPss D1
00-52- 9 P I N2 o4
GND-J3- 1 e T { 1 GND
OND-13- 8 >—_I L 1 15 113712 1110 1 ! 12 u 1
c1 c2 c3 c4 .
+ %g%c: 1T T I 1D"7 . ‘ 107 .
] 1 I vee
1PN 15 1 ) AQ
@ N A
5ot Moot WR
— NI uISois | St o
. NN <
Y. 0] TN %:z ::'—EE
sz 6 y—on 4y — ot uliolt DE
D b
St
jE:
¢
G
)2 - ] 1 11
Mis s ] " o
A4-J2- 5 13 S
m 7
Note: A
RESISTOR PART OF PACK RI (1K) Us p— rsewsz
[ eSISTOR PART OF PACK B2 (1K) pE— roeom:
[@  RESISTOR PART OF PACK R3 (1K} 1442 01— 103PIN2
5 UNUSED PINS OF J2 ARE: = 1w2rin2
7.10.12, 14 AND 16 2 DIRNZ
1 1D0PIN2

IDA 2416
Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/ TWX 910-338-0022
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SIEMENS

IDA 3416 Series

.225’’ Red 17 Segment

DL 3416 Intelligent Display>’ASSEMBLY

FEATURES

225 Mil High Magnified Monolithic Character
Wide Viewing Angle * 40°

Complete Alphanumeric Display Assembly Utilizing

the DL 3416

¢ Built-in Multiplex and LED Drive Circuitry
® Built-in Memory

o Built-in Character Generator

Displays 64 Character ASCII Set

Direct Access to Each Digit Independently
Display Blank Function

Memory Clear Function

Cursor Function

Choice of 16, 20 or 32 Character Display Length
(Other lengths optional)

Single 5.0 Volt Power Supply

TTL Compatible

Easily Interfaced to a Microprocessor

Schmitt Trigger Inputs on Data and Write Lines

The IDA 3416 Series Assembly is an extension of the
very easy-to-use DL 3416 Intelligent Display . This
product provides the designer with circuitry for
display maintenance. It also minimizes interaction
and interface normally required between the user’s
system and a multiplexed alphanumeric display.

The assembly consists of DL 3416s in a single row
together with decoder and interface buffers on a single
printed circuit board. Each DL 3416 provides its
own memory, ASCII ROM character decoder, multi-
plexing circuitry, and drivers for its four 17-segment
LED’s.

Intelligent Display Assemblies can be used for applica-
tions such as data terminals, controllers, instruments,
and other products which require an easy to use alpha-
numeric display.

Specifications are subject to change without notice.

Part Number

Description

IDA 3416-16 Single Line 16 Character Alphanumeric Display Utilizing the DL 3416 ‘
IDA 3416-20 Single Line 20 Character Alphanumeric Display Utilizing the DL 3416
IDA 3416-32 Single Line 32 Character Alphanumeric Display Utilizing the DL 3416

For Custom Lengths, in Increments of 4 Characters, Consult the Factory.



IDA 3416 Series

Maximum Ratings

VG v et et e e e 6.0V
Voltage applied toany input . . . .. ..ottt e -0.5 to V¢ +0.5 VDC
Operating TemMPerature . . . ... ... ..t v v ittt e e et e e 0 to +65°C
Storage TeMPErature . . . .. ..ot vt e et et e e e e e e e -20 to +70°C

Optoelectronic Characteristics @ 25°C

Parameter Symbol Min Typ Max Units Test Conditions

Supply Current/Digit lec 25 mA Ve = 6.0 V (8 Segments/Digit)
Supply Current/Digit lcc 6 mA Vee = 5.0 V (Display Blank)

VIN = 0V, WR= 5V
Total (IDA-3416-16) lec 850 mA Ve = 5.0 V (All Segments/Digit)

(See Note 2)
Ve = 5.0 V (All Segments/Digit)
(See Note 2)
Total (IDA-3416-32) lee 1680 mA Vee = 5.0 V (Al ?sagm:‘nts/g)igit)
ee Note

Total (IDA-3416-20) icc 1050

Supply Voltage Vee 4.75 5.00 5.25 v
Input Voltage — High Vin 3.5 v Vee =50Vt .25V
(All inputs)
input Voltage — Low ViL 0.8 Vv Vec =56
(All inputs}
Input Current — High hH 40 KA Vec=565V,V =24V
{All inputs)
Input Current — Low he 6.4 mA Vee=55V,V; =04V
(All inputs)
Luminous Intensity
Average Per Digit v 08 med Vce = 5.0 V {8 Segments/Digit)
Peak Wavelength Apeak 660 nm
Viewing Angie +40 Deg Vertical & Horizontal From

Normal To Display Plane

Switching Characteristics @ 5 V

Parameter @ 25°C Symbol Min Units
Write Pulse Tw 350 nS
Address/DE Setup Time Tas 550 nS
Data Setup Time Tps 550 nS
Write Setup Twp 200 nS
Data Hold Time ToH 75 nS
Address/DE Hold Time TaH 75 nS
Clear Time TcLRr 15 m$

TIMING CHARACTERISTICS
WRITE CYCLE WAVEFORMS

BET-5E4, 882~}

< Tas

l+Two—>L— Tw
DP-D6 )K

|

I Tos =t Ton —

TIMING MEASUREMENT - ; zggz
VOLTAGE LEVELS
0 VOLTS
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System Overview

The Intelligent Display Assembly offers the designer
a choice of either 16, 20 or 32 alphanumeric
characters and operates from just a +5V supply.
Based on the DL 3416 four-character Intelligent
Display, the IDA 3416 adds all the support logic
required for direct connection to most micro-
processor buses. The system interface takes place
through a 20 or 26-pin connector, which has
available on it the data and address lines as well as
the control signals needed. One additional connec-
tor is used for the power and ground connections.

System Power Requirements

Operating from a single +5-V power supply, the
IDA 3416 Series Assembly requires a typical operating
current of 30 mA per digit with eight of the segments
lit on each character. For the worst case condition
with all segments lit, the current is 52 mA per digit
and with the display blank the current is 6 mA

per digit.

Display Interface

The display interface available on the 20 or 26-pin
connector consists of seven data lines (D@ to D6), five
address lines (A@ to A4), and various control signals.
All address, data, and control lines have either pull-up
or pull-down 1K ohm resistors. BL (Blanking, active
low): When this line is pulled low, it causes the entire
IDA display to go blank without affecting the con-
tents of the display memory on the DL 3416s. BL is
active regardless of address or display enable lines.
A flashing display can be realized by pulsing this line.
WR (Write, active low): To store a character in the
display memory, this line must be pulsed low for a
minimum write time. See timing diagram for timing
& relationships to other signals.

CUE (Cursor Enable, active high): When high, this
line permits the cursor to be displayed (see Note 2},
and when brought low, it disables the cursor function
without affecting the stored value. CUE is active
regardless of address or display enable lines. A flash-
ing cursor can be created by pulsing the CUE line low,

CU (Cursor Select, active low): The cursor function
{character with all segments lit) is loaded by selecting
the digit address and holding CU true. A 1" on D@
inserts the cursor. A @ on D@removes the cursor.
The change occurs during a write pulse per the
timing diagram.

CLR (Clear, active low): When held low for one dis-
play multiplex cycle {see DL 3416 data sheet for
more information) of 15 ms, this line will cause all
stored characters in the display, except for the cursor,
to be cleared. CLR is active regardless of address or
display enable lines.

CEZ (Chip Enable, Active Low): To store a character
in the display memory, this line must be held low
at least 550 nanoseconds preceding the leading

edge of the WR pulse.

Address lines AQ to A4 are set up so that the right-
most character is the lowest address. The left-most
character is the highest address. Data lines are set up
so that D@ is the least significant bit and D6 is the
most significant bit.

Using the Display Interface

Through the use of memory-mapped |/O techniques,
the IDA can be treated almost like a memory loca-
tion — supply the data, address and proper control
signals and the characters appear, with each character
location independently addressable. The basic signal
flow sequence to load a character would start with
the address lines going to the desired address while
the CLR and BL lines are high to permit the data to
be loaded in and displayed. After the address has
stabilized, the data can change to the desired values
(including the cursor). After the data have stabilized,
the WR puise is started, and must remain low for at
least 350 ns. Signals must be held stable for 75 ns,
minimum, after the rising edge of the WR pulse to
ensure correct loading, while the addresses must be
stable for 550 ns preceding the same rising edge of
the WR pulse. See the timing diagram for a pictorial
explanation.

Notes: 1) CMOS Handling precaution — App Note 18
2) Cursor should not be on longer than 60 sec.

3) Cleaning solvents — use NO alcohol

IDA 3416
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IDA3416 Physical Dimensions

575
1461
125 : ) A ° 120 222
p —> (3.05) —
3187y [ (13:34)
- ¢ ] 68
A %—\J 1K REF
1375 1625 (17.27)
(3483) 00 OOOZ (4128)
22
# L—J. —3 ~ REF
—] (559) o6
A8 gl | T c > 36, ’1¢ (152)
(12220 “ (9.14)
PRODUCT A 8 ¢ PIN FUNCTION PIN FUNCTION
IDA 3416-16 3.00 6.00 6.95 J2-1 D6 DATA LINE J2-11 DI DATA LINE
(76.20) | (152.40) | (176.58) J2-2  BL BLANKING J2-12  CE2CHIP ENABLE
IDA 3416-20 3.65 7.30 8.25 J2-3 D5 DATA LINE 4213 D@ DATA LINE
(92.71) | (185.42) | (209.55) J2-4  UNUSED J2-14 CU CURSOR SELECT
J2-5 D4 DATA LINE J2-15 WR WRITE
J2-6 A1 ADDRESS LINE J2-16 CUE CUSOR ENABLE
J2-7 D3 DATA LINE J2-17 A3 ADDRESS LINE
J2-8 A@ ADDRESS LINE J2-18  UNUSED
J2-9 D2 DATA LINE J2-19 A4 ADDRESS LINE
J2-10 CLR CLEAR J2-20 A2 ADDRESS LINE
J3-1 GND J3-3 veco
B2 vee J34  GND
8 A
» | | 11.00 -
(1'32_E1Fg) |‘ L! (279.40) > 322
L (13.34)
> Tt 75
- .
—— i—REF
A T i (19.05)
2.00 230
(50.80) —£ (58.42)
4 2 R W R w— i o— 22 REF
= (5.59) o6
} _15,| }__.50 12 Dia .36 : (152)
15(381) (1270) 450 Tye (9.14)
(381) (114.3) 1050 (3.08)
(266.70) >
PIN FUNCTION PIN FUNCTION
J2-1 A2 ADDRESS LINE J2-14 NO CONNECTION
J2-2 DE4 DISPLAY ENABLE J2-15 D6 DATA LINE
J2-3 A3 ADDRESS LINE J2-16 NO CONNECTION
J2-4 DE3 DISPLAY EMABLE J2-17 D4 DATA LINE
J2-5 A4 ADDRESS LINE J2-18 CUE CURSCR ENABLE
J2:6 DE1 DISPLAY ENABLE J2-19 D5 DATA LINE
J2-7 NO CONNECTION J2-20 CU CURSOR SELECT
J2-8 DE2 DISPLAY ENABLE J2-21 AP ADDRESS LINE
J2°9 D@ DATA LINE J2:22 CLRCLEAR
J2-10 NO CONNECTION J2-23 A1 ADDRESS LINE
J2-11 D1 DATA LINE J2-24 WR WRITE
J2-12 NO CONNECTION J2-25 D_:i DATA LINE
J2-13 D2 DATA LINE J2-26 BL BLANKING
J3-1 GND J3-3 vce
J3-2 vcc J3-4 GND

RECOMMENDED MATING CONNECTOR

Connector Function Type Suggested Mfg.
A J2 Control/Data 20 Pin Ribbon BERG P/N 65496-007
/A J2 Control Data 26 Pin Ribbon BERG P/N 65484-011
A\ J3 Power AMP PIN P/N 87026-2

HOUSING P/N 1-87025-3

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

HigH EFFicieENcy REp IDA 7135 Series

creen IDA 7137 Series

.68"” HIGH, 5 x 7 DOT MATRIX
Intelligent Display® ASSEMBLY

FEATURES

* A Complete Alphanumeric Display Assembly Utilizing
the DLX713X Series 5 x 7 Dot Matrix Display
* Built-in Multiplex and LED Drive Circuitry
¢ Built-in Memory
¢ Built-in Character Generator

» Displays 96 Character ASCII Set, Including Both Upper
and Lower Case Characters

* Direct Access to Each Digit Independently

» Three Brightness Levels

¢ Display Blank Function

* Lamp Test Function

¢ Wide Viewing Angle, +50°

* Readable in High Ambient Lighting

* Available in High Efficiency Red and Green

¢ Choice of 16 or 20 Character Display Lengths

* Single 5.0 Voit Power Supply Requirement

¢ Easily Interfaced to a Microprocessor

DESCRIPTION

The IDA 713X Series Assembly is an extension of the
single character DLX 713X, 5 x 7 fully intelligent dot
matrix display. This display assembly provides the
designer with circuitry for display maintenance, while
minimizing the interaction and interface normally
required between the user’s system and a multiplexed
alphanumeric display.

The assembly consists of DLX 713X's in a single row,
together with the necessary address decoders and inter-
face buffers, on a single printed circuit board. Each
DLX 713X provides its own memory, ASCII ROM char-
acter generator, multiplexing circuitry, and drivers for
the 35 LED dots.

Intelligent Display Assemblies can be used for
applications such as P.0O.S. terminals, message systems,
industrial equipment, instrumentation, and any other
products requiring a large, easily readable, “‘user
friendly””, alphanumeric display.

For additional information refer to Appnote 25.
For cleaning we recommend De-ionized water, Isopropy! Alcohol,
Freon TE or Freon TF.

* TTL Compatible
¢ Fully Buffered Inputs Important: Refer to Appnote 18, “Using and Handiling Intelligent
Displays.” Since this is a CMOS device, normal precautions
should be taken to avoid static damage.
Specifications are subject to change without notice.
Part Number COLOR Description
IDA7135-16 Hi. Effi. Red Single Line, 16 Character Alphanumeric Display Utilizing the DLO 7135
IDA7137-16 Green Single Line, 16 Character Alphanumeric Display Utilizing the DLG 7137
IDA 7135-20 Hi. Effi. Red Single Line, 20 Character Alphanumeric Display Utilizing the DLO 7135
IDA7137-20 Green Single Line, 20 Character Alphanumeric Display Utilizing the DLG 7137
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MAXIMUM RATINGS SWITCHING CHARACTERISTICS @ 5V
VCC - 6.0V Parameter @ 25°C Symbol Minimum Units
Voltage applied to

anyinput. .. ....... ... .. —-0.5to Ve +0.5VDC .
Operating Temperature ,,,,,,, 0°Cto +65°C \g::: SP‘;LS: Time -ITW ggg :2
Storage Temperature . ... .. .. . —20°Cto +65°C 4 DS
Relative Humidity Hoid Time Tou 100 ns

(non condensing) @ 65°C ... ... .......... 85% Address Setup Tas % ns
OPTOELECTRONIC CHARACTERISTICS AT 25°C
Parameter Symbol Min Typ Max Units Test Conditions
Supply Current/Digit loc 170 220 mA Vec=5.0V, BLO=BL1=1
Supply Current/Digit (Blank) lcc 5 10 mA Vcc=5.0V, BLO=BL1=0
Supply Current/Digit Icc 85 mA Veec=5.0V, BLO=0, BL1=1
Supply Current/Digit Icc 42 mA Vec=50V,BLO=1,BL1=0
Supply Voitage vVee 475 5.25 vDC
Input Voltage-High (All inputs) VIH 27 vDC Vce=5.0V £.25V
Input Voltage-Low (All inputs) ViL 1.0 vDC Ve =5.0V
Input Current L 160 uA Vec=5.0v
Luminous Intensity/Dot Average ly 250 uCD Veo=5.0v
Peak Wave Length

IDA7137 565 (Green) nm

IDA 7135 640 (Hi. Effi. Red) nm

Viewing Angle +50° | Deg

!
TIMING CHARACTERISTICS
DISPLAY INTERFACE

WRITE CYCLE WAVEFORMS

N Ny
R

AG-A4 |
WR ‘L AN
b
DB-D6 X

Tos —"
4 VOLTS
ovoLTS

]
]
| T

i DH

TIMING MEASUREMENT
VOLTAGE LEVELS

SYSTEM OVERVIEW

The Intelligent Display Assembly offers the designer a choice of
either 16 (IDA 713X-16) or 20 (IDA 713X-20) alphanumeric charac-
ters. Based on the DLX 713X intelligent dot matrix display, the IDA
713X adds all the support logic required for direct connection to
most microprocessor buses. The system interface takes place
through a 26 pin connector, which has the data and address
lines as well as the control signals available on it. One additional
connector is used for the power and ground connections.

SYSTEM POWER REQUIREMENTS

Operating from a single + 5V power supply, the IDA713X-16
requires a typical operating current of 2720 mA at brightest level.
For the 20 character assembly, typical operating current is 3400
mA. For worst case conditions, the 16 character assembly draws
3520 mA, while the 20 character assembly draws 4400 mA.
With the display blanked, the board circuitry for the 16 character
assembly draws 80 mA, and the 20 character assembly draws
100 mA.

The display interface available on the 26 pin connector consists
of seven data lines (DO to D) five address lines (A0 to A4, see
Note 3), two brightness inputs (BLO to BLY), lamp test (LT), the Chip
Enable (CE), and the Write line (WR). All address and data lines
have 1K ohm pull up resistors.

BLO and BLT (Brightness, active low): When both of these are
pulled low, it causes the entire IDA display to go blank without
affecting the contents of the display memory on the DLX713X’s.
BL is active regardless of address or display enable lines. These
two lines are used to vary the intensity of the display to one of
four levels.

‘WR (Write, active low): To store a character in the display mem-
ory, this line must be pulsed low for a minimum of 200 ns.

See timing diagram for timing and relationships to other signals.

LT (Lamp test, active low): This line can be activated to light
all display dots.

*For IDA 713X-16 only.
Four address bits are used.

DIMMING AND BLANKING THE DISPLAY

Brightness . .
Level BL1 BLO
Blank 0 ]
Y Brightness 0 1
Y2 Brightness 1 0
Full Brightness 1 1
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USING THE DISPLAY INTERFACE

Through the use of memory-mapped I/O techniques, the IDA
can be treated almost like a memory location—supply the data,
address and proper control signals and the characters appear,
with each character location independently addressable. The basic
signal flow sequence to load a character would start with the
address lines going to the desired address. After the address has
stabilized, the data can change to the desired values. After the
data has stabilized, the WR pulse is started and must remain low
for at least 200 ns to ensure correct loading. See the timing dia-
gram for a pictorial explanation. Either BLO or BL1 should be held
high for displays to light up.

LAMP TEST

The lamp test (LT) when activated causes all dots on the display
tobe illuminated at half brightness. The lamp test function is inde-
pendent of write (WR) and the settings of the blanking inputs (BLO),
BL1).

This convenient test gives a visual indication that all dots are
functioning properly. Lamp test may also be used as a cursor func-
tion or pointer which does not destroy previously displayed charac-
ters.

IDA 713X XX* DIGIT ADDRESSING TRUTH TABLE

Address Bit Device Addressed

A4 | A3 (A2 A1 |A0

ojofo|o]|o 0
ojlofofo]|1 1
ojolo|1]o 2
ojJojoji1]1 3
ojo|1(o]|o 4
oJo 1|01 5
ojof1]|1]o0 6
oJo|t1|1]1 7
ojJ1({o|ojo 8
ojt1lofo|1 9
ojJ1]/o|1]o0 10
oy1to01}1 1
oJ1|1]|0o]o 12
ofj1(1|o0|1 13
ofj1({1]|1]o 14
ol 11|11 15
1 o0jofo]o 16
1 00|01 17
1 0|0 ]|1]o0 18
1 00 |1]1 19

*Entire area is for 20 characters, smaller portion is for 16 characters.
Rightmost character is digit O.

CHARACTER SET

DAL [H]L]H]LJH|[LJH[L[HJLJH]JLIH]L]H

DIl L[ L{H[H[L|L[H[H]L[L[H[H[L|LIHIH

D2 L | L[ L|LIH|IH[H[H|L][L[L][L[H|H[H[H

8] L[ L|[L[L{L]L]L[LIHIH[H[H]H|H]IHT]H
b Hexl 0 [1 [ 2[3]a5 6|7 8[9]A[B[C[D[E]F
L|L(L|®

THESE CODES DISPLAY BLANK

LIL[H 1

.
eos seo [ 3eeseel

IDA 7135
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500 300
(':,"‘g?) 127 762
.480 REF ¢
(12.19) B .530 REF
150 ™ 1 113.46)*‘ r
(381) —§ | +
230 200 e B 680 REF
30 2. 8 e B i : 17.27
(58.42) {50.80) S R K K Rl b —
Jo— — R 2 I s | | 3 8
1 —e— — —0 060 E E 2
—»| |« 550REF ' ' 325 REF| (152 5 .=_=_.§
(13.97) (8.26) E Er
(Tolerance +.01) = §'
a2 a
5
Pin  Function Pin  Function Product A B c b
J2-1 A2 Address Line | J2-14 No Connection IDA 7135-16 | 3.80 Typ. 11.90 12.20 .120 Typ 10 places
J2-2  No Connection J2-15 D6 Data Line IDA 7137-16 (96.52) | (302.26) | (309.88) (3.05)
J2-3 A3 Address Line | J2-16 No Connection
J2-4 No Connection J2-17 D4 Data Line
J2-5 A4 Address Line | J2-18 BL1 Brightness :gﬁ ;12?58 3('955 1T7y)p (317%73%) (31851.00%) 155 T)Eg ;f)places
J2-6  No Connection J2-19 D5 Data Line ’ : : :
J2-7  No Connection J2-20 No Connection
J2-8  No Connection J2-21 AO Address Line
J2-9 DO Data Line J2-22 BLO Brightness RECOMMENDED MATING CONNECTOR
J2-10 No Connection J2-23 At Address Line
J211 D1Dataline | J2-24 WR Write Connector| Function Type Suggest Mfg.
J2-12 No Connection J2-25 D3 Data Line A J2 | Control/Data | 26-Pin Ribbon BERG P/N 65948-011
J2-13 D2 Data Line J2-26 LT Lamp Test A J3 Power AMP PIN P/N 87026-2
J3-1  GND Ground J3-3 Vg HOUSING P/N 1-87025-3
J3-2 Ve J3-4  GND Ground
-
ves o33 — A
GND —J3 -1 >—l
eNg —:I':! -4 news
DO —-J2-9
Dt —J2 -1
D3 -J2-13
D3 -J2-25
E4 D4 - J2 - 17
D5 —J2 - 19
D6 -~ J2 ~ 15
T-J2-26
Bl -J2-18
BLO —J2 - 22 - 15> _— | -
WR_Jz—24 ——&M8 e~ W N .
N e o FomeRn epbpEEe
it ¥ "
A0 —y2 — 21 ida l
At -J2-23 Taadad
A2—Jg2 -1 e
AI-J2-13 T Ll
Ad—-J2-5 g 0
NOTE: [ Part of Resistor Pack RP1 (IK SIP)
[2 Part of Resistor Pack RP2 (IK SiP)
@ Address bits A0-A4 are decoded by ICs, U3-US5 to enable [DO-1D19.
[ All like lines on all displays are tied together; e.g.,'LT.WR, BL1, BLO, etc.

IDA 7135
Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/ TWX 910-338-0022
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Bar Graphs

Light Luminous Intensity
Package Package Outline Part Emitting Per Segment
Type Number Area Description Polarity Color Typ @ (mA) | Page
10 Element RBG-4820 Separately | Red 500.cd 20
Encap- 10 element address- Hi. Eff 2500ucd 20
OBG-4830 = ne
lated bar graph able
.?:illed m] D ooooood v .06x.15" stan%ar% anode 3e:|1 3-13
Reflector) BG-4840 package and eliow 2000u.cd 20
DIP GBG-4850 cathode Green | 2000ucd 20
10 Element RBG-1000 Separately | Red 500pcd 20
Encap- OBG-1000 10 element address-  f Hj Eff. | 2500ucd 20
sulated 1000000000 04x.15" | bargraph able Red a1t
(Filled small package | 2node ) 20
Reflector) YBG-1000 and Yellow 2000p.cd
DIP GBG-1000 cathode Green 2000ucd 20
112 Element 5x60mil | 101 red 8x13
clear epoxy 8per elements multiplexed
backfilled groupin | spaced Tmm common Red bars)
cover - - 13groups | C.toC. cathode with 240pcd
Single-in @ 00000000 @ RBG-112 | 13x 13mil| 11 Yellowscale | (69 yellow | (forbothred | 10mA | 3-9
line 11 yellow | marks spaced z‘;fs'e & yellow)
100 mil pin - LEDs, every 10 11C.C. (chips)
centers common | red LEDs. (yellow)
cathode 38pins
101 Element . 10x10
red epoxy 5x60 mil multiplexed
backfilled 10per 101 red groupis
cover (clear group eloments selected by
onspecial r ~ Ignl';l(l)ps spaced fmm | thecathode
O'tder) ) 000000000 % g RBG-8820 | withone | C-toC. ﬁ_“g?s‘l qual | Red 240 pcd | 10mA | 3-15
Single-in separate bar by the
line element d
100 mil anode,
in centers addressed
pin center by 22 pins.
Light Bars -
f Luminous
Light .
Package Part Emitting Intensity
Type Package Outline Number Area(s) Description Color Typ @mA | Page
Small Small rectangular two die Hi. Eff. per
rectangular OLB-2300 light bar. Red 10 med | each os
2:33:" — YLB-2400 |.15 x .35" | For back lighting legends Yellow | 6 med gbe -
sulated GLB-2500 or indicators. Green | 10 med
Large Large rectangular four die Hi. Eff. per
rectangular OLB-2350 light bar. (1 x 4) Red |20 med | each | .
Ert:gng [: YLB-2450 | 15 x .75” | For back lighting legends Yellow | 12 mcd gg?
sulated GLB-2550 or indicators. Green | 20 mcd
Square OLB-2655 Square four die light bar. Iaie.dEffA 20 med | 20
Rugged - For back lighting legends
encap- YLB-2755 35 x 35" | or indicators. Yellow |12 med | 20 3-7
sulated GLB-2855 Green |20 med | 20
Square Square four die light bar Hi. Eff. per
2 section OLB-2600 with a mechanical barrier Red 10 med | each
Rugged YLB-2700 | a5 x 157 | creating two isolated rect- Yellow | 6 med | die 3-5
et GLB-2800 :?ggf‘;z"ihtz‘;m""“g Green |10 med | 20
Large Large rectangular eight die | Hi. Eff.
rectangular OLB-2685 light bar. Red 40 med | 20
E#ff:d YLB-2785 | 35 x .75” | For back lighting legends Yellow |24 med | 20 3-8
sulated GLB-2885 or indicators. Green {40 mcd | 20
Large Large rectangular eight die Hi. Eff.
ar i ; P
0OLB-2620 light bar with mechanical Red 10 med
rectangular barrier creating four per
4 section YLB-2720 | 35 x .15" | ; . Yellow 6 med | each 3-6
Rugged GLB-2820 isolated rectangular light Green 110 med | die
encap- emitting areas. (2 x 4) 20
sulated For back lighting legends
or indicators.
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SIEMENS HiGH EFFicieNcy Rep OLB 2300
veow YLB 2400
cree GLB 2500

LIGHT BARS

Package Dimensions in Inches (mm)

]
s
A0
[520037 l__ 10.6) -’ .E 5
. [ a5 PN PIN FUNCTION
WX a8 SE
-]
1 Cathode — a ad
2 Anode —a =]
3 Cathode — b
4 Anode — b
EERR A

Maximum Ratings
OLB 2300 & GLB 2500  YLB 2400

FEATURES Average Power Dissipation per LED chip 135mwW 85mwW
Peak Forward Current per LED chip S0mA B0mMA
* Small Rectangular Package Ta=50°C (max pulse width =2ms)
. R . Average Forward Current per LED 25mA 20mA
¢ Uniform Light Emitting Area Pulsed conditions {Ta = 50°C)
o Excellent ON/OFF Contrast DC Forward Current Per LED 30mA 25mA
(Ta =50°C)
¢ Choice of Three Colors Reverse Voltage per LED chip 6V
. . Operating Temperature —40°Cto +85°C
¢ Categorized for Light Output Storage Temperature —40°C to +85°C
* Yellow and Green Categorized for Lead Soldering Temperature, 260°C for 3 sec.
. 1116 inch below seating plane
Dominant ande"gth Junction Temperature 100°C
¢ Panel or Legend Mountable
¢ Can be Mounted on P.C. Boards
or SIP/DFP Sockets
o X-Y Stackable Electrical/Optical Characteristics (@ 25°C)
¢ Suitable for Multiplexing p " T " Uni c 1§st
. arameters in.  Typ. ax. nits onditions
s IC Compatlble Luminous Intensity
OLB2300 45 10 med 20mA DC
APPLICATIONS YLB2400 4 6 med 20mA DC
These devices are ideally suited for: GLB2500 37 10 med 20mA DC
¢ Message Annunciators P reength 635 -
* Positions/Status Indicators YLB2400 583 nm
¢ Telecommunications Indicators GLB2500 565 nm
o Bar Graphs Dominant Wavelength
OLB2300 626 nm
YLB2400 585 nm
DESCRIPTION GLB2500 572 nm
The OLB 2300/Y1.B 2400/GLB 2500 series light Forward Voltage
bars are rectangular displays designed for OLB2300 1.9 2.6 \ Ip = 20mA
applications requiring a large light emitting area. YLE§4OO 2 26 v :F =20mA
They are configured in a single in-iine package . GL 5\?‘)“ 21 28 v k- =20mA
and contain a single light emitting area. The v 6 15 v 1= 100pA
OLB 2300 and YLB 2400 devices utilize two YLB2400 6 15 v In = 100yiA
LED chips which are made from GaAsP on a GLB2500 6 15 \ lp=100pA
transparent GaP substrate. The GLB 2500
device utilizes two chips made from GaP on
a transparent GaP substrate. Specifications are subject to change without notice.

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

HigH ErFiciENcY Rep OLB 2350
veLLow YLB 2450
creeN GLB 2550

LIGHT BARS

Package Dimensions in Inches (mm)

PIN | FUNCTION
800 150
l (20.320) [ 381 1 Cathode — a
v Y 2 Anode —a
o -
5.08) ] e 3 Cathode —b
_T { w ] 4 Anode—b
750 1.508) 5 Cathode — ¢
g T
6 Anode — ¢
7 Cathode —d
Indicates Part dentifcation 8 [ Anode—d
Pin1 location
/. . e

FEATURES

Small Rectangular Package
Uniform Light Emitting Area
Excellent ON/OFF Contrast
Choice of Three Colors
Categorized for Light Output
Yellow and Green Categorized for

.

Maximum Ratings
OLB 2350 & GLB 2550 YLB 2450
Average Power Dissipation per LED chip 135mwW 85mwW

Peak Forward Current per LED chip 90mA 60mA
Ta=50°C (max pulse width = 2ms)

Average Forward Current per LED 25mA 20mA
Pulsed conditions (Ta = 50°C)

DC Forward Current Per LED 30mA 25mA
(Ta=50°C)

Reverse Voltage per LED chip ev

Operating Temperature
Storage Temperature

—40°Cto +85°C
—40°Cto +85°C

N Lead Soldering Temperature, 260°C for 3 sec.
Dominant Wavelength 1/16 inch below seating plane
° Junction Temperature 100°C

Panel or Legend Mountable

Can be Mounted on P.C. Boards
or SIP/IDFP Sockets

X-Y Stackable
Suitable for Multiplexing

Electrical/Optical Characteristics (@ 25°C)

Test
¢ IC Compatible Parameters Min. Typ. Max. Units Conditions
Luminous Intensity )
APPLICATIONS OLB2350 9 20 med 20mA DC
. . . YLB2450 8 12 mcd 20mA DC
These devices are |c.|eally suited for: GLB2550 75 20 mod 20mA DG
* Message Annunciators Peak Wavelength
+ Positions/Status Indicators 0L.B2350 635 nm
. : . YLB2450 583 nm
¢ Telecommunications Indicators GLB2E50 o5 nm
* Bar Graphs Dominant Wavelength
OLB2350 626 nm
DESCRIPTION YLB2450 585 nm
The OLB 2350/YLB 2450/GLB 2550 i GLBis\?O‘ 572 nm
" : ; orward Voltage
Iflght ba!(s are reotangglar dllsplaysli dﬁ[ggn%q OL B350 1o 26 v Ir = 20mA
or applications requiring a large light emitting YLB2450 2 26 v It = 20mA
area. They are configured in a single in-line GLB2550 2.1 26 v I = 20mA
package and contain a single light emitting Reverse Voltage
area. The OLB 2350 and YLB 2450 devices Stggi?g 6 12 \\; :a= 1885?
. N N 4 6 1 =1
utiize four LED chips which are made from Pty e 10 v I:=100|.|A

GaAsP on a transparent GaP substrate. The
GLB 2550 device utilizes four chips made
from GaP on a transparent GaP substrate.

Specifications are subject to change without notice.

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS HiGH ErFicieENcy Rep OLB 2600
veLow YLB 2700

creeN GLB 2800

LIGHT BARS

Package Dimensions in Inches (mm)

Part identification
location

Indicates
Pin1

230
(762)
e

PIN FUNCTION

- Cathode a
Anode a
Anode b
Cathode b
Cathode ¢
Anade ¢
Anode d
Cathode d

LED Bar Graphs
Light Bars

o
wumwswn— |2
z

FEATURES

* Square Package

Maximum Ratings

OLB 2600 & GLB 2800 YLB 2700
1

Average Power Dissipation per LED chip SmW 85mW

¢ Mechanical barrier creating two isolated $eak5(F)OOgV(ard Curr]em pz;hLEg Chi)p 90mA 60mA
" ant a= max pulse width = 2ms)
rectangular |Ighi emitting areas Average Forward Current per LED 25mA 20mA

¢ Uniform Light Emitting Area Pl.élsed conditions (Ta = 50°C)

DC Forward Current Per LED 30mA 25mA
e Excellent ON/OFF Contrast (Ta=50°C)
e Choice of Three Colors Reverse Voltage per LED chip v

.

Categorized for Light Output

Operating Temperature
Storage Temperature

—40°Cto +85°C
—40°Cto +85°C

. Le Ideri ° 3
* Yellow and Green Categorized for 1,‘;2‘1,?;";’,‘23,22:5%3;?;:’6 260°Cfor § sec
Dominant Wavelength Junction Temperature 100°C

.

Panel or Legend Mountable
¢ Can be Mounted on P.C. Boards

Electrical/Optical Characteristics (@ 25°C)

or DIP Sockets Test
« X-Y Stackable Parameters Min. Typ. Max. Units Conditions
" " . Luminous Intensity (per light emitting area)
¢ Suitable for Multiplexing OLB2600 45 10 med 20mA DC
i YLB2700 4 6 med 20mA DC
e IC Compatlble GLB2800 3.7 10 mcd 20mA DC
Peak Wavelength
APPLICATIONS 0OLB2600 635 nm
. . s Y 583 nm
These devices are ideally suited for: GLL%%%% 565 nm
e Message Annunciators Dominant Wavelength
¢ Positions/Status Indicators OLB2600 ggg nm
. z YLB2700 nm
¢ Telecommunications Indicators GLB2800 572 nm
* Bar Graphs Forward Voltage
OLB2600 2.1 26 % I =20mA
DESCRIPTION YLB2700 22 26 v ¢ = 20mA
) 2.2 ! =
The OLB 2600/YLB 2700/GLB 2800 series e - 26 le = 20mA
light bars are square displays. They are con- OLB2600 9 6 15 v 1= 100A
figured in a dual in-line package with a YLB2700 6 15 v I =100pA
mechanical barrier creating two isolated rec- GLB2800 6 15 v Iy =100uA

tangular light emitting areas. The OLB 2600
and YLB 2700 devices utilize four LED chips

which are made from GaAsP on a transparent
GaP substrate. The GLB 2800 device utilizes four
chips made from GaP on a transparent GaP substrate.

Specifications are subject to change without notice.

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS HiGH EFFicieNcy R0 OLB 2620

veLLow YLB 2720
creeN GLB 2820

LIGHT BARS

Package Dimensions in Inches (mm)
zbsgz
I'— iy —‘I
T

40
(10.15)
MAX

PIN FUNCTION

Cainoge o
Anode a

PN
|
2
3
a Calnage b
5 Camnage
6
7
8
9

Anode ¢

35 .30 TYR

| Cavoena
@89 1.62)
Y

Cathoce

n Anoge !
12 | Camhadei

= 5| e

75 5 | Aneaen

(3‘185“ (19.05) s | Caioden
4PLS Part identifcation

location

4 1615 14 13 12 11 10 9

u 41312 1010 2

o A

8 M A M

Indcates ¢z.sm__l L_ A

Pin1

FEATURES

Large Rectangular Package
Mechanical barrier creating four isolated

Maximum Ratings

OLB 2620 & GLB 2820 YLB 2720

ligh ey Average Power Dissipation per LED chip 135mwW 85mw
rectangular light emitting areas Peak Forward Current per LED chip 90mA 60mA
¢ Uniform Ligh ittin Ta =50°C (max pulse width = 2ms)

Unifon ght Emitti 9 Area Average Forward Current per LED 25mA 20mA
¢ Excellent ON/OFF Contrast Pulsed conditions (Ta = 50°C)
» Choice of Three Colors 32;231\:2? Current Per LED 30mA 25mA
» Categorized for Light Output Reverse Voltage per LED chip Y 6V

Operating Temperature
Storage Temperature

—40°Cto +85°C
—40°Cto +85°C

Yellow and Green Categorized for

Dominant Wavelength Lead Soldering Temperature, 260°C for 3 sec.
1116 inch below seating plane
¢ Panel or Legend Mountable Junction Temperature 100°C

Can be Mounted on P.C. Boards
or DIP Sockets

Electrical/Optical Characteristics (@ 25°C)
X-Y Stackable

Test
¢ Suitable for Multiplexing Parameters Min. Typ. Max. Units Conditions
¢ |C Compatible Luminous Intensity (per light emitting area)
P 0LB2620 4.5 10 med 20mA DC

YLB2720 4 6 med 20mA DC
APPUCAT'ONS . . GLB2820 37 10 med  20mADC
These devices are |c_!eally suited for: Peak Wayelength
* Message Annunciators OLB2620 ggg nm

YLB2720 nm
: $o|sitionsl$ta.tus: .Indic'a:;)irst Glopeon P o

elecommunications Indicators Dominant Wavelength

¢ Bar Graphs 0LB2620 626 nm

YLB2720 585 nm
DESCRIPTION GLB2820 572 nm
The OLB 2620/YLB 2720/GLB 2820 series Folvare votage 21 286 v l.=2omA
light bars are rectangular displays. They are YLB2720 22 26 v I = 20mA
configured in a dual in-line package with a GLB2820 22 26 Y I = 20mA
mechanical barrier creating four isolated rec- Reverse Voltage
tangular light emitting areas. The OLB 2620 %3522;5228 g }g x :Rf:ggtﬁ
and YLB 2720 devices utilize eight LED chips GLB2820 6 15 v |§;100uA

which are made from GaAsP on a transparent
GaP substrate. The GLB 2820 device utilizes
eight chips made from GaP on a transparent
GaP substrate.

Specifications are subject to change withut notice.

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 85014 (408) 257-7910/ TWX 910-338-0022
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SIEMENS

HiGH EFFICIENCY ReEp OLB 2655
veLrow YLB 2755
creen GLB 2855

Package Dimensions in Inches (mm) "
=
ge

.40 8Q. PIN {1 PIN FUNCTION E a
(10"6)A| 1 Cathod a E
d 2| Sy a3
3 Anod
T 3| Comodes =
3550, (7'3502) 2 Cathode ¢
. Anod
@89 e 7 | Anodes
_ 8 Cathode d
PART IDENTIFICATION 8 7 6 5
LOCATION +—t
Ae
1 | 4
e m e d (6.10)
s ][]
(4.06)
12 3 4

FEATURES
* Square Package

Maximum Ratings

OLB 2655 & GLB 2855 YLB 2755

o Unif i it Average Power Dissipation per LED chip 135mwW 85mwW
Uniform nght Emmmg Area Peak Forward Current per LED chip 90mA 60mA
¢ Excellent ON/OFF Contrast Ta=50°C (max pulse width = 2ms)
N Average Forward Current per LED 25mA 20mA
* Choice of Three Colors Pulsed conditions (Ta = 50°C)
° Categorized for Light Ouiput DC Forward Current Per LED 30mA 25mA
i (Ta=50°C)
¢ Yellow and Green Categorized for Reverse Voltage per LED chip [
Dominant Wavelength Operating Temperature —40°Cto +85°C
avelengt Storage Temperature —40°Cto +85°C
¢ Panel or Legend Mountable Lead Soldering Temperature, 260°C for 3 sec.
1/16 inch below seating plane
e Can be Mounted on P.C. Boards or DIP Sockets Junction Temperature 100°C
¢ X-Y Stackable
 Suitable for Multiplexing Electrical/Optical Characteristics (@ 25°C)
¢ |IC Compatible . Test
Parameters Min. Typ. Max. Units Conditions
Luminous Intensity
APPLICATIONS OLB2655 9 20 med 20mA DC
These devices are ideally suited for: YLB2755 8 12 med 20mA DC
« Message Annunciators GLB2855 7.5 20 med 20mA DC
Peak Wavelength
. PosilionslSla_tus_Indlcatc.rrs OLB2655 635 am
¢ Telecommunications Indicators YLB2755 583 nm
e Bar Graphs GLB2855 565 nm
Dominant Wavelength
OLB2655 626 nm
DESCRIPTION YLB2755 585 nm
The OLB 2655/YLB 2755/GLB 2855 series light Bt 572 nm
i i ica- orward Voltage
bars are sguarel dlsplzﬁyﬁ desgped for ap%ca OLBI65S o1 26 v Ir = 20mA
tion requiring a large lig It emitting area. They YLB2755 59 26 v e = 20mA
are configured in a dual in-line package and GLB2855 22 26 v s = 20mA
contain a single light emitting area. The OLB Reverse Voltage
2655 and YLB 2755 devices utilize four LED 34-52?22 g :g x Fﬂggm
h . . L =
chips which are made from GaAsP on a trans GLBosss e 18 v I;:100uA

parent GaP substrate. The GLB 2855 device
utilizes four chips made from GaP on a trans-
parent GaP substrate.

Specifications are subject to change without notice.

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/ TWX 910-338-0022
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"SIEMENS

HigH EFFiciENcY REpb OLB 2685

veLow YLB 2785
cree GLB 2885

FEATURES

¢ Large Rectangular Package

¢ Uniform Light Emitting Area

¢ Excellent ON/OFF Contrast

¢ Choice of Three Colors

¢ Categorized for Light Output

¢ Yellow and Green Categorized for
Dominant Wavelength

¢ Panel or Legend Mountable

¢ Can be Mounted on P.C. Boards
or DIP Sockets

¢ X-Y Stackable

¢ Suitable for Multiplexing

¢ |C Compatible

APPLICATIONS

These devices are ideally suited for:
* Message Annunciators

¢ Positions/Status Indicators

¢ Telecommunications Indicators

* Bar Graphs

DESCRIPTION

The OLB 2685/YLB 2785/GLB 2885 series

light bars are rectangular displays designed

for applications requiring a large light emitting
area. They are configured in a dual in-line pack-
age and contain a single light emitting area.
The OLB 2685 and YLB 2785 devices utilize
eight LED chips which are made from GaAsP
on a transparent GaP substrate. The GLB 2885
device utilizes eight chips made from GaP on a
transparent GaP substrate.

[DENTIFICATION
LOCATION

Package Dimensions in Inches (mm)
80 PIN | P FUNCTION
—— (20.32) _.l I Canosea
MAX. 2 Anode a
T Cameans
5| Seset
b 8| s
(10.15) 35 .30 TYR s Cainoued
MAK. (8.89) (1.62) 5, | Sarosee
W Ao
2 Caihode |
5| Cancans
75 | e
(19.05) PART 1§ Caihogen

16 15 14 13 12 11 10 9

HRREARR
eRial

Tt t
1 2 3 456 7 8

Maximum Ratings

Average Power Dissipation per LED chip
Peak Forward Current per LED chip
Ta =50°C (max pulse width =2ms)
Average Forward Current per LED
Pulsed conditions (Ta =50°C)

DC Forward Current Per LED
(Ta=50°C)

Reverse Voltage per LED chip
Operating Temperature

Storage Temperature

Lead Soldering Temperature,

1116 inch below seating plane
Junction Temperature

OLB 2685 & GLB 2885 YLB 2785

135mwW 85mwW
90mA 60mA
25mA 20mA
30mA 25mA
6V v

—40°Cto +85°C
~40°C to +85°C
260°C for 3 sec.

100°C

Electrical/Optical Characteristics (T,, = 25°C)

Parameters Min. Typ.
Luminous Intensity

0OLB2685 18 40

YLB2785 16 24

GLB2885 15 40
Peak Wavelength

OLB2685 635

YLB2785 583

GLB2885 565
Dominant Wavelength

0OLB2685 626

YLB2785 585

GLB2885 572
Forward Voltage

OLB2685 2.1

YLB2785 2.2

GLB2885 2.2
Reverse Voltage

OLB2685 6 15

YLB2785 6 15

GLB2885 6 15

Test
Max. Units Conditions

med, 20mA DC
med 20mA DC
med 20mA DC

nm

nm

nm

nm

nm

nm
26 v IF =20mA
26 v Ie = 20mA
26 v Ie = 20mA
v I = 100pA
v I = 100pA
v In = 100pA

Specifications are subject to change without notice.

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

RBG-112

101 ELEMENT
BAR GRAPH
WITH SCALE

FEATURES
¢ Instrumentation resolution - 1%
¢ Clearly Visible Rectangular Red Elements
5 mil x 60 mil light emitting areas
1 mm center to center spacing
¢ Yellow LED scale marks spaced every 10
red LEDs
¢ All LEDs of the same color matched for
brightness
¢ Excellent Alignment
e Sturdy Construction, epoxy backfilled
cover
e Single-in-line Package
25 mil square pins
100 mil Industry Standard centers
e Specifically designed for multiplexed
operation
¢ Clear polycarbonate cover standard

DESCRIPTION:

The RBG-112 is an instrumentation quality 101 ele-
ment rectangular red LED bar graph accompanied by
an 11 element yellow bar graph which can be used as
a programmable scale. It provides a simple high
resolution display of digital data when used as an
expanding bar or as a position indicator when used
as a moving dot.

The RBG-112 is provided with a clear polycarbonate
cover which performs two functions; first the cover is
backfilled with an epoxy seal resulting in a rugged, en-
vironmentally sound package; and second, the clear
cover allows the use of a neutral filter of the
customer’s choice since LEDs of different colors
(yellow and red) are used in the assembly.

The LEDs are arranged in a multiplexed arrange-
ment. Red LEDs are in a common cathode array of 8
elements to a group, 13 groups. Yellow LEDs are in a
common cathode configuration of 11 elements. Both
groups of arrays are addressed through the 38 single-
in-line pins extending from the back of the printed cir-
cuit board.

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/ TWX 910-338-0022
3-9

MAXIMUM RATINGS @25° C

Parameter Max
Average Power per Segment 15
Average DC Forward Current

per Segment (Red) 7
Average DC Forward Current per

Segment (Yellow) 7
Derating Factor From 70°C 0.16
Peak Forward Current per

Seg. Pulse Width-300us 200
Reverse Voltage/Seg. 5.0
Storage Temperature —-40 to +85
Operating Temperature —-40 to +85

Lead Soldering Temperature

OPTOELECTRONIC CHARACTERISTICS (@25 DEG. C):

Units
mw

mA

mA
mA/°C

mA

\

Deg C
Deg C

260°C for 3 sec.

Test

Parameter Min. Typ. Max. Units Condition
Forward Voltage

(Red) 1.7 24 \% IF = 20mA

(Yellow) 19 24 v IF = 20mA
Reverse Voltage

(Red) 3.0 \% IR = 100pA

(Yellow) 3.0 v IR = 100pA
Luminous Intensity

(Red) 240 ucd  IF = 10mADC

(Yellow) 240 ucd IF = 10mADC
Peak Wavelength

(Red) 655 nm IF = 20mA

(Yellow) 575 nm |IF = 20mA
Luminous Intensity

Segment Matching

Adjacent Segments 1.6:1 IF = 10mA

All Other Segments 1.8:1 IF = 10mA

Specifications are subject to change without notice.

LED Bar Graphs

Light Bars




Package Dimensions in Inches (mm)
RED LEDs
094 200
(20,38g) "jl"[lmm)IOO Plcs "‘(5‘08)1')/9
2PIc 040 1 100
- 4165 o
— 0392
(9.957)
YELLOW \——— PRODUCT MARKING (0635 196
LEDs 11Plcs PIN 1END l ) (4,978)
i __vhl .
.035'“5
(,889) 110
SCALE CATHODE 350 (2,794)
20 S@-18 6.35) 235
Q (®, (5,969)
025-Al
058-A2
034-A3
cg-2 032-A4
010-A5
o 28h7
34 A% ADDITIONAL
3 SCALE
ANODES  PIN
— 22 9
i 3 13
Cr5 sS4 15
S5 19
S6 23
7 27
EEEEEEE S8 31
EEEEEEN
Co2- 70—
&3 1iS— eiGHT AdDITIONAL _ :
C5-170——| GROUPS OF Pin Function Pin Function
€558 EiGHT ELEMENTS ; o Fll RarAsaly
- 2 c 21 NC
k8-260— 3 s1 22 cé
o—A 4 NC 23 s6
PElEr 5 c1 24 c7
SRR 6 26 25 At
14 ! 7 c2 26 cs
8 NC 27 s7
C10-33 9 s2 28 A2
10 A5 29 A7
1 c3 30 o
12 NC 31 s8
59-35 13 s3 32 A4
14 ca 33 c10
s 15 sS4 34 A3
16 NC 35 s9
C11-37 17 C5 36 S10
18 sp 37 e
19 S5 38 c12
Cl12-38 =
— A = Anodes
C = Cathodes
S = Scale Anodes
$10-36

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
3-10



SIEMENS

reo RBG-1000

HIGH EFFiciENcY Rep OBG-1000
veLLow YBG-1000

cree GBG-1000

10 ELEMENT BAR GRAPH

Package Dimensions in Inches

FEATURES

e 10 Element Display

e End Stackable Module

¢ individual Addressable Anode and
Cathode

e |ntensity Coded for Display
Uniformity

¢ Rugged Encapsulation

o Choice of Colors

DESCRIPTION

The Red RBG-1000, Hi-efficiency Red
0BG-1000, Yellow YBG-1000, and

Green GBG-1000 are 10 individual
element bar graphs. They are contained in
a 1 inch long, 20 pin dual-in-line package
that can be end stacked as bar-graph
displays of various lengths. Applications
include: bar graph, solid-state meter
movement, position indicator, etc.

~“ e v 010
T i TYP. 1
] ‘ 3
=[0000000000 = [E !
¥ i |
99— “
LOCATION OF PART 4 20 k-
IDENTIFICATION
)
.240
11
g e T
Maximum Ratings
Storage Temperature .................... —-20°to +85°C
Operating Temperature . ................... —20°to +85°C
Power Dissipation @25°C ........... ... ... ..... 450 mW
Derating Factor from25°C .................... 7.5 mw/°C
Continous Forward Current
RBG-1000 perdisplay ...........cvivivnvvnnn. 200 mA
perelement ........ ... ... ...l 20 mA
OBG-1000 )
YBG-1000 Per display ... 156 mA
GBG-1000 perelement .......... ... .. ... ... 20 mA
Peak Inverse VoltageperElement ..................... 3V
Opto-Electronic Characteristics (@25 °C) Test
es
Parameter Typ Max Unit Condition
Luminous Intensity/ Element
(Display Average)
RBG-1000 5 med IF =20 mA/
Segment
0BG-1000 25 med 'F =20 mA/
Segment
YBG-1000 20 mod 'F =20 mA/
Segment
GBG-1000 2.0 mod =20 mA/
Segment
Forward Voltage
RBG-1000 1.7 20 V 1g=20mA
OBG-1000 22 28 V Ig=20mA
YBG-1000 24 30 V [g=20mA
GBG-1000 24 30 V Ig=20mA
Reverse Leakage 0.1 100 pxA Vp=3V
Emission Peak Wavelength
RBG-1000 660 nm
OBG-1000 630 nm
YBG-1000 585 nm
GBG-1000 565 nm

Specifications are subject to change without notice.

LED Bar Graphs

Light Bars




RBG-1000, OBG-1000, YBG-1000 AND GBG-1000

TOP VIEW PIN FUNCTION PIN FUNCTION
20 19 18 17 16 15 14 13 12 1 1 ANODE 1 11 CATHODE 10
e ° " e e 08 e e 2 ANODE 2 12 CATHODE 9
l] [l [l [] l] D H [I l] 3 ANODE 3 13 CATHODE 8
4 ANODE 4 14 CATHODE 7
° o @ a o o 8 oo a 5 ANODE 5 15 CATHODE 6
123 4f5 67 8910 6 ANODE 6 16 CATHODE 5
gl.lEMENT ELEMENT #10 7 ANODE 7 17 CATHODE 4
8 ANODE 8 18 CATHODE 3
PRODUCT IDENTIFICATION
MARKING 9 ANODE 9 19 CATHODE 2
10 ANODE 10 20 CATHODE 1
TYPICAL APPLICATIONS
+12v
I
10
16 6
14
13 10] 9| 8{ 7] 6] 5{ 4] 3] 2} 1
UAAL70
gongoonoon
12 RBG-1000
llllzllﬂljljl 17]18{ 19120
VIN N 1
LIGHT SPOT DISPLAY
+12v
= o4
LINEAR DISPLAY
DRIVERS

Siemens UAA170

I QT

3 RBG-100

Siemens UAA180
National LM3914 >
National LM3915

Sharp IR2406

11 12 13] 14] 15 16] 174 18 19 20]

EER

16
UAA180
10

17,

I

LIGHT BAND DISPLAY

No endorsement or warranty of other manufacturer’s products is intended

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS

reo RBG-4820

HigH erFicieNncy Rep OBG-4830
veLow YBG-4840

creen GBG-4850

10 ELEMENT LINEAR DISPLAY

FEATURES

« 10 Element Array

« End Stackable With Package
Interlock to Assure Alignment

« Matched LED’s for Uniform Dispiay

« Individually Addressable Anode and
Cathode

« Intensity Coded for Display Uniformity

« Wide Viewing Angle

+ Rugged Encapsulated Construction

¢ Standard Dual-In-Line Package

+ High On-Off Contrast, Segment to Segment
Hue Coded For Uniformity

« Choice of Colors

DESCRIPTION

The Red RBG-4820, Hi-efficiency Red, OBG-
4830, Yellow YBG-4840 and Green GBG-4850
are 10 individual element linear bar displays and
are designed to display information in easily
recognizable bar graph form. They are end
stackable for expanded display lengths. The
package interlock ensures that each bargraph
will align accurately and correctly with the next
one. Applications include solid state meters,
position indicators, and instrumentation.

Package Dimensions in Inches (mm)

100125401 MAX

0015
038

1 Al nialeranced dmensions for
relerence only

0400 2 YBG 4840 and 6864850 only.
Pfgg HHHH W
MAX
Il |

I 1
UIUU\?%“J |—‘ ——JLGMHM}

LUMINUS COLORBIN 02000010
DATE CODE N area l— ©10+025
XBG-48XX

PIN 1 MARKING: XXKK XX

0200 1508y

—{—00121036

0100:0010 L& ! "o3m +0010
0‘7?‘_.“._ ‘ ¥ 4060
g iy 2540251 P i " 78+02%

Maximum Ratings

Storage Temperature -20°C to +85°C
Operating Temperature -20°C to +85°C
Power Dissipation @ 25°C 450 mW
Derating Factor from 25°C 75mW/°C
Lead Soldering Temperature 260°C for 3 sec.
(1/16 below seating plane)
Peak Reverse Voltage Per Led 3v
Continuous Forward Current
RBG-4820 30mA
OBG-4830 30mA
YBG-4840 20mA
GBG-4850 30mA

Optoelectronic Characteristics (@ 25°C)

Test
Parameters Min. Typ. Max. Units Conditions
Luminous Intensity
Per Element
RBG-4820 500 pcd 1;=20mA
0OBG-4830 2500 ped 1;=20mA
YBG-4840 2000 pcd 1.=20mA
GBG-4850 2000 ped 1;=20mA
Peak Wavelength
RBG-4820 655 nm
OBG-4830 635 nm
YBG-4840 583 nm
GBG-4850 566 nm
Dominant Wavelength
RBG-4820 645 nm
0OBG-4830 626 nm
YBG-4840 585 nm
GBG-4850 571 nm
Forward Voltage
Per LED
RBG-4820 16 20 v 1g=20mA
0OBG-4830 21 25 \% 1:=20mA
YBG-4840 22 286 v 1:=20mA
GBG-4850 21 25 Y 1e=10mA
Reverse Voltage
Per LED
RBG-4820 3 12 \ Iz=100uA
0OBG-4830 3 30 \ 15=100uA
YBG-4840 3 50 \ Ig=100uA
GBG-4850 3 50 \ |g=100uA

Specifications are subject to change without notice.
3-13
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RBG-4820 OBG-4830 YBG-4840 and GBG-4850

TOP VIEW PIN FUNCTION PIN FUNCTION

20 19 18 17 16 15 14 13 12 1 1 ANODE 1 1 CATHODE 10
e 2 ° ° e 2 8 ° ° @ 2 ANODE 2 12 CATHODE 9
3 ANODE 3 13 CATHODE 8

4 ANODE 4 14 CATHODE 7

° o 5 @ s © 8 = o a 5 ANODE § 15 CATHODE 6
123 4ff5 6 7 8910 6 ANODE 6 16 CATHODE 5
gliEMENT ELEMENT #10 7 ANODE 7 17 CATHODE 4
PRODUCT IDENTIFICATION 8 | ANODES 18 | CATHODES
MARKING 9 ANODE 9 19 CATHODE 2

10 ANODE 10 2 CATHODE 1

TYPICAL APPLICATIONS

+12v

|10

16 [:

14
13 10] 9f 8] 7| 6] 5) 4

UAAL70

T

Ithli

11112] 16{ 1 20|

00000

LIGHT SPOT DISPLAY

+12v

N 1
1 4f 3| 2
LINEAR DISPLAY %
TRRERR000
i 2
Siamem UAATS0 3
National LM3914 11121 13 3] 18] 16] 17] 28] 19] 20}
National LM3915
Sharp IR2406 16
UAA180 Eg
17

% g

LIGHT BAND DISPLAY

No endorsement or warranty of other manufacturer's products is intended

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS RBG-8820

101 ELEMENT
BAR GRAPH

FEATURES MAXIMUM RATINGS (at 25°C)
* Instrumentation Resolution - 1% Average power per segment 15 mw
¢ Clearly Visible Rectangular Red Elements Peak forward current per 200 ma,
5 mil x 60 mil light emitting area element pulse width 300 usec
1 mm center to center spacing Average forward current per
All LEDs matched for brightness element 7 ma

Excellent Alignment
Sturdy Construction, epoxy backfilled cover
Single-in-line Package

25 mil square pins

100 mil industry Standard centers
* Specifically designed for multiplexed operation
¢ Red polycarbonate cover standard

Test
DESCRIPTION Parameter Min Typ Max Unit  Condition
The RBG-8820 is an instrumentation quality 101 ele- Peak wavelength 665 nM

ment red LED bar graph. It provides a simple, high Forward voltage 1.7 21V If=20 ma
resolution analog representation of digital data when Reverse voltage 3.0 v lr=100 ua
used as an expanding bar or as a position indicator Average luminous 8 20 ucd 100 ma pk,
when used as a moving dot. The RBG-8820 can be pro- intensity per

vided either with a red or a clear polycarbonate cover. element 1/110 duty cycle

The clear cover is advantageous when the array is used
inconjunction with other LED devices and a front panel
filter is placed over all displays. The cover is backfilled
with an epoxy seal resulting in a rugged, environmentally
sound package. The LEDs are connected in a common
cathode configuration with 10 LEDs to a group, and 10
groups total. One additional element is brought out
separately.

The RBG-8820 is designed for multiplexed operation,
the desired group being selected by the cathode, the in-
dividual bar by the anode. The array is addressed by 22
single-in-line pins extending from the back of the circuit
board.

—40°to +85°C
—40°to +85°C
5.0 volts

260° for 3 sec
1/16" from body

Operating temperature range
Storage temperature range
Reverse voltage per element
Lead solder temperature

OPTO-ELECTRONIC CHARACTERISTICS (at 25°C)

Specifications subject to change without notice

LED.nar Graphs




Package Dimensions in Inches (mm)
0282
(7163) Part no
l—’ N \J
PN 37 PIN LOCATIONS (0 100 CENTERS)
254)
- 60 |
(91 44) 1
4165
- (105 79)
—>] =2 100 PLCS NON-CUMULATIVE
0392
o0 (9.957)
>
Zero LED ’
—| |- 0014 —]|
{1016) o117
o7 (2972)
2972 0025 50 DIE SIZE
(635)
0065
{1651)
0050 I
0350
oz (635)
0235
(5.969))
Zoro LE;,7 CIRCUIT DIAGRAM
¢ O—t o A
co O At
. —O A2
Q A3
O A4
—O 45
A6 Pin
O Location Designation
O A7
O »8 ! co
A4
1 O 9 3 ¢
5 c1o
10 a0 8 At
I T Y O A | A8
9 c20
[ O O N B A ) G
1 ¢
c10 O—— 1 7
17 Cca0
w0~ P&
1
Cc30 O—— 23 A3
40 O—— smmT Aau::l:mn ':mn- 2 ceo
— ‘on Eleme: 29 C70
=0 5|8
c60 - 80
o— 34 AS
00— 5 &
cso O——
N
[ I T I B B |
c90 O——4—!
—
Note A particular element is selecled by the common cathode number and the ancde number
For example. element 56 1s Iighted by addressed C50 and A6

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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LED Numeric Displays

Package Package Outlipe Part Character Lun;uen'osu:gl:;l:ee:ts v
Type (Shown Actual Size) Number | Height Description Polarity | Color Typ @mA |Page
HD1075R 7seg.D.P.right | C.A. Red 800p.cd 20
Compact HD1077R 7seg.D.P.right | C.C.
Single ,-' HD10750 7seg.D.P.right_| C.A. HI.ER | 1000pcd | 15
Digit - HD10770 | 7mm 7seg.D.P.right | C.C. Red a9
Encap. Il HD1075Y | 28" 7seg.D.P.right | CA. Yellow | 900pcd | 15
(Filled = HD1077Y 7seg.D.P.right | C.C.
Reflector) HD1075G 7seg.D.P.right | C.A. Green | 1000pcd | 15
HD1077G 7seg.D.P.right | C.C.
HD1105R 7 seg. D.P._right | C.A.
Compact HD1107R 7seg. DP. right | CC. Red | 1000ucd | 25
Single HD11050 7seg. D.P.right | C.A. Hi. Eff.
E'r?c';p_ HD11070 1;97"" 7seg. DP. right | CC. Red | 1000kcd | 15 o
sulated | HD1105Y | ° 7 seg. D.P.right | C.A. Yellow | 900ucd 15
g::fl;(itor) HD1107Y 7 seg. D.P. right | CC.
HD1105G 7 seg. D.P. right | C.A.
HD1107G 7 seg. D right | CC. Green | 1000ucd | 15
DL-7750R 7seg.DP.left_| cA.
DL-7751R 7 seg. D.P.right Red 400pcd 20
DL-7756R + 1 overflow UNIV.
DL-7760R 7seg.D.P.right | C.C.
) DL-76500 7seg.DP.left_ | c A
Es)'i’g‘gle DL-76510 7seg.D.P.right HLER. | 1720000 | 20
Encap- 1] | DL-76530 7seq.D.P.right | C.C. Red
sullated ’— I DL-76560 | 11mm +1 overflow UNIV. 4-5
ggfﬁ%mr) oJol |ot=t g DL-7660Y | .43 7seg.D.P.left_| C.A.
DL-7661Y 7seg. D.P.right Yellow | 1500pucd 20
DL-7663Y 7seg.D.P.right [ C.C.
DL-7666Y +1 overflow UNIV.
DL-7670G 7seg.DP.left | cA.
DL-7671G : 7 seg. D.P.right Green 640p.cd 20
DL-7673G 7seg.D.P.right | C.C.
DL-7676G =1 overflow UNIV.
HD1131R ) 7seg.D.P.right | ¢ A.
HD1132R +1 overflow Red 1400pcd | 35
HD1133R 7seg.D.P.right | c.c.
HD1134R + 1 overflow
[ HD11310 7seg.D.P.right | cA.
Single HD11320 =1 overflow HLEM. | 1200ucd | 20
Dok N HD11330 7seg.D.P.right | c.c. Red
Encap- " HD11340 | 13.5mm | *1overflow 4-15
(sgl‘lfégd - L HD1131Y_| 53" 7seg.D.P.right | C A,
Reflector) ® HD1132¥ =1overflow Yellow | 1300pcd | 20
HD1133Y 7seg.D.P.right | c .
HD1134Y + 1 overflow
HD1131G 7seg.D.P.right | C A
HD1132G =+ 1 overflow. Green 1400pcd 20
HD1133G 7seg.D.P.right | cc.
HD1134G + 1 overflow
C.C. Red 2500pcd 5 4-3
M_ulﬁ DL-330M 2.8mm 7 seg. 3 Digit MULTI- per digit
3‘9“ tied DL-340M | .11" 7 seg. 4 Digit PLEX
worome | 1818 [B)E] o e [ it
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SIEMENS

117 3piaitr DL-330M
117 apiaitr DL-340M
157 3pigit DL-430M
15" 2 piaitr DL-440M

RED SEVEN SEGMENT MAGNIFIED MONOLITHIC NUMERIC DISPLAY

FEATURES

e Rugged Encapsulated Package

* Integrated Magnifier Lens

¢ Monolithic Construction for Maximum
Brightness at Minimum Power

o Common Cathode for Simplicity of
Multiplexing

e Standard Dual-In-Line Package

o Categorized for Brightness Uniformity

DESCRIPTION

The DL-330M/340M and DL-430M/440M
are red numeric LED displays. Low cost is
achieved through minimum use of mono-
lithic GaAsP material and magnification to
full height using a simple integrated lens
construction. A red plexiglass or circularly
polarized filter is recommended to enhance
visibility and to eliminate glare from the
surface of the package.

These displays are designed for multiplex
operation, the desired digit being displayed
by selecting the appropriate cathode. A
right hand decimal point is provided.

All devices are optimized for low power
portable battery operated equipment using
MOS and CMOS integrated logic circuits
such as DMM'’s and digital thermometers.

Package Dimensions in Inches (mm)
DL-330M DL-430M
07 > b ,.% ,TcYLz Wef o 30 012
T P.
T ; + n +
as| 5 =l S0 4 I:l 15 30
| | - N i y
595 — 895
T _
2 !
+ 4 a8
8 | ® 4 4
Bl — = EN s
LS
DL-340M DL-440M
oo oo o s [ o
‘ f + I i
s = @ '-‘0:", r Tﬁﬁ 435 ‘L.” II;'I 15 30
1 T _t | AT "
o 795————= |- - — 595 -
_ I T -
23 L 30 !
i £l 1 )
e gk

Maximum Ratings: (at 25°C)

Power Dissipation. . . ... ... .. 320 mwW
Derating Factor from 25°C/Digit .................. ... .. .. .......... 4.3 mwW/°C
Storage and Operating Temperature . .......................... -20°C to +70°C
Continuous Forward Current Per Segment and Decimal ... .............. ... .. 7 mA
Peak Inverse Voltage per Segment and Decimal ....................... ... ... 3V
Peak Pulse Current (104S) ... ...t 50 mA

Optoelectronic Characteristics (at 25°C)

Parameter Min  Typ Max Unit  Test Condition
Luminous Intensity

(Total Digit) 1.0 25 med  le = 5 mA/seg.
Emission Peak

Wavelength 660 nm
Line Half-Width 40 nm
Forward Voltage 1.7 2.0 Ie = 20 mA/digit

V=0

Reverse Current 100 A Vg=30V

Specifications are subject to change without notice.

LED Numeric
Displays’



DL-330M DL-430M

Pin  Function Pin  Function
12 1110 9 8 7
21 0 9 8 7 1 Cathode D1 g 1 Cathode D1
2 Anode E 2 Anode E
3 Anode D 3 Anode D
4 Cathod%D2 4 Cathode D2
5  Anode 5  Anode C
6 Anode DP 6 Anode DP
7 Cathode D3 7 Cathode D3
8 Anode B 8 Anode B
1 2 3 4 5 6 9 Anode G 1 2 3 4 5 6 9 Anode G
Pin number 12 omitted 10 Anode A i i 10 Anode A
for orientation 11 Anode F ‘P;r: gri:‘:'zrﬁla omitted 11 Anode F
12 NoPin © 12 NoPin
DL-340M DL-440M
Pin  Function Pin  Function
1 No Connection 1 No Pin
14 13 12 1 10 9 8 2 Anode E 2 Anode E
3  AnodeD 3  Anode D
4 Anode C 4 No Pin
5  Anode DP g ﬁnoge SP
6 Anode G node
7  Cathode 4 g 2ath§d§ D2
8 No Pin node
. 9  Anode 8 = - 9  AnodeG
T2 3 5 6 7 12 4 6 10  Anode A
Pin number 8 omitted 1? ﬁ?,‘f,‘;’fis /Pi" number 1 omitted 11 Anode F
for orientation 12 Cathode 2 for orientation 12  Cathode D1
13 Anode A

14 Cathode 1

4 LINE
BCD to
7 SEGMENT
DECODER
DRIVER

e

CATHODE
DRIVERS

BLOCK DIAGRAM FOR TYPICAL
DISPLAY DRIVE CIRCUITRY

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
4-4



SIEMENS rep DL-7750R SERIES
HiGH erriciency Rep DL-76500 SERIES

veLow DL-7660Y SERIES

creeN DL-7670G SERIES

0.43" (10.9 mm) SEVEN SEGMENT NUMERIC DISPLAY

LED Numeric
Displays

FEATURES Part Number Color Description
DL-7750R Standard Red C.A. 7 Segment, D.P. Left
® Rugged Encapsulated (Filled Reflector Construction) DL-7751R " C.A. 7 Segment, D.P. Right
. . . . DL-7756R " Univ. +1 Polarity Overflow
® Choice of Coiors {Including High Intensity Red) DL-7760R " C.C. 7 Segment, D.P. Right
as well as Common Anode (D. P. Left & Right),
Common Cathode and Universal Polarity Overflow DL-76500  High Efficiency Red C.A. 7 Segment, D.P. Left
. DL-76510 " C.A. 7 Segment, D.P. Right
® Sharp, Clear .43 Inch Character for Viewing up to DL-76530 n C.C. 7 Segment, D.P. Right
20 Feet DL-76560 ” Univ. £1 Polarity Overflow
® Intensity Coded for Matching Uniformity DL-7660Y  Yellow C.A. 7 Segment, D.P. Left
® Standard 14 Pin, .3 Inch Pin Spacing, Dual-In-Line DL-7661Y C.A. 7 Segment D.P. Right
Package DL-7663Y ! C.C. 7 Segment, D.P. Right
9 DL-7666Y " Univ. £1 Polarity Overflow
DL-7670G  Green C.A. 7 Segment, D.P. Left
DESCRIPTION DL-7671G " C.A. 7 Segment, D.P. Right
DL-7673G " C.C. 7 Segment, D.P. Right
DL-7676G " Univ. 1 Polarity Overflow

The DL-7750R, -76500, -7660Y, -7670G series are large
0.43 inch (10.92 mm) Red; Hi-efficiency Red, Yellow,
and Green seven segment displays. These displays are
designed for use in instruments, point-of-sale systems,
clocks, and other general industrial & consumer
applications.

Specifications are subject to change without notice.



ELECTRICAL/OPTICAL CHARACTERISTICS AT Tp=25°C
RED DL-7750R/7751R/7756R/7760R

Parameter Symbol Test Condition Min. Typ. Max. Units
. . ly ;=10 mA 120 350 ucd
Luminous Intensity/Segment Iy I, = 25 mA 1000 4od
Peak Wavelength Apeak 665 nm
Dominant Wavelength bXe] 645 nm
Forward Voltage/Segment or D.P. Vi lf=10 mA 1.6 2.0 \
Reverse Current/Segment or D.P. Ia Vg =6V 0.01 10 A
Rise and Fall Time t, 5 ns
HIGH EFFICIENCY RED DL-76500/76510/76530/76560
Parameter Symbol Test Condition Min. Typ. Max. Units
. . lf=5 mA 90 260 ucd
L ty/S t
uminous Intensity/Segmen ly I, =15 mA 1000 ucd
Peak Wavelength Apeak 645 nm
Dominant Wavelength A 638 nm
Forward Voltage/Segment or D.P. \Z lf=5 mA 1.9 2.4 v
Reverse Current/Segment or D.P. I Vg =6V 0.01 10 A
Rise and Fail Time t,, 4 100 ns
YELLOW DL-7660Y/7661Y/7663Y/7666Y
Parameter Symbol Test Condition Min. Typ. Max. Units
. . lf=5 mA 90 200 ucd
Luminous Intensity/Segment ly I, =15 mA 900 ucd
Peak Wavelength Apeak 590 nm
Dominant Wavelength Ad 592 nm
Forward Voltage/Segment or D.P. Vi li=5mA 1.9 2.4 \i
Reverse Current/Segment or D.P, IR Vg =6V 0.01 10 A
Rise and Fall Time t b 100 ns
GREEN DL-7670G/7671G/7673G/7676G
Parameter Symbol Test Condition Min. Typ. Max Units
. ly=5 mA D.C. 120 260 ucd
Luminious Intensity/Segment ly I, =15 mA D.C. 1000 ucd
Peak Wavelength Apeak 560 nm
Dominant Wavelength A 561 nm
Forward Voltage/Segment or D.P. Vi li=5 mA 1.9 2.4 \
Reverse Current/Segment or D.P. R Vg =6V 0.01 10 A
Rise and Fall Time i Y 50 ns
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Maximum Ratings Standard All

Red Others
Power Dissipation per Segment or D.P. @ 25°C 50 mW
Storage Temperature -40to +85°C
Operating Temperature -35to +85°C
Peak Forward Current per Segment or D.P. 400 MA 150 mA

(t<10usec)

Continuous Forward Current per Segment or D.P. 25 mA 17.5 mA
Peak Inverse Voltage per Segment or D.P. 6.0V
Lead Soldering Temperature 230°C for 3 seconds

Displays

LED Numeric

Package Dimensions in Inches (mm)

DL-7750/7751/7760R DLG-7670/7671/7673G
DLO=7650/7651/76530 DLY-7660/7661/7663Y DL-7756R/DL-7676G/DL-76560/DL-7666Y
216 040 (1.02)
. . 040 o e toe
o | - ] (1007 [ (oo /“0 020 (510)
= | =" f =
l/ | [ = = ew
15.24)

!

430 750200 600 ] 408 750 00
LHDP ﬂ:| ﬂ (10.92) (19.052025) = 524 ‘f’ (10.36) (19.05= 25) =

(
|
— = -
5 ‘ ?‘: /O _, 100
RHDP 100 LHD.P 100 (2.54)
319 2,59 “_ (.Wf;og] RH.P.D
(8.1) MAX Max k— 319

|

15

500 MAX 1) ax
T (2D MK [T &
1 o Ll 4
- . 1 14
f 246+ s off o Ao s - (é ;650:):) o .
6.255 15) - 25, Al o (-
0 | afl o o |2 (10.2) MIN
(10.2) MIN e I G . i K 3l o o JAo |l
J— : H El IC 10 4 "czl_ o [
a 5 o L]
010 o "D;so)-’H‘— s|{ o Is o |
e ) ey o e 300 s |
300 ' 7 . o e (7.62)
T ey s s

TOP VIEW All untoleranced dimensions are for reference only. TOP VIEW

DL-76500/DL-7660Y |DL-76510/DL-7661Y { DL-76530/DL-7663Y
DL-7670G/DL-7750R |DL-7671G/DL-7751R | DL-7673G/DL-7760R DL-7756R/DL-7676G/DL-76560/DL.-7666Y
Pin Function Pin Function Pin Function Pin  Function Pin  Function
1 Cathode -a 1 Cathode -a 1 Anode -a - -
2 Cathode -f 2 Cathode -f 2 anode f ; ga‘h:de ; d g é:t%‘l% ed_‘g :
3 Anode 3 Anode 3 Cathode noge - -P-
a No Pin 4 No Pin 4 No Pin 3 No Pin 10  Cathode -b
5 No Pin 5 No Pin 5 No Pin 4  Cathode -c 11 Cathode -a
6 gat:o:e -d.p. 6 rt\:lo hConn. 6 :o %onn. 5 Cathode -e 12 No Pin
7 athode -e 7 athode -e 7 node -e 6 Anode -e 13 Anode -a
8 Cathode -d 8 Cathode -d 8 Anode -d
9 No Conn. 9 Cathode -d.p. 5 ‘Anode -d.p. 7 Anode -c 14 Anode -b
10 Cathode -c 10 Cathode -c 10 Anode -c .
1" Cathode -g 1 Cathode -g 1" Anode -g
12 No Pin 12 No Pin 12 No Pin
13 Cathode -b 13 Cathode -b 13 Anode -b
14 Anode 14 Anode 14 Cathode
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Ve
_ Forward Current I = f(Ve) Forward Current I = (V)
— Forward Voitage ~—— = (T} F L& F F)
):;? Luminous Intensity Iy = (i) % Ve25° amb) mA red, yellow orange, green
T | f 20 07 bl
3 - i
. 117
T — v It 111
049 ) T r s
80—t ‘ 10’ ML g —
PO - 1 i
e e H
60— T /e
: Vi ]/
b -1 l i /
[ S 1o 10° !
L G iESES s SH
2 »——l oo - :
HE 3 Pb
r ] | o
. o Ll L L ' 0 1 [ J_
of 10 10 100 mA 0 % 50 5 100 °C 12 141618 202,22 2628 3032 34 38V % 1618202226 262830323436 38V
— =1 = Tamp — V% — Ve

Power Dissipation and Pulse Current

i,
Wavelength at Peak Emission P=f(T,)vs. IJL =1(T)
P45

Neak = 1 (Ta) “% %
690 ‘ 1 120 125
680 1, A
A v T Tus »
o0 =T o T 100 \ 50 T
o
650 —
o =T [
630 ™
20 - ) \
610 50 5
600 Y|t 40
590 =
580 25
570 a
560 2
|
550 0 0 0
0 ) 0 50 100 °C

Radiation Characteristics )y =f (¢}
oW

% Relative Spectral Emission |, =f (\)

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/ TWX 910-338-0022
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SIEMENS reo HD1075R/1077R
- nicH erriciency Reo HD10750/10770

ve,ow HD1075Y/1077Y

eree HD1075G/1077G

0.28” (7 mm) SEVEN SEGMENT NUMERIC DISPLAY

Package Dimension in inches (mm)

.295 008 -100
(7.5 £0.2) (2,54)

3 PLACES
.390£008
(9.9t0,2) ’ -,
- e
DP
010

} T (0,25)

.236-004 .358£.020
(6.0-01) (9,1:0,5)

‘ .378.020
(9,6+05)

R
('333)—4 |«

ll
2]

—]
LED Numeric

I

ﬂ
o

020
| 4—(0‘5)
FEATURES Product Color Description
® Rugged Encapsulated Package HD1075R Red Common Anode, Right Decimal
® 0.28 Inch (7 mm) Digit Height HD1077R . B(_ad Common Cathode, 'nght Dgcnmal
e Choice of Col HD10750 High Efficiency Red  Common Anode, Right Decimal
oice of Lolors HD10770  High Efficiency Red = Common Cathode, Right Decimal
® Common Anode or Common Cathode HD1075Y Yellow Common Anode, Right Decimal
® Wide Viewing HD1077Y Yellow Common Cathode, Right Decimal
. . . . HD1075G Green Common Anode, Right Decimal
.
Intensity Coded for Display Uniformity HD1077G Green Common Cathode, Right Decimal
DESCRIPTION
The HD1075X/1077X are displays with
0.28" digits with either a common anode
or common cathode and a right hand
decimal point.
These displays have good viewing and
can be used in electronic instruments,
point-of-sale systems, clocks, and other
general industrial and consumer applica-
tions. All displays have a light grey face.
Contrast enhancement filters are recom-
mended for use with alt displays. Specifications are subject to change without notice.
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Maximum Ratings

Power Dissipation (Per Segment) . .:......................... 40 mW
Operating Temperature . . ......................... .—-35°to +85°C
Storage Temperature .. .......... ... ... oo —40° to +85°C
DC Forward Current (Per Segment)

HD1075M077R ... 20 mA

HD1075/10770, HD10751077G, HD1075/1077Y . ... .......... 15 mA
Peak Forward Current (t<10 us)

HD1078H077R . ...

HD1075/10770, HD1075/1077G, HD1075/1077Y .
Reverse Voltage . . .. ....... ... ... ...,
Thermal Resistance (Junction to Air).
Soldering Temperature (Less than 5 sec @ min distance of 2 mm) . ..230°C

Optoelectronic Characteristics @ 25°C

Test
Parameter Min Typ Max Units Conditions
Luminous Intensity (Per Segment)
HD10751077R 120 450 pucd Iz =10 mA
800 wued le = 20 mA
HD1075/10770 90 260 pcd Ie =5mA
1000 pncd le =15 mA
HD1075/1077Y 90 200 ucd le =5mA
900 ucd lr =15 mA
HD10751077G 120 260 ucd e =5mA
1000 pcd Iz =15 mA
Forward Voltage
HD1075/1077R 16 20 \% Iz =10 mA
HD1075/10770, HD1075/1077G 19 24 e = 5mA
HD1075/1077Y 19 24 \ le =5 mA
Reverse Current 001 10 1A Vgp=6V
Peak Emission Wavelength
HD1075/1077R 665 nm
HD1075/10770 645 nm
HD1075/1077G 560 nm
HD10751077Y 590 nm
Rise Time/Fall Time
HD1075/1077R 5 ns
HD1075/10770, HD1075/1077Y 100 ns
HD10751077G 50 ns
Capacitance
HD1075/1077R 40 pf  Vg=0V, f=1 MHz
HD1075/10770 12 pf  Vg=0V, f=1 MHz
HD1075/1077G 45 pf V=0V, f=1 MHz
HD1075/1077Y 10 pf  Vg=0V, f=1 MHz
&
HD1075X
F 8
- PIN FUNCTION PIN
E’ 'c 1 CATHODE SEGMENT E 1
D 2  CATHODE SEGMENT D 2
-ve 3 COMMON ANODE 3
4 CATHODE SEGMENT C 4
5 CATHODE DECIMAL POINT 5
6 CATHODE SEGMENT B 6
7 CATHODE SEGMENT A 7
e a o 8 COMMON ANODE 8
o 8 8 9  CATHODE SEGMENT G 9
s = 10 CATHODE SEGMENT F 10
2 4
= a
1 3 5
= = =2
TOP VIEW

HD1077X

FUNCTION

ANODE SEGMENT E
ANODE SEGMENT D
COMMON CATHODE
ANODE SEGMENT C
ANODE DECIMAL POINT
ANODE SEGMENT B
ANODE SEGMENT A
COMMON CATHODE
ANODE SEGMENT G
ANODE SEGMENT F




RADIATION CHARACTERISTICS | RELATIVE SPECTRAL EMISSION .,
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Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022
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SIEMENS reo HD1105R/1107R
HigH erFicieNncy rReo HD11050/11070

ve,,ow HD1105Y/1107Y

eree HD1105G/1107G

0.39” (10 mm) SEVEN SEGMENT NUMERIC DISPLAY

Package Dimensions in Inches (mm)

.386.008___, 421 +.020
98+.2) 278+ 006 10.7 + .5)
{10515 T '1
[ J P
’ '
.508 +.008 -,

a0
— (254

1=l z\i

020 012
(500 1.30) P

236 ¢ .002
(6.0 £ .08)

03
{1.62)

FEATURES Product Color Description

® Rugged Encapsulated Package HD1105R Red Common Anode, Right Decimal

e Large 0.39” (10 Didit Heiaky HD1107R Red Common Cathode, Right Decimal
arge 0.39” (10 mm) Digit Height HD11050  High Efficiency Red  Common Anode, Right Decimal

¢ Choice of Colors HD11070 High Efficiency Red ~ Common Cathode, Right Decimal

® C h HD1105Y Yellow Common Anode, Right Decimal
c.nmn'u?n l‘\node or Common Cathode HD1107Y Yellow Common Cathode, Right Decimal

¢ Wide Viewing HD1105G Green Common Anode, Right Decimal

¢ Intensity Coded for Display Uniformity HD1107G Green Common Cathode, Right Decimal

DESCRIPTION

The HD1105X/1107X are displays with

0.39" digits with either a common anode

or common cathode and a right hand

decimal point.

These displays were designed for viewing

distances of up to 10 feet and can be used

in electronic instruments, point-of-sale

systems, clocks, and other general in-

dustrial and consumer applications. All

displays have a light grey face.

Contrast enhancement filters are recom-

mended for use with all displays. Specifications are subject to change without notice.



Maximum Ratings

Power Dissipation Per Segment (T, =45°C) ... ... ....... ... ..o oo 50 mwW
Operating TeMpPerature . ...............ouuiiaiiinaeiianns -35°to +85°C
Storage Temperature . .. ............oii i .. —40°to +85°C
DC Forward Current Per Segment (T, =45°C)
HD1105/HD1107R . .o 25 mA
HD11056/HD11070, HD1105/HD1107G,
HDT105/HDT107Y « ot et e e e
Peak Forward Current (t<10 s, T,,,=45°C)
HD1105/HD1107R .. .
HD1105/HD11070, HD1105/HD1107G,
HD1105/HDA107Y oo e e
Reverse Voltage
Thermal Resistance (Junction to Air)
Soldering Temperature (Less than 5 sec @ min distance of 2 mm)

Optoelectronic Characteristics @ 25°C

Test
Parameter Min Typ Max  Units Conditions
Luminous Intensity (Per Segment)
HD1105/1107R 120 350 pcd le =10 mA
1000 ucd I = 25 mA
HD1105/11070 90 260 ued lr=5mA
1000 ucd le =15 mA
HD1105/HD1107G 120 260 pcd le=5mA
1000 ucd Ie = 15 mA
HD1105/1107Y 90 200 ped I =5mA
900 ued le =15 mA
Forward Voltage
HD1105/1107R 16 20 \% - =10 mA
HD1105/11070, HD1105/1107G,
HD1105/1107Y 19 24 v I =5mA
Reverse Current 001 10 pA Vp=6V
Peak Emission Wavelength
HD1105/107R 865 nm
HD110511070 645 nm
HD11051107G 560 nm
HD1105/1107Y 590 nm
Rise Time/Fall Time
HD1105/1107R 5 ns
HD1105/11070, HD1105/1107Y 100 ns
HD11051107G 50 ns
Capacitance
HD1105/1107R 40 pf Vg =0V, f=1 MHz
HD1105/11070 12 pf Vg =0V, f=1 MHz
HD11051107G 45 pf Vg =0V, f=1 MHz
HD11051107Y 10 pf Vg =0V, f=1 MHz
A
1|l G 4 1|10 HD1105X
1 Cathode G
21l F o sﬂ 9 2 Cathode F
Ay 3 Common Anode
3|l s 4 Cathode E
4 I]E iz 5 Cathode D
6 Cathode DP
5( 7 - Qe 7 Cathode C
8 Common Anode
9 Cathode B
TOP VIEW 10 Cathode A

-

QWO A WN=

HD1107X

Anode G

Anode F
Common Cathode
Anode E

Anode D

Anode DP

Anode C
Common Cathode
Anode B

Anode A

LED Numeric

Displays




TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES
RADIATION CHARACTERISTICS RELATIVE SPECTRAL EMISSION
Ty = fiy) % Lrgy = )
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SIEMENS

reo HD1131R/1132R/1133R/1134R
Her HD11310/11320/11330/11340
verow HD1131Y/1132Y/1133Y/1134Y
cree HD1131G/1132G/1133G/1134G

0.53” (13.5 mm) SEVEN SEGMENT NUMERIC DISPLAY

FEATURES

Rugged Encapsulated Package

Large 0.53 Inch (13.5 mm) Digit Height
Choice of Colors

Common Anode or Common Cathode
Wide Viewing

Intensity Coded for Display Uniformity
+1 Polarity Overflow

Pin for Pin Compatibility with DL500/DL507,
FND500/FND507, MAN6680/MANG660,
TIL322/TIL321

Package Dimensions in Iinches (mm)

LED Numeric
Displays

i

1691 + 008 -600
(1755 .2) (i5,24)

s AR

| 2385006 | g t.mz

(6.05 + .15) 0,30)

Typical
beg—— 488+ 006
(1240208
T.m:.uos
(2.052.15)
404+ .01
(10.25 ¢ 25)_L_ = _H-H_H

oo | [
)
ypical 100
(254 T

|—

400
(10,16}

DESCRIPTION

The 0.53 inch (13.5 mm) Digit Height Series of
HD1131/1133 Seven Segment Displays offer the
choice of common anode or common cathode versions
with right hand decimal point.

The HD 1132/1134 overflow displays also offer

the choice of common anode or common cathode
versions with right hand decimal point.

These displays were designed for viewing distances of
up to 20 feet and can be used in electronic instruments,
point-of-sale systems, clocks, and other general industrial
and consumer applications. All displays have a light
grey face.

Contrast enhancement filters are recommended for use
with all displays.

Specifications are subject to change without notice.




MAXIMUM RATINGS

Power Dissipation Per Segment (Tamp =45°C). v oo v it en s 60 mW
Operating TempPerature . . . ... v vt vt it ettt ettt ne e ena s -35° to +85°C
Storage TeMPErature . . . ..o v vt it et et et e e e -40° to +85°C
D.C. Forward Current Per Segment (T ymp = 45°C)
HD1131R, HD1132R, HD1133R,HD1134R . . . . . . . .. . . i i i 35 mA
HD11310, HD11320, HD11330,HD11340 . . . . . . ...ttt e i e 20 mA
HD1131G, HD1132G,HD1133G, HD1134G . . . . .. . .. oo i e e e e 20 mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y . . .. ... . i i a 20 mA
Peak Forward Current (t< 10 us, Tamp, = 45°C)
HD1131R, HD1132R,HD1133R,HD1134R . . . . . .. .. . .. i i 400 mA
HD11310,HD11320,HD11330,HD11340 . . . . . .. .. ..o it 150 mA
HD1131G, HD1132G,HD1133G,HD1134G . . . . . .. ... .. . i 150 mA
HD1131Y,HD1132Y,HD1133Y, HD1134Y . ... .. . it 150 mA
Reverse Voltage . ... ... ..o i ittt ittt e e e e e e 6V
Thermal Resistance (Junction to Air)
HDT131/HD 1133 S8ries . « . v v vttt et et et ettt e it et 115 K/W
HDT132/HD 1134 SBries . . . o v v i et et et ettt ettt et et 165 K/W
Soldering Temperature (Less than 5 sec @ min distanceof2mm) ............... 230°C
Optoelectronic Characteristics @ 25°C
Par Min Typ Max Units Conditions
Luminous Intensity (Per Segment)
HD1131R, HD1132R, HD1133R, HD1134R 120 300 ued Ig=10mA
1400 ped | 1z =35mA
HD11310, HD11320, HD11330, HD11340 90 260 ued Ig=5mA
1400 ucd I =20mA
HD1131G, HD1132G, HD1133G, HD1134G 120 260 ucd Ig =5mA
1400 ped | 1p=20mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y 90 200 ued Igp=56mA
1300 ucd I =20mA
Forward Voltage
HD1131R, HD1132R, HD1133R, HD1134R 16 2.0 \" lg=10mA
HD11310, HD11320, HD11330, HD11340 19 24 \% lg=5mA
HD1131G, HD1132G, HD1133G, HD1134G 19 24 A\ Ip=5mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y 1.9 24 v lg=5mA
Reverse Current 0.01 10 uA VR=6V
Peak Emission Wavelength
HD1131R, HD1132R, HD1133R, HD1134R 665 nm
HD11310, HD11320, HD11330, HD11340 645 nm
HD1131G, HD1132G, HD1133G, HD1134G 560 nm
HD1131Y, HD1132Y, HD1133Y, HD1134Y 590 nm
Rise Time/Fall Time
HD1131R, HD1132R, HD1133R, HD1134R 5 ns
HD11310, HD11320, HD11330, HD11340 100 ns
HD1131G, HD1132G, HD1133G, HD1134G 50 ns
HMD1131Y, HD1132Y, HD1133Y, HD1134Y 100 ns
Capacitance
HD1131R, HD1132R, HD1133R, HD1134R 40 pf VR =0vf=1MHz
HD11310, HD11320, HD11330, HD11340 12 pf VR=0Vf=1MHz
HD1131G, HD1132G, HD1133G, HD1134G 45 pf VR=0Vf=1MHz
HD1131Y, HD1132Y, HD1133Y, HD1134Y 10 pf VR=°V =1MHz

Specifications subject to change without notice.




Product Color

Description

HD1131R Red
HD1132R Red
HD1133R Red
HD1134R Red
HD11310 High Efficiency Red
HD11320 High Efficiency Red
HD11330 High Efficiency Red
HD11340 High Efficiency Red
HD1131G Green
HD1132G Green
HD1133G Green
HD1134G Green
HD1131Y Yellow
HD1132Y Yellow
HD1133Y Yellow
HD1134Y Yellow

Common Anode Right Decimal
Common Anode 1 Right Decimal
Common Cathode Right Decimal
Common Cathode £1 Right Decimal
Common Anode Right Decimal
Common Anode 1 Right Decimal
Common Cathode Right Decimal
Common Cathode *1 Right Decimal
Common Anode Right Decimat
Common Anode *1 Right Decimal
Common Cathode Right Decimal
Commen Cathode £1 Right Decimal
Common Anode Right Decimal
Common Anode £1 Right Decimal
Common Cathode Right Decimal
Common Cathode £1 Right Decimal

HD 1132/1134
09 8 1 6
7 |
| —_—

ly } B
c
G-I
DP
[ )

]
2 3 4 5
TOP VIEW

Cathode G

No Connection
Common Anode
Cathode C
Cathode DP
Cathode B

No Connection
Common Anode
Cathode HJK
No Connection

HD1132R
HD11320
HD1132G
HD1132Y

Anode G

No Connection
Common Cathode
Anode C

Anode DP

Anode B

No Connection
Common Cathode
Anode HJK

No Connection

HD1134R
HD11340
HD1134G
HD1134Y

B I
QO ONOU & WN -

HD 1131/1133
10

9 8 1
]

F

G

T2 3 4 5
TOP VIEW

=

Cathode E
Cathode D
Common Anode
Cathode C
Cathode DP
Cathode B
Cathode A
Common Anode
Cathode F
Cathode G

HD1131R
HD11310
HD1131 G
HD1131Y

la‘cooouoambwm—l

Anode E

Anode D
Common Cathode
Anode C

Anode DP
Anode B

Anode A
Common Cathode
Anode F

Anode G

HD1133 R
HD1133 0
HD1133 G
HD1133 Y

I Soo~Nonas o]

LED Numeric

Displays
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES
RADIATION CHARACTERISTICS RELATIVE SPECTRAL EMISSION
bt Lottt
%
120
T ’\/(\
- v 0/ .
. // \X \/IN
‘ ETAND @VIR
\
s TN X
\ ;N\ \
80 100° 0 540 560 580 600 620 640 660 680 700 nm
—_— A
LUMINOUS INTENSITY FORWARD VOLTAGE LUMINOUS INTENSITY
L= i) . PR . ———-L M"E={\'ramm
ped m X red, yellow %
10" 107 120
7 I -
1, I 7 125
1 d / L " 100
| A | R .
0,Y,G
10° ,/, 10 S R? ,/'V A 80
f v i 1 R
/ BT
60
j i NN
10’ ° 10° ! iyt 40
-+
/IIIV " i
o] I 20
Y
[ i
\ 0" L[] 0
10
o1 0 10 100 mA 12 141618 202,224 26283032 34 36V 0 25 50 75 100
—_—] —_—V, —_— T °C
FORWARD VOLTAGE FORWARD VOLTAGE WAVELENGTH AT PEAK EMISSION
= = fiTamb} b= ’(V,] Noean = t (Tamb»
% v mA orange,green NM
120 10° 690
Ve 680
I e = S I, e Aoeang0 ]
7 |~
06 A
Y AL 660 > P ——
P 650
80 10 77 : ” L L—
7 T
7 630
60 JAK=" 620
I/ A Fe
/ YaH 610
%0 10° 600 M ——
jia - 590 =
71 580
20 +
H 570 P ———
! 560 [—=
0 10’ ! 550
0 25 50 75 100 14 16 18202224 26283032343638V o 25 50 75 100 °C
— Ty °C —_— —— Tamb)

Siemens Components Inc., Optoelectronics Division, 19000 Homestead Read, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022

4-18






LED Lamps

Package Luminous Max
Type Intensity (min.) Fwd.
and Part ing Current
Spacing Package Outline Color Number Lens Angle mcd mA (mA) Page
High LS5469-E0 | 0.63
Efficiency Diffused
T % Red LS5469-FO 1.0
5 mm
LY5469-EO " 0.63
17 Leads ﬁD Yeliow Diffused 500 2 75 5-58
With standoffs LY5469-FO 1.0
Green LG5469-E0 Diffused 0.63
LG5469-FO 1.0
‘ : LS5421-MO 16
High Orange
Efficiency LS5421-PO Tihtez 40
1w Red LS5421-Q0 63
i —D Hesziro] Tlov @
1" Leads Yellow LY5421-PO Tinted 20° 40 10 45 5-57
With standoffs LY5421-Q0 53
LG5411-LO Wat 10
Green B alar
LG5411-NO. Clear 25
LG6411-PO 40
LDR5101 1.0
Red LDR5102 2.5 20 100
LDR5103 | Red 4.0
;:m;/' High LDH5121 | Diffused 20
" Efficiency LDH5122 4.0
1" Leads
100 mil lead Red LDH5123 70° 6.0 5-45
spacing LDY5161 Yell 1.0 10 60
No standofis Yellow LDY5162 | piyeow 25
LDY5163 4.0
LDG5171 Green 2.5
. 20
Green LDG5172 | Diffused 6.0
T %
Smm Red LoR1201 | Pea 10 20 100
1" Leads
100 mil lead jj Yellow 5-27
spacing Yellow LDY1231 Diffused 70° 1.0 20
No standoffs o 60
Low profile reen
Flangeless Green LDG1251 Diffused 25 20
LDR5001 1.0
Red LDR5002 25 20 100
T % LDR5003 Red 4.0
5mm High LDH5021 | Diffused 2.0
1" Leads Efficiency LDH5022 4.0
100 mil lead p—— Red LDH5023 700 5.0 5-37
g olow LDY5061 | vellow 10 10 &
standoffs LDY5062 Diffused 2.5
LDG5071 Green 2.5
Green LDG5072 | Diffused 6.0 20
LDR5091 Red 25
Red LDRS092 | paar 40 20 100
LDR5093 10
T % High LDH5191 | 10
5mm Efficiency | LDH5192 | Cpom" 20
17 leads Red LDH5193 240 30 5-41
100 mil lead - 10
i ’ LDY5391 10
Spacing Yellow
No standoffs Yellow LDY5392 | Glear 20 60
LDY5393 30
LDG5591 Water 40
20
Green LDG5592 | Clear 80
Blue LDBS410 | paer 16° 25 20 2 | 513
LDR1101 1.0
Red LDR1102 20 20 100
LDR1103 Red 4.0
n i LDH1111_| Diffused 25
3mm High
1 leads Efficiency LDH1112 4.0
100 mieas —D v e A L R
spacing LDY1131 Yellow 1.0
With standoffs Yetlow LDY1132 | pitfused 20
LDY1133 4.0
LDG1151 Green 2.5
Green LDG1152 | pitfused 6.0 20
LDG1153 10
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Package Luminous Max
Type Intensity (min.) Fwd.
and Part /lewing Current
Spacing Package Outline Color Number Lens Angle med mA (mA) Page
:fiiglh‘ L§3369-EO0 Diffused 0.63
T1 iciency iffuse
3mm Red L53869-FO VA 1.0
1" Leads Vel LY3369-E0| . 0.63 ) s
;ggc’;g lead a ) ellow LY3369-FO Diffused 60 1.0 7.5 5-55
With standoffs s LGIO-EQ| o '?Jg 0.63
reen LG3369FO| 3 1.0
LDR3701 04
Red LDR3702 | _ 63
e
High LDH3601 Diffused 1.6
smm Efficiency LDH3602 2.5
Red
Rectangular LDH3603 o 40 20 60 g
Yellow LDY3802 | pitrused 16
LDY3803 25
LDG3901 Green 1.0
Green LDG3902 Diffused 1.6
LDG3903 2.5
LDR5701 0.4
Red LDR5702_| Red 63
High LDH5601 | Ditfused 16
Efficiency
5mm Red LDHS5602 100° 25 20 60 | 5-49
Cylindrical Z:Uj LDV5801 1.0
Moo Yell
1" Leads Yellow LOYSB02 | priosed 16
LDY5803 25
LDG52801 Green 1.0
Green LDG5902 | pitfused 1.6
LDG5903 2.5
Water
- 0.5
Miniature S ALso Clear 900 5-60
Axial Lead T T Red AL54 g?f‘fjused 04
Miniature Red RL:55 e ssed 50° 20 10 40
Axial Lead Yellow 5-62
High dome S ) Yellow Y156 Diffused 00 20 2
lens Green
Green GL-56 Diffused 1.0
Red
Red LDR461 N 35 5-21
e Diffused
Miniature
Radial Lead Yellow LDysg | Yellow 100° 06 2 5-53
100 mil lead i Diffused 25
spacing Green tpga7t | Sreen 5-15
2-Element Array LDR462 Red
3-Element Array Red LDR463 D?ffu sed 100° 0.6 20 35 5-21
4-Element Array LDR464
2-Element Array LDG472
3-Element Array Green LDG473 gi’fefafs‘e " 100° 0.6 20 25 | 5-15
4-Element Array LDG474
Miniature
5-Element Array Red LDR4555 gﬁ;’use J 40° 0.8 10 35 | 5-35
20 mil spacing
H.E. Red LDH2310
High
sor2s Efficiency | LDY2320 | Colorless | 140° 10 2 125
Subminiature Yellow @0 517
;,?&";5 Y Green LDG2330 on
1mm high Red ceramic
and LDRG2340 sub-
Green strate)
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Multicolor LED Lamps

Package Luminous Max
Type Intensity (min.) Fwd.
and Part Viewing Current
Spacing Package Outline Color Number Lens Angle med mA (mA) Page
T % Red LD1005 Clear 25
5mm and LD1006 | pifused 100° 40 5-7
17 Leads Green LD1007 6.3
smm Red LD1103 1.0
Rectanglar %ﬁ:} and LD1104 gﬂ'fﬂ's'gjs 100° 16 20 80 | 5-9
1" Leads Green LD1105 25
5mm Red LD1133 , 1.0
Cylindrical %}] and LD1134 | SO0 | 000 16 5-11
1" Leads Green LD1135 25
Resistor LED Lamps
Package Luminous
Type Intensity (min.) Max
and Part Viewing Fwd.
Spacing Package Outline Color Number Lens Angle med Volts Voltage | Page
T1%
5mm — RRL-3105 | Red 1.0 5 15 | 567
1" Leads =§]:> Red RRL-3112 | Diffused 70° 1.0 12
No standoff
n ——1) Red
3mm Red RRL-1100 N 70° 1.0 5 15 5-65
1" Leads = Diffused
RRL-5601 Red 0.3
Miniature Red RRL-6621 | piffused 0.6
Axial Lead RRL-5641 40° 1.0 5 6 5.69
High Dome 2= Yellow
Lens Yeliow RYL-5621 Ditfused 03
Green
Green RGL-5621 Diffused 0.2
Lamp Accessories
Part
Type Package Number Color Description Page
T1% 2004-9002 Black Mounting Clip and
Clip 2004-9003 Clear Collar for T1% LED's
T = o
Clip 2004-9015 Clear Mounting Clip and
i 2004-9016 Black Collar for T1 LED’s
5-71
Right Allows right angle
Angle 2004-9019 Black mounting of lamps to
Mounting PC boards and other
Part surfaces
Increases lighted
Reflector 2004-9020 Polished area of T1%

LED’s




Packaging of LEDs on continuous tapes

Light emitting diodes are available now in taped
form. Packaging of unidirectional LEDs on
continuous tapes is based on the IEC
publication 40 (secretariat) 451.

ap
-
The component tapes are wound on reels and
supplied in boxes containing two reels each. One
reel comprises 1000 items of the 5 mm types or
2000 items of the 3 mm types.

The ordering codes for taped components with

Version A B C

o —- =]
e Hy ]

et o]

unidirectional leads packaged on reels are as %\ A
follows: 7L T H
) X F i &b -t F -
For components with 2.54 mm lead spacing —= 0 i
(version A, B, and D), "E7500” is added to the ] -

last position of the type number.

Example: LDR1101 E7500 ‘~ Direction of unreeling 1 - Cathode
I —— = Anode

For components with 508 mm spacing (version C
and E) “E7501” is added to the last position of
the type number.

Example: LDG5171 E7501

LED Lamps

Dimensional table for radial tape

Description Symbol Dimensions in inches (mm)

. + .039 + 1
Overall Tape Width w 709 _ 020 (18 _ 0'5)
Hold Down Tape Width Wo .236 £+ 012 (6 + 0.3)

. + .030 + 0.75
Feed Hole Location Wi 354 _ 900 <9 _ 05 )
Hold Down Tape Position W» < 118 (£3)
Overall Taped Package Thickness t 035 max. (09)
Tape Feed Hole Diameter Do 157 + 008 (4 £ 0.2)
Feed Hole to Bottom of Component H 709 + 079 (18 + 2)
Height of Seating Plane Ho B30 + 020 (16 + 0.5)
Feed Hole to Overall Component Height Hi 1.268 max. (32.2)
Feed Hole Pitch Po 500 + 012 (12.7 £ 03)
Feed Hole-Component Center Distance P> .250 + 028 (635 + 0.7)
. 100 | + .024 (254 + 0.6
Component Lead Pitch F 200 } _ 004 (5.08 _ 0.1)
) + .016 + 04

Component Lead Pitch Fi, F2 ea 100 _ "o, (2_54 _ 0.1)
Deflection Left or Right Ap + .040 (£ 1)
Deflection Front or Rear Ah +.079 (+ 2)
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Packaging of surface mount LEDs

LEDs in SOT 23 packages are available on

continuous tapes. In this case, the IEC
publication 40 (secretariat) 458 applies.

The 8 mm broad tape is wound on an 18 cm or

33 cm film reel and is equipped. with 3000 or

10,000 components.
t

Cross section 2 reference level

LI
s0°]| ?‘Ho t, o
< Q 3
3 \_‘— +
2 -.-Ao-.
1— LK’

Dimensional table for blister tape

Top of
component

Section A/A

—_

Component

-.———— Direction of unreeling

Blister Tape

Designation Symbol Dimensions in inches (mm) Notes
SOT 23

Tape width w 315 + 012 (8 + 03)

Carrier tape thickness t 012 max. (0.3)

) Cumulative pitch error
Pitch of sprocket holes Po 157 + .004 (4 + 0.1) + 0.2 mmAO pitches
Diameter of sprocket holes Do 039 + .008 (1 + 0.2)

Distance of sprocket holes E 069 + 004 (1.75 £ 0.1)
Distance of components F 138 + 002 (35 + 0.05) Center hole to center
P, 079 + 002 (2 + 0.05) compartment
Distance compartment
to compartment Ps 157 (4)
K 098 max. (2.5) Exact dimensions are
a 15° max. given with the component
dimensions
Compartment dimensions Ri, Re 012 max. (03)
Between inner side of the
+ .004( + 0.1 ) compartment bottom and
Ho 012 _ 002 (93 ~ 005 the reference level for
measuring Ao, Bo
Ao The tolerances are chosen such that the components can change
Compartment Bo their orientation only within permissible tolerances, but can easily
be removed from the tape.

. + .008 + 0.2 Tolerance to the center of
Hole in compartment D 039 _ 002 (1 - 0.05) the sprocket hole: 0.1 mm
. - W, .217 typ. (65) The fixing tape shall not

Wi
ldth of fixing tape d 004 max. (0) cover the spracket holes.
nor protrude beyond the
carrier tape so that the
Device tilt in the compartment - 15° max. P

max. tape width will not be
exceeded.

Minimum bending radius

1.181 min. (30)
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LD 1005/1006/1007

TWO-COLOR, RED AND GREEN
T1% LED LAMP

SIEMENS

Package Dimensions in inches (mm)

026 059 .0

065 (15) (09) (1)

05 (1.1) {06) (0.8)
043 024 .0

0.65)
5
020
! 339 200
(;504)"'1'” - 1&6;’*1 (5.1)
1 ‘ | @19
ANODE GREEN lSURWE L i

CENTER

sp;xcmc! I ] S i
0.05 o = |
(1.27) ’ | e ——— —+

FEATURES
® T13% Package Size

CATHODE 866 953 ~35
ANODE RED ~4J,1§_§§_:-k(1"2§§)§5_
“2959% 937 (12.0)
(248)
a
E
. . 3
Maximum Ratings 2
Reverse Voltage (VR) . ....voveeeneii i 5V -~
Forward Current® (JE) . ....oovieint et 60 mA
Surge Current* (igg), t=<10uS ..o 1A
Storage Temperature (Tgyg) ... .oooovvvvnieeenins -55to +100°C
Junction Temperature (T) .. ... 100°C
Power Dissipation (Pioy) Tamp=25°C .. .. 200 mW

Thermal Resistance (Ryh a) Junction-to-Air. .. ............. 375 KIW

Characteristics (T, =25°C)
Parameter Symbol TSN-red GaP-green Unit

Wavelength of the Emitted Npeak 645+15 560+15 nm
Light

® Colorless Lens Dominant Wavelength Mom 638 561 nm
. Half Angle ® 50 degrees
® Two-Color Operation, (Limits for 50% of Luminous
Red and Green Intensity I)
N Forward Voltage (I =20 mA) Vg 2.4 (<30 "
L4 I{ n
;I'hcee Leadséothe :f Which Reverse Current (Vg =5 V) IR 0.01 (<10) nA
s Lommon Cathode Rise Time t 100 50 ns
¢ Minimum Lead Length 1~ Fall Time t¢ 100 50 ns
® 05" Lead Spacing Capacitance
(VR=0V, f=1MHz) Co 12 45 pF
DESCRIPTION
The LD 100X series has a colorless round, Luminous Intensity Test
5 mm case with diffuser layer. Two chips Part Number Min Unit Condition
(GaP-green and TSN-red) allow use as
ti | . d t th t f t LD 1005 25 med 10 mA
optical indicator with two functions. 1D 1008 w0 med 10mA
LD 1007 6.3 med 10 mA

Because of its very low current consump-
tion and hence low inherent heating as well
as high vibration resistance and long ser-
vice life, this LED is suitable for applica-
tions where signal lamps are not or only
inadequately useful. Moreover, the LED
can be driven by TTL ICs.

*The ratings indicated for the forward current |g or the surge current igg,

respectively, are maximum ratings of the component. If both chips are

operated simultaneously, the sum of the forward current ratings is not
allowed to exceed the indicated maximum value.

Specifications are subject to change without notice.
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SIEMENS

LD 1103/1104/1105

TWO-COLOR RED AND GREEN
RECTANGULAR LED LAMP

Package Dimensions in inches (mm)

FEATURES

® Rectangular Shape

® Colorless Lens

® Two-Color Operation, Red and Green
[ ]

Three Leads, One of Which Is
Common Cathode

Minimum Lead Length 1~
.05” Lead Spacing

DESCRIPTION

The LD 1103 series has a colorless case
with rectangular, luminous area and dif-
fuser layer. Two chips (GaP-green and
TSN-red) enable the use as optical
indicator with two functions.

Because of its very low current consump-
tion and hence low inherent heating as well
as high vibration resistance and long ser-
vice life, this LED is suitable for applica-
tions where signal lamps are not or only
inadequately useful. Moreover, the LED
can be driven by TTL ICs.
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(1) 3509 327 ‘e
08 024 (0.6)
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123.8) 2.3)
(25.2) 937 '091]
(24.8) 059
976 (1.5
(5]
043
Maximum Ratings
Reverse Voltage (Vg) ................. e i .. DY
Forward Current® (Ig) ..................................... BOMA
Surge Current (igg), t=10pus® ......... ... o e 1A
Storage Temperature (Tgyg) . . .. . . ~55to +100°C
Junction Temperature (T)) R .. 100°C
Power Dissipation (Pyo). Taymp=25°C ................ . 200 mw
Thermal Resistance Junction-Air (Ringa) - ..ot 375 KW
Characteristics (T, = 25 °C)
Parameter Symbol TSN-red GaP-green Unit
Wavelength of the Emitted Apeak 645+ 15 560+15  nm
Light
Dominant Wavelength Aom 638 561 nm
Aperture Cone (Half Angle) 50 degrees
{Limits for 50% of Luminous
Intensity 1)

Lateral Emission of
Light Screened

Forward Voltage (I = 20 mA) Ve 24(<3.0) v

Reverse Current (Vg=5V) Ig 0.01 (=10 A

Rise Time t, 100 50 ns

Fall Time 1] 100 50 ns

Capacitance (Vg =0V, Co 12 45 pF
f=1MHz)

Luminous Intensity

Test
Type Min Unit Condition
LD 1103 1.0 med 20 mA
LD 1104 16 med 20 mA
LD 1105 25 med 20 mA

*The ratings indicated for the forward current Ig or the surge current igg,
respectively, are maximum ratings of the component. Hf both chips are
operated simultaneously. the sum of the forward current ratings is not
allowed to exceed the indicated maximum value.

Specifications are subject to change without notice.
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SIEMENS LD 1133/1134/1135

TWO COLOR RED AND GREEN
CYLINDER LED LAMP

Package Dimension in Inches (mm)

Anode  Surface

02 43 Eeen notfiat Sight Radus 500
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=5 | i
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15\ 059
T@@m
| Wi red
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1953

Maximum Ratings
Reverse Voltage (Vg) ... ..
Forward Current* (ig)
Surge Current (igg), t=<10 ps* ..
Storage Temperature (Tgg) . .
Junction Temperature (T)) ...........

Power Dissipation (Py,). T;mp=25°C ........ .. ... 200 mwW
Thermal Resistance Junction-Air (Rynga) ... ..o ... 375 KIW

FEATURES
® Cylinder Shape

[ )
Colorless Lens Wavelength of the Emitted  Apeg 64515 56015  nm
® Two Color Operation, Light

Characteristics (T;mp =25°C)
Parameter Symbol TSN-red GaP-green Unit

Dominant Wavelength Adom 638 561 nm
Red and Green Aperture Cone (Hatf Angle) v 50 degrees
® Three Leads, One of Which Ly of tuminous
Is Common Cathode Lateral Emission of
Light Screened
® Minimum Lead Length 17 Forward Voitage (Ir =20 mA) Vg 2.4 (=3.0) v
Reverse Current (Vg=5 V) Ig 0.01(<10) A
® 05" Lead Spacing Rise Time 1, 100 50 ns
Fall Time t 100 50 ns
Capacitance (Vg=0 V., Co 12 45 pF
f=1MHz)
DESCRIPTION Luminous Intensity
Test
The LD 113X series has a colorless case Type Min Unit Condition
with square, luminous area and a diffuser
layer. Two chips (GaP-green and TSN-red) LD 1133 1.0 med 20 mA
allow use as optical indicator with two LD 1134 1.6 med 20 mA
functions, LD 1135 25 med 20 mA

Because of #ts very low current consump- *The ratings indicated for the forward current I or the surge current igg,

tion and hence low inherent heating as well respectively, are maximum ratings of the component. If both chips are
as high vibration resistance and long ser- operated simultaneously, the sum of the forward current ratings is not
vice life, this LED is suitable for app“ca_ allowed to exceed the indicated maximum value.

tions where signal lamps are not or only
inadequately useful. Moreover, the LED
can be driven by TTL ICs. Specifications are subject to change without notice.
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SIEMENS LDB5410

BLUE T1% LED LAMP

Preliminary Data Sheet

Package Dimensions in Inches (mm)
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LED Lamps

FEATURES Maximum Ratings
* Pure Blue Light (480 nm) Reverse voltage Vg 1 v
o Clear T-1% Plastic Package Forward current e 25 mA
. q"” ) Length Storage temperature range Tetor —55to +100 °C

. Min _Lead engt Junction temperature T 100 °C
¢ High Brightness Total power dissipation
¢ TTL Compatible (Tamp = 25°C) Pt 150 mw

Thermal resistance
Junction to Air Ridamp 500 Kw

Characteristics (T,, =25°C)

DESCRIPTION Min.  Typ. Unit
Wavelength at peak emission Apeak 480 nm
The LDB5410 is a Silicon Carbide (SiC) LED, Dominant wavelength dom 480 nm
emitting a pure blue light from a clear T13%4 Viewing angle 16 degrees.
plastic package. The LDB5410 is ideal for such Forward voltage
applications as: spectroscopy, calibration, and (I = 20 mA) Ve #=8) v
light sources in medical equipment. Reverse current
(Va=1V) Iy 001(s10)  pA
Capacitance
(Vg=0V:f=1MHz) (o 160 pF
Luminous intensity
(lg =20 mA) 25 6.0 med

CAUTION: Because of low reverse voltage, the
polarity of the LDB5410 should be checked
before inserting into a circuit.

Specifications are subject to change without notice.
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SIEMENS

FEATURES

e Green Clear Lens

o Miniature Size

e .100” Lead Spacing

o End Stackable to Arrays of Any Length
e |/C Compatible

DESCRIPTION

The LDG 47X series are green gallium
phosphide LED solid state lamps, single and
arrays. They have a green plastic encap-
sulation formed as a lens where the light is
emitted. The single lamps or arrays may be
used individually or stacked together to

form lines of any lengths. Typical applica-
tions are position indicators such as meters
and scales.

SINGLE
2 DIODE ARRAY
3 DIODE ARRAY
4 DIODE ARRAY

LDG 471
LDG 472
LDG 473
LDG 474

GREEN MINIATURE LED

Package -Dimensions in Inches (mm)
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Maximum Ratings (Individual Diode)
Reverse voltage Ve 5 v
Forward current Ir 25 mA
Surge current (ts10 ps) irs 0.5 A
Storage temperature Tstor -30 to +80 C
Junction temperature T 80 c
Soldering temperature in a 2 mm distance
from the case bottom (t% 3 s) Ts 230 Cc
Power dissipation (7