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Headquartered in Cupertino, California, Siemens Components Inc.
Optoelectronics Division designs, manufactures and markets optoelectronic
components and related products worldwide.

Siemens, a world leader in electronics,
offers through its Opto Division,

a complete line of products based

on light-emitting (LED) materials

and MOS integrated circuit technology.

Major product lines include:

B Alphanumeric LED Intelligent
Displays® and Assemblies

B Programmable Displays™

B Numeric and Alphanumeric LED
Displays

B LED Lamps

B Optoisolators

M Infrared Emitting Diodes

B Photodetectors

All aspects of day-to-day production are
closely scrutinized to maintain high qual-
ity and reliability for the customer. Quality
control checks are built into each stage
of production. In the production of LEDs,
for example, these safeguards include
lot-sampling inspection and acceptance
after final assembly. The finished product
undergoes thorough electrical, optical,
dimensional, and visual inspections. This
results in products equal to or better
than anyone in the industry.

The world’s most complete line of
optoelectronics is backed by Siemens
advanced high-volume automated facili-
ties. We can deliver your order quickly, at
competitive prices, and with prompt per-
sonal service.
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ALPHANUMERIC INDEX

Part
Number

4N25
4N26
4N27
4N28
4N32
4N33
4N35
4N36
4N37

6N138
6N139

2004-9002
2004-9003
2004-9015
2004-9016
2004-9019
2004-9020

BP108-2
BP108-3
BP103-4

BP103B-2
BP103B-3
BP103B-4

BP104
BPW 21

BPW32
BPW33
BPW34
BPW34F

BPX38-2
BPX38-3
BPX38-4

BPX43-2
BPX43-3
BPX43-4

BPX48

BPX60
BPX61
BPX63
BPX65

BPX66
BPX79
BPX80

BPX81-2
BPX81-3
BPX81-4

BPX82
BPX83
BPX84
BPX86

BPX86
BPX87
BPX88
BPX88

BPX90
BPX91B
BPX92
BPX93

BPY11P-4
BPY11P5
BPY11P6

BPY62-2
BPY62-3
BPYB4F

Description Page
Isolator, 6 Pin Sngl, 20& CTR, 6000V . ... .... 206
Isolator, 6 Pin Sngl, 20% CTR, 6000V ....... 206
Isolator, 6 Pin Sngl, 10% CTR, 6000V. .. ..... 206
Isolator, 6 Pin Sngl, 10% CTR, 6000V. .. ... .. 206
Isolator, 6 Pin Sngl, 500% CTR, 6000V ... ... 208
Isolator, 6 Pin Sngl, 500% CTR, 6000V ... ... 208
Isolator, 6 Pin Sngl, 100% CTR, 8000V. . ... .. 209
Isolator, 6 Pin Sngl, 100% CTR, 6000V. . ... .. 209
Isolator, 6 Pin Sngl, 100% CTR, 6000V. ... ... 209
Isolator 800% CTR Low Current ........... 210
Isolator 800% CTR Low Current ........... 210
Clip, T1%, Black ....................... 199
Clip, T1%,Clear. .. ... 199
Mounting Clip & Collar T1, Clear. .. ......... 199
Mounting Clip & Collar T1, Black ..... .. ... 199
Right Angle Mount, T1%4, Black . . .. ........ 199
Reflector, T1%4, Polished .............. ... 199
Photoxtr, TO-18, 60 Deg, 250uA . ... ... . ... 384
Photoxtr, TO-18, 60 Deg, 400uA . .. ....... .. 384
Photoxtr, TO-18, 60 Deg, 630uA . . ....... ... 384
Photoxtr, T1%4, 16 Deg, 25mA . .. .. ........ 386
Photoxtr, T1%4,16 Deg, 40mA . ... ...... ... 386
Photoxtr, T1%, 16 Deg, 6.3mA .. ........... 386
Photodiode, IR Piastic, Pin, 10n8, 30nA ... ... 330
Photodiode 9nAuS. .. ... .o 332
Photodlode, Plastic, 148, 20pA. . . .......... 334
Photodlode, Plastic, 1uS, 100pA. . ... ....... 336
Photodiode, Pin, Plastic, 50nS, 30nA .. ... ... 338

Photodiode, Pin, Plastic, 30nA/LX, 50n8, 30nA, 340

Photoxtr, TO-18, 40 Deg, 83mA . ...........
Photoxtr, TO-18, 40 Deg, 1.0mA . ... .. .. o
Photoxtr, TO-18, 40 Deg, 1.6mA . . ..........

Photoxtr, TO-18, 20 Deg, 25mA . ...........
Photoxtr, TO-18, 20 Deg, 4.0mA . ...........
Photoxtr, TO-18, 20 Deg, 6.3mA . .. ..... . ...

Photodiode, TO-5, 148, 300nA . ............
Photodiode, Pin, TO-5, 50nS, 30nA. . ... ... ..
Photodiode, TO-18, 148, 20pA .. . ... o

Photodiode, Pin, TO-18, 0.5n8, 5nA

Photodiode, Pin, TO-18, 0.5nS, 0.3nA. .. .. ... 352
Photovoltaic, .18"x.18", 100nALX .. .. ...... 412
Photoxtr, 10 Element Array, Plastic. . ........ 392
Photoxtr, Mini, 18 Deg, 1.0mA. . ............ 392
Photoxtr, Mini, 18 Deg, 16mA.............. 392
Photoxtr, Mini, 18 Deg, 25mA ............. 392
Photoxtr, 2 Element Array, Plastic. . ......... 392
Photoxtr, 3 Element Array, Plastic. . ......... 392
Photoxtr, 4 Element Array, Plastic. .. ........ 392
Photoxtr,  Element Array, Plastic. . ......... 392
Photoxtr, 6 Element Array, Plastic. .. ........ 392
Photoxtr, 7 Element Array, Plastic. . ......... 392
Photoxtr, 8 Element Array, Plastic. ... ....... 392
Photoxtr, 9 Element Array, Plastic. . ......... 392
Photodiode, Plastic, 800nS, 200nA. . ..... ... 354
Photodiode, Plastic, 50nA, 2.5uS . ........ .. 356
Photodiode, Plastic, 800nS, 100nA. . . .. 358
Photodiode, Plastic, 800nS, 50nA. . .. . .. .. 360
Photovoltaic, .08"x.15", 4.7uA @ 100LX . . ... 414
Photovoltaic, .08"x.15", 5.6uA @ 100LX . .. .. 414
Photovoltaic, .08"x.15", 7.1uA @ 100LX ... .. 414

Photoxtr, TO-18, 8 Deg, 2.0 mA @ 1000LX. ... 394
Photoxtr, TO-18, 8 Deg, 3.2 mA @ 1000LX. ... 394
Photovoltaic 0.23 uA ... ................. 416

Part
Number

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

CNY18-2
CNY18-3
CNY18-4
CNY18-5

CQV10-3
CcQv10-4
CQV10-5

CQv114
CQV11-5
CQV11-6
cQv1i-7

CQV13-4
CQV13-5
CQV13-6
cQv1s7

CQV15-3
CQV164
CQV16-5
CQV15-6
CQV20-3
CQve0-4
CQV20-5

cQvat-4
cQva1-5
cQvai-e
cavel-7

cQvas-4
CQv23-5
CQv23-6
cQvas-7

CQvas3
CcQvas4
CQv25-5
CQV25-6
©QV3e6-3
CQvae-4
CQV36-5

CQvar1
cavar2

CQv3s-3
CQVvas-4
CQv3s-5

CQV39-3
CQV39-4
CQv3e5
CQvsi1-G
CQVB1F

CQVE1H
cQvsid

CQV53H
CQvsad

CQVs6G
CQVE5H
CQvssd

CQVEBK

CQV56-2
CQV56-3
CQvE6-4

CQVs7-1
cQvsr-2

CQvs8-2
CQVE8-3
cQvss-4

CQvsg-2
CQV59-3

Description Page
Isolator, 6 Pin Sngl, 40% CTR, 4400V . ... ... 212
Isolator, 6 Pin Sngl, 63% CTR, 4400V ....... 212
Isolator, 6 Pin Sngl, 100% CTR, 4400V. ... . .. 212
Isolator, 6 Pin Sngl, 160% CTR, 4400V. ..., .. 212

Isolator, TO-72, 16% CTR, 800V. . ... .......
Isolator, TO-72, 25% CTR, 500V.
Isolator, TO-72, 40% CTR, 500V. .
Isolator, TO-72, 63% CTR, 500V. . ..........

Replaced by LDR1102 T1 Red Lamp .. ... . ..
Replaced by LDR1101 T1 Red Lamp ... ... ..
Replaced by LDR1102 T1 Red Lamp .. ... ...

Replaced by LDH1111 T1 HER Lamp
Replaced by LDH1111 T1 Red Lamp. .. ... ..
Replaced by LDH1111 T1 HER Lamp
Replaced by LDH1111 T1 HER Lamp .. ... ..

Replaced by LDY1131 T1 Yallow Lamp ..
Replaced by LDY1131 T1 Yellow Lamp . .
Replaced by LDY1132 T1 Yellow Lamp
Replaced by LDY1133 T1 Yellow Lamp

Replaced by LDG1161 T1 Green Lamp . .
Replaced by LDG1151 T1 Green Lamp . .
Replaced by LDG1151 T1 Green Lamp
Replaced by LDG1152 T1 Green Lamp

Replaced by LOR5001 T1%4 Red Lamp
Replaced by LDR5002 T1% Red Lamp
Replaced by LDR5002 T1%4 Red Lamp

Replaced by LDH5021 T134 HER Lamp. .
Replaced by LDH5021 T1% HER Lamp. . .
Replaced by LDH5021 T1%4 HER Lamp. .. ...
Replaced by LDH5022 T1%4 HER Lamp

Replaced by LDY5061 T1%4 Yellow Lamp .., . 165
Replaced by LDY5061 T1% Yellow Lamp . ... 165
Replaced by LDY5062 T1% Yellow Lamp . ... 165
Replaced by LDY5062 T1% Yellow Lamp . ... 165

Replaced by LDGE071 T1% Green Lamp . ... 165
Replaced by LDG5071 T1% Green Lamp . ... 165
Replaced by LDG5071 T1% Green Lamp .. .. 165
Replaced by LDGB072 T1%4 Green Lamp ., .. 165

Replaced by LDH3601, Rect. HER Lamp. . . .. 161
Replaced by LDH3601, Rect. HER Lamp. . . .. 161
Replaced by LDH3602, Rect. HER Lamp. . ... 161
Replaced by LDR3701, Rect. Red Lamp . . . . . 161
Replaced by LDR3702, Rect. Red Lamp ... .. 161

Replaced by LDY3801, Rect. Yellow Lamp, . .. 161
Replaced by LDY3802, Rect, Yellow Lamp. . .. 161
Replaced by 1.DY3803, Rect. Yellow Lamp. ... 161

Replaced by LDG3901, Rect. Green Lamp ... 161
Replaced by LDG3902, Rect. Green Lamp ... 161
Replaced by LDG3903, Rect. Green Lamp ., . 161

Replaced by LOH5191 T1%4 HER Lamp. .. . ..
Replaced by LDH5191 T13%4 HER Lamp. ... ..
Replaced by LDH5191 T1%4 HER Lamp. .. . ..
Replaced by LDH5192 T1% HER Lamp. ... ..

Replaced by LDY5391 T1% Yellow Lamp . . ..
Replaced by LDY5392 T1% Yellow Lamp . ...

Replaced by LDGH591 T1%4 Green Lamp . . . .
Replaced by LDG5591 T1%4 Green Lamp . . . .
Replaced by LDG5591 T1% Green Lamp . . . .
Replaced by LDG5591 T1% Green Lamp . . . .

Replaced by LDH5601, Cylin, HER Lamp
Replaced by LDH5601, Cylin. HER Lamp
Replaced by LDH5601, Cylin. HER Lamp

Replaced by LDR5701, Cylin, Red Lamp . . . ..
Replaced by LDR5702, Cylin. Red Lamp .. . ..

Replaced by LDY5801, Cylin. Yellow Lamp ... 177
Replaced by LDY5801, Cylin. Yellow Lamp ... 177
Replaced by L.DY5802, Cylin. Yellow Lamp ... 177

Replaced by LDG5901, Cylin. Green Lamp ... 177
Replaced by LDG5901, Cylin. Green Lamp ... 177




Part
Number

CQV59-4
CQVs9-5

DL330M
DL340M
DL430M
DL440M

DL1414
DL1416B
DL1416T

DL1814

DL2416H
DL2416T

DL3400
DL.3401
DL3403
DL3405

DL3406

DL3416
DL3416H
DL3422

DL4770
DL4775

DL7650-0
DL7651-0
DL7658-0
DL7656-0

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
DLG7187

DLO3800
DLO3901
DLO3903
DLO3905

DLO3906
DLO-4135

DLO4770
DLOA4T775

DLO7185
DLR5735

DLR5736

DLR7136

GBG1000
GBG4850

GL56

GL211
GL4484

GL4850
GL4950

GLB-2500
GLB-2855

Description Page

Replaced by LDG5902, Cylin. Green Lamp ... 177
Replaced by LDG5903, Cylin. Green Lamp ... 177

Display, .11”, Red, CC MPX, 3 Digit .. ....... 13
Display, .11", Red, CC MPX, 4 Digit . ........ 13
Display, .15", Red, CC MPX, 3 Digit . . .. .. ... 13
Display, .15", Red, CC MPX, 2 Digit . ... ... .. 13
Int. Display, 4 Char., 112", Red ............ 54
Int. Display, 4 Char,, .160",Red ............ 58
Int. Display, 4 Char., 160", Red ............ 62
Int. Display, 8 Char, 112" Red ............ 66
Int. Display, 4 Char, 160", Red, 300nS . 70
Int. Display, 4 Char,, .160",Red ....... 70

Display, .80", Red, CA, DP Left . ........... 15

Display, .80", Red, CA, DP Right ... ... 15
Display, .80", Red, CC, DP Right .. .. .. oo 15
Display, .80", Red, CC,DP Left ............ 15
Display, .80", Red, Univ 1. .............. 18
Int. Display, 4 Char, .225", Red, 500nS . .. ... 74
Int. Display, 4 Char, .225", Red, 300nS . .. ... 74
Int. Display, 4 Char, .170/110", Red, 500n8 ... 78
Display, .28", Red, CC MPX, 4 Digit. . ....... 17
Display, .28", Red, CAMPX, 4 Digit. ... ... .. 17
Display, .48" HER,CA DPLeft............ 21
Display, .43", HER, CA, DPRight. .. .. ...... 21
Display, .43", HER, CC, DP Right. .. 21
Display, .43", HER, Univ =1 .............. 21
Display, .43", Yellow, CA, DP Left. ... ....... 21
Display, .43", Yellow, CA, DP Right. . . . LA
Display, .43", Yellow, CC, DP Right 21
Display, 48", Yellow, Univ £1............. 21
Display, 43", Green, CA, DP Left. .. ........ 21
Display, .48", Green, CA, DP Right. . ........ 21
Display, .43", Green, CC, DP Right. . ... ... .. 21
Display, 48", Green, Unlv 1. ..., .. ... 21
Display, 43", Red, CA, DP Left ............ 21
Display, .43", Red, CA, DPRight . .......... 21
Display, 43", Red, Univ £1............... 21
Display, 43", Red, CC, DPRight . .......... 21
Int, Display, .43", Green, 5x7 Matrix. .. ...... 82
Disp, .68", Green, 5x7 Dot Matrix .. ........ 19
Disp, 68", Green, 5x7 Dot Matrix . ......... 19
Int. Display, Sngl, .7", Green, 6x7 Matrix . . . .. 86
Display, 80", HER, CA, DP Left. .. ......... 15
Display, .80", HER, CA, DP Right 15
Display, .80", HER, CC, DP Right . 15
Display, .80", HER, CC, DP Left............ 15
Digpiay, 80", HER, Unlv £1.............. 15
Int. Display, .43", HER, 5x7 Matrix.......... 82
Display, .28, HER, CC MPX, 4 Digit ......... 17
Display, .28, HER, CA MPX, 4 Digit. . . . .... .. 17
Int. Display, Sngl, .7", HER, 5x7 Matrix ...... 86
Display Red 5x7 Dot Matrix .68"

Com. RowCath .. .........vviiiie i 19
Display Red 5x7 Dot Matrix .68"

Com. RoOW ANOdE . . ..o\ ov e 19
Discontinued

Display, Green, 10 Element Bargraph. ... .... 42
Display, Green, 10 Element Bargraph. . ... ... 44
Lamp, Axial, Green, 1.0med @ 10mA ... ... 187
Replaced by LDG3571, T1 Green Lamp. . . . .. 157
Replaced by LDG3571, T1 Green Lamp. .. . .. 157

Replaced by LDG5171, T1% Green Lamp. ... 157
Replaced by LDG5171, T1% Green Lamp. ... 157

Light Bar, Green, .15"x.35” Emitting Area .... 39
Light Bar, Green, .35"x.35" Emitting Area . . .. 40

Part
Number

GLB-2885

HG1075G
HD10750
HD1075R
HD1075Y

HG1077G
HD10770
HD1077R
HD1077Y

HG1105G
HD11050
HD1105R
HD1108Y

HG1107G
HD11070
HD1107R
HD1107Y

HG1131G
HD11310
HD1131R
HD1131Y

HG1132G
HD11320
HD1132R
HD1132Y

HG1133G
HD11330
HD1133R
HD1133Y

HG1134G
HD11340
HD1134R
HD1134Y

IBR-3-302
1DA1414-16-1
IDA1414-16-2
1DA1416-32

IDA2416-16
1DA2416-32

IDA3416-16
IDA3416-20
IDA3416-32
IDA3422:16

IDA3422-20

IDA7135-16
IDA7135-20

IDA7137-16
IDA7137-20

LB
IL5B
IL-8
IL-9

IL-10
IL-11

IL30
IL55
IL74B

IL100
IL101

1L201
IL202
1L203

1L250
1L251

1L400

Description Page
Light Bar, Green, .35"x.75" Emitting Area . ... 41

Display, .28", Green, CA, DP Right. .. ... .. .. 25

Display, .28", HER, CA, DP Right. . . ... ... .. 25

Display, .28", Red, CA, DPRight .. ......... 25

Display, .28", Yellow, CA, DP Right. . . .. ..... 25

Display, .28", Green, CC, DP Right. . . .. ... .. 25

Display, .28", HER, CC, DP Right. ... ....... 25

Display, .28", Red, CC, DP Right ... ........ 25

Display, .28", Yellow, CC, DP Right. ... . ... .. 25

Display, .39", Green, CA, DP Right. . . .. ... .. 29

Display, .39”, HER, CA, DP Right . . .. .. ... .. 29

Display, .39", Red, CA, DP Right . ... ....... 29

Display, .39", Yellow, CA, DP Right. .. .. ... .. 29

Display, .39", Green, CC, DP Right. ... ... ... 29
Display, .39", HER, CC, DP Right. . .. ....... 29
Display, .39", Red, CC, DPRight .. . .. ... ... 29
Display, .39", Yellow, CC, DP Right. .. .. .. ... 29
Display, .63", Green, CA, DP Right. .. .... ... 33
Display, 53", HER, CA, DP Right. ... ....... 33
Display, .563", Red, CA, DP Right .. .. ....... 33
Display, .563", Yellow, CA, DP Right. . . . ... ... 33
Display, 53", Green, CA, £1 Overflow ... ... 33
Display, .53", HER, CA, =1 Overflow ....... 33
Display, .53", Red, CA, =1 Overflow . ....... 33
Display, 53", Yellow, CA, £1 Overflow .. ..., 33
Display, .63", Green, CC, DP Right. .. ....... 33
Display, 53", HER, CC, DP Right........... 33
Display, .63", Red, CC, DPRight ... ........ 33
Display, .68", Yellow, CC, DP Right. ......... 33
Display, .53", Green, CC, £1 Overflow ... ... 33
Display, .563", HER, CC, 1 Overflow . . .. 33
Display, .563", Red, CC, %1 Overflow. . . .. 88
Display, .53", Yellow, CC, %1 Overflow . ... .. 33
Int. Display Linear Array, 32 Element. . ... ... 80
Int. Display Asmbly. 16 Char, Buffer .. .. ... .. 105
Int, Display Asmbly. 16 Char. W/O Buffer ... .. 105
Int. Display Asmbly. 32 Char .............. 109
Int. .o 113
Int. 113
Int. 117
Int. 117
Int. Display Asmbly. 32 Char. . ............. 17
Discontinued . ... ..o 121

Discountinued . ... .o 121

Int. Display Asmbly. 16 Char. . ............. 125
Int. Display Asmbly. 20 Char. . ............. 1256
Int. Display Asmbly. 16 Char.. . . ............ 125
Int. Display Asmbly. 20 Char. . ............. 125
Isolator, 6 Pin Sngl, 20% CTR, 6000V .. .. ... 218
Isolator, 6 Pin Sngl, 50% CTR, 8000V ... . ... 224

Isolator Sngl 20% CTR 8KV W/O Base Lead .. 226
Isolator Sngl 20% CTR 8KV With Base Lead.. 226

Isolator Sngl 50% CTR W/O Base Lead. . . ... 227
Isolator Sngl 50% CTR W/Base Lead ....... 227
Isolator, 6 Pin Sngl, Old ILCA2-30........... 228
Isolator, 6 Pin Sngl, Old ILCA2-85. ... ....... 228
Isolator, 6 Pin Sngl, 12.5% CTR, 8000V . . . ... 230
Isolator, 8 Pin Sngl, Hi-Spd 65nS .. ......... 236
Isolator, 8 Pin Sngl, Hi-Spd 100nS, 5 mA. . . ... 240
Isolator, 6 Pin Sngl, 76% CTR, 6000V ... .... 242
Isolator, 6 Pin Sngl, 125% CTR, 6000V. ...... 242
Isolator, 6 Pin Sngl, 225% CTR, 6000V . ... .. 242
Isolator, 6 Pin Sngl, 50% CTR, 5000V, AC. .. .. 243
Isolator, 6 Pin Sngl, 20% CTR, H11AAT ... ... 245
Photo-SCR Coupler 6 Lead Dip 400V . . ... ... 247



ALPHANUMERIC INDEX (con’t)

Part
Number

ILCT-6

ILD1
ILD2

ILD-30
ILD-55

ILD74A
ILD506

ILQ1
ILQ2

ILQ-30
ILQ-55

ILQ74A
IRL60

IRL8O
IRL81

IRL500

LD100-3/S
LD100-3/T
LD100-4/S
LD100-4/T

LD100-6
LD100-7

LD110-2/S

LD110-2T
LD110-3T
LD110-4/T
LD110-5

LD113-2IT
LD113-3T
LD113-4/T
LD113-5

LD242-2
LD242-3

LD260
LD261-4
LD261-5

LD262
LD263
LD264
LD265

LD266
LD267
LD268
LD269

LD271
LD271H
LD271L

LD273
LD274

LD352-1
LD352-4
LD352-5
LD352-6
LD352-7

LD460
LD461
LD462
LD463

LD464
LD465
LD466
LD467

LD468
LD469

LD470

Description
Isolator, 8 Pin Dual, 20% CTR, 6000V . . .. ...

Isolator, 8 Pin Dual, 20% CTR, 6000V .
Isolator, 8 Pin Dual, 100% CTR, 6000V

Isolator Dual 10% CTR 6000V 30BVCEO. . . .. 234
Isolator Dual 10% CTR 6000V 55BVCEO. . . .. 234
Isolator, 8 Pin Dual, 12.5% CTR, 6000V . . . ... 230
Isolator, 8 Pin Dual, 20% CTR, 6000V . ...... 252
Isolator, 16 Pin Quad, 20% CTR, 6000V . . . ... 218
Isolator, 16 Pin Quad, 100% CTR, 6000V . . ... 222
Isolator Quad 10% CTR 6000V 30BVCEO . ... 234
Isolator Quad 10% CTR 6000V 55BVCEO . ... 234
Isolator, 16 Pin Quad, 12.5 CTR, 6000V. . .. ... 230
Emitter, IR, Axial, 4mW.................. 279
Emitter, IR, Side Facing . ................. 281
Emitter, IR, Side Facing, GAALAS .......... 283
Emitter, IR, Wide Gap. . .................. 285

Replaced by LD1005, T1% Red/Grn Lamp ... 133
Replaced by LD1005, T1%4 Red/Grn Lamp ... 133
Replaced by LD1005, T1% Red/Grn Lamp ... 133
Replaced by LD1005, T1% Red/Grn Lamp ... 133

Replaced by LD1006, T1% Red/Grn Lamp. ... 133
Replaced by LD1007, T1% Red/Grn Lamp. ... 133

Replaced by LD1103, Rect. Red/Grn Lamp . .. 135

Replaced by LD1103, Rect. Red/Grn Lamp . .. 135
Replaced by LD1103, Rect. Red/Grn Lamp . .. 135
Replaced by LD1104, Rect. Red/Grn Lamp ... 135
Replaced by LD1105, Rect. Red/Grn Lamp ... 135

Replaced by LD1133 Cylin. Red/Grn Lamp ... 137
Replaced by LD1133 Cylin. Red/Grn Lamp ... 137
Replaced by LD1134 Cylin. Red/Grn Lamp ... 137

Replaced by LD1135 Cylin. Red/Grn Lamp ... 13/
Emitter, IR, TO-18, 60 Deg, 4.0mW/SR . ... ... 288
Emitter, IR, TO-18, 60 Deg, 6.3mW/SR . . .. ... 288
Emitter, IR, 10 Element Array . . .. . ......... 290
Emitter, IR, Mini, 30 Deg, 20 mW .......... 290
Emitter, IR, Mini, 30 Deg, 3.2mW .......... 290
Emitter, IR, 2 Element Array. . ............. 290
Emitter, IR, 3Element Array. . ............. 290
Emitter, IR, 4 Element Array . .. ............ 290
Emitter, IR, 5 Element Array . . . ............ 290
Emitter, IR, 6 Element Array. . ............. 290
Emitter, IR, 7 Element Array. . . ............ . 290
Emitter, IR, 8 Element Array. . ............. 290
Emitter, IR, 9 Element Array. .. ............ 290

Emitter, IR, T1%4, 25 Deg, 10mW/SR. . . ... ...
Emitter, IR, T1%4, 25 Deg, 16mWI/SR. . .
Emitter, IR, T1%4, 25 Deg, 10mW, 1" ... ... ...

Emitter, IR, Oval T1%, 25 Deg, 30mW/SR . ... 294
Emitter, IR, Oval T1%, 10 Deg, 30mW/SR . ... 296
Replaced by LDH3521 T1 HER Lamp ... .... 157
Replaced by LDH3521 T1 HER Lamp . ... ... 157
Replaced by LDH3521 T1 HER Lamp . ... ... 157
Replaced by LDH3522 T1 HER Lamp . . .. 157
Replaced by LDH3522 T1 HER Lamp . ... ... 157

Replaced by LDR460 10 Element Red Array .. 141
Replaced by LDR461 1 Element Red Lamp . .. 141
Replaced by LDR462 2 Element Red Array . .. 141
Replaced by LDR463 3 Element Red Array . .. 141

Replaced by LDR464 4 Eilement Red Array . .. 141
Replaced by LDR465 5 Element Red Array . .. 141
Replaced by LDR466 6 Element Red Array . .. 141
Replaced by LDR467 7 Element Red Array ... 141

Replaced by LDR468 8 Element Red Array . .. 141
Replaced by LDR469 9 Element Red Array ... 141

Replaced by LDG470 10 Element Green Array 139

Part
Number

LD471
LD472
LD473

LD474
LD476
LD478

LD481

LD502-1
LD502-4
LD502-5
LD502-6
LD502-7

LD512-1
LD512-4
LD512:5
LD512-6

LD512-7
LD512-8

LD-1005
LD-1006

LD-1007

LD-1103
LD-1104
LD-1105

LD-1133
LD-1134
LD-1135

LDG-470
LDG-471
LDG-472
LDG-473

LDG-476
LDG-478

LDG-1151
LDG-1152
LDG-1153

LDG-1251
LDG-2330

LDG-3571
LDG-3572

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-3521
LDH-3522
LDH-3523

LDH-3601
LDH-3602
LDH-3603

LDH-5021
LDH-5022

Description Page

Replaced by LDG471 1 Element Green Lamp . 139
Replaced by LDG472 2 Element Green Array . 139
Replaced by LDG473 3 Element Green Array . 139

Replaced by LDG474 4 Element Green Array . 139
Replaced by LDG476 6 Element Green Array . 139
Replaced by LDG478 8 Element Green Array . 139

Replaced by LDY481 1 Element Yellow Lamp . 143
Replaced by LDH5021 T1% HER Lamp 165

Replaced by LDH5021 T1% HER Lamp...... 165
Replaced by LDH5021 T1% HER Lamp...... 165
Replaced by LDH5021 T1%4 HER Lamp. ..... 165
Replaced by LDH5022 T1% HER Lamp. ..... 165
Replaced by LDH5121 T1%4 HER Lamp...... 173
Replaced by LDH5121 T1% HER Lamp. ..... 173
Replaced by LDH5121 T1% HER Lamp...... 173
Replaced by LDH5121 T1% HER Lamp 173
Replaced by LDH5121 T1%4 HER Lamp. ... .. 173
Replaced by LDH5122 T1% HER Lamp. . . ... 173
Replaces LD100-3S-5S T1% Red/Grn Lamp .. 133
Replaces LD100-6 T1% Red/Grn Lamp. . . ... 133
Replaces LD100-7 T1% Red/Grn Lamp.. .. ... 133

Replaces LD110-2S-3S Rect Red/Grn Lamp .. 135
Replaces LD 110-4S-4T Rect Red/Grn Lamp. .. 135
Replaces LD110-5 Rect Red/Grn Lamp . . . . .. 135

Replaces LD113-2S-3S Cylin Red/Grn Lamp .. 137
Replaces LD113-4S-4T Cylin Red/Grn Lamp .. 137

Replaces LD113-5 Cylin Red/Grn Lamp.. . . . . . 137
Replaces LD470 10 Element Green Array . ... 139
Replaces LD471 1 Element Green Lamp . .. .. 139
Replaces LD472 2 Element Green Array . . ... 139
Replaces LD473 3 Element Green Array . . . . . 139
Replaces LD476 6 Element Green Array . . . . . 139
Replaces LD478 8 Element Green Array . . . . . 139
Replaces CQV15-3,4,5T1 GreenLamp . . .. .. 149
Replaces CQV15-6,7 T1 Green Lamp. . . .. 149
Lamp, Green T1,10mcd @ 20mA .. ... .. .. 149
Lamp, Green, T1%,2.5mcd @ 20 mA. . .. . .. 153
SOT 23 Surface Mountable Lamp . ......... 145
Replaces GL211, GL4484, T1 Green Lamp ... 157
Lamp, Green, T1,6mcd @ 20mA. . ........ 157
Replaces CQV39-3 Rect Green Lamp . ... ... 161
Replaces CQV39-4 Rect Green Lamp . . .. 161
Replaces CQV39-5 Rect Green Lamp . ... ... 161
Replaces CQV25-3-5 T1% Green Lamp. . .. .. 165
Replaces CQV25-6,7 LD507-6,7 T1% Green

Lamp....... ... .. 165
Replaces GL4850/4950, LD517-5 T1% Green

Lamp....... ... .. . 173
Replaces LD517-6,7 T1% Green Lamp ... ... 173
Replaces CQV55G,H,J T1% Green Lamp . ... 169

Replaces CQV55K T1% Green Lamp. . ... ...

Replaces CQV59-3 Cylin Green Lamp . . . . . ..
Replaces CQV59-4 Cylin Green Lamp . . ..
Replaces CQV59-5 Cylin Green Lamp . .. .. ..

Replaces CQV11-4-7 TTHER Lamp . ........
Replaces CQV11-8 TI HERLamp ..........
Lamp, HERT1,6.0mcd @ 10mA ... ... ....

SOT 23 Surface Mountable Lamp . .. . . B

Replaces LD352-1-6 T1 HER Lamp . ........
Replaces LD352-7,8 T1 HER Lamp . ........
Lamp, HER, T1,6.0mcd @ 10mA. .. .......

Replaces CQV36-3,4 Rect. HER Lamp. . ... ..
Replaces CQV36-5 Rect. HER Lamp . . ... ...
Replaces CQV36-6 Rect. HER Lamp .. ... ...

Replaces CQV21-4-6, LD502-5,6, T1% HER. .. 165
Replaces CQV21-7,8, LD502-7,8, T1% HER. .. 165




Part
Number

LDH-5023

LDH-5121
LDH-5122
LDH-5123

LDH-5191
LDH-5192
LDH-5193

LDH-5601
LDH-5602

LDR-460
LDR-461
LDR-462
LDR-463

LDR-464
LDR-465
LDR-466
LDR-467

LDR-468
LDR-469

LDR-1101
LDR-1102
LDR-1103

LDR-1201

LDR-3501
LDR-3502
LDR-3503

LDR-3701
LDR-3702

LDR-5001
LDR-5002
LDR-5003

LDR-5091
LDR-5092
LDR-5093

LDR-5101
LDR-5102
LDR-5103

LDR-5701
LDR-5702

LDRG-2340
LDY-481

LDY-1131
LDY-1132
LDY-1133

LDY-1231
LDY-2320

LDY-3561
LDY-3562

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

Description Page
Replaces LD502-9 T1%4 HER Lamp......... 165
Lamp, HER, T1%4,20mcd @ 10mA. .. .. ... 173
Lamp, HER, T1%, 4.0 mcd @ 10 mA. . ... 173
Lamp, HER, T1%,60mcd @ 10 mA. . ... ... 173

Replaces CQV51FG,H T1%4 HER Lamp. .. . .. 169
Replaces CQV51J T1%4 HER Lamp L
Replaces CQV51K T1%4 HER Lamp

Replaces CQV56-4 T1%4 HER Lamp. .. ... ... 177
Replaces CQV56-5 T1%4 HER Lamp. .. ...... 177
Replaces LD460 10 Element Red Array . . .. .. 141

Replaces LD461 1 Element Red Lamp. . .. ... 141
Replaces LD462 2 Element Red Array. ... . ..
Replaces LD463 3 Element Red Array

Replaces LD464 4 Element Red Array
Replaces LD465 5 Element Red Array. . .
Replaces LD466 6 Element Red Array. . .
Replaces LD467 7 Element Red Array

Replaces LD468 8 Element Red Array
Replaces LD469 9 Element Red Array

Replaces CQV10-3 T1 RedLamp...........
Replaces CQV10-4,4 T1 RedLamp .........
Lamp, Red, T1,40mcd @ 20 mA. ... .....

Lamp, Red, T1%,1.0mcd @ 20mA .. ... ... 153

Replaces RL209A & RL4484, 1, T1 Red Lamp . 157
Replaces RL209-2, LD350-4 T1 Red Lamp. ... 157

Lamp, Red, T, 40mcd @ 20mA. . ........ 157
Replaces CQV37-1 Rect Red Lamp .. ....... 161
Replaces CQV37-2 Rect Red Lamp . ... ..... 161

Replaces RL4403 & RL4850, T1% Red Lamp . 165
Replaces RL2000, CQV20-4 & -5 T1% Red
Lamp .. e 165

Lamp, T1%4, Red, 4.0 mcd @ 20 mA.. . 165
Replaces LD50-1, 2, T1% Red Lamp. . 169
Replaces CQV50-6,7 T1% Red Lamp. ....... 169
Replaces CQV50-8 T13%4 RedLamp......... 169
Replaces RL5053A & -1 T1% Red Lamp . . . .. 173
Replaces RL5053-2, T1% RedLamp .. .... .. 173
Replaces RL5053-3, T1% Red Lamp . .. ... .. 173
Replaces CQV57-1 CylinRed Lamp .. ....... 177
Replaces CQV57-2 CylinRed Lamp . ... .. ... 177
SOT 23 Surface Mountable Lamp .. ........ 145
Replaces LD481 1 Element Yellow Lamp. . . . . 143
Replaces CQV13-4,5 T1 Yeliow Lamp. .. .. ... 149
Replaces CQV13-6 T1 Yellow Lamp . . . ... 149
Replaces CQV13-7 T1 Yellow Lamp . . . . . ... 149
Lamp, Yellow, T13%4,1.0mcd @ 10 mA. . ... .. 153
SOT 23 Surface Mountable Lamp . ......... 145
Replaces YL212, YL4484 T1 Yellow Lamp. ... 157
Lamp, Yellow, T1,25med @ 10mA .. ...... 157
Replaces CQV38-3 Rect Yellow Lamp . ...... 161
Replaces CQV38-4 Rect Yellow Lamp . ... ... 161
Replaces CQV38-5 Rect Yellow Lamp .. ... .. 161
Replaces CQV23-4, 5, LD506-5 T1%4 Yellow

AMP .o 165
Replaces CQV23-6,7, LD506-6,7 T13%4 Yellow
Lamp. .. ... 165
Replaces LD516-5,6 YL4550/4850 T1%4 Yellow
Lamp. ... 173
Replaces LD516-7, T1%4 Yellow Lamp .. ... .. 173
Replaces LD516-8, T1%4 Yellow Lamp . ... ... 173
Replaces CQV53G,H T1% Yeliow Lamp. . . ... 169
Replaces CQV53J T1%4 Yellow Lamp. . ... ... 169
Lamp, Yellow, T1%,30mcd @ 10mA . ... ... 169
Replaces CQV58-3 Cylin Yellow Lamp . ... ... 177
Replaces CQV58-4 Cylin Yellow Lamp . ... ... 177

Replaces CQV58-5 Cylin Yellow Lamp . ... ... 177

Part
Number

LPD80
LPT80

LPT100
LPT100A
LPT100B

LPT110
LPT110A
LPT110B

LPT500

MDL2416
MDL2416C

0OBG1000
OBG-4830

OLB-2300
OLB-2655
OLB-2685

PD2816
RBG-112
RBG-1000
RBG-4820
RBG-8820
RGL5621

RL50
RL50-01

RL54
RL55

RL209-1
RL209-2
RL209A

RL2000
RL4403
RL4484
RL4850

RL5053-1

RL5053-2
RL5053-3
RL5053-A

RRL-1100
RRL-3105
RRL-3112

RRL5601
RRL5621
RRL5641

RYL5621
SFH100

SFH200
SFH202
SFH203
SFH204

SFH205
SFH205-Q2
SFH206
SFH206K

SFH305-2
SFH305-3

SFH309

SFH400-2
SFH400-3

SFH401-2
SFH401-3

SFH402-2
SFH402-3

Description Page
Photodarlington, Plastic, Side Facing. . ...... 396
Photoxtr, Plastic, Side Facing 40 Deg. . ... ... 397
Phototransistor, Ceramic, 30 Deg, 2mA .. ... 399
Photoxtr, Ceramic TO-18, 30 Deg, 1.0 mA . ... 399
Photoxtr, Ceramic TO-18, 30 Deg, 1.3 mA . ... 399
Photoxtr, Ceramic TO-18, 50 Deg, 2mA .. ... 399
Photoxtr, Ceramic TO-18, 50 Deg, 6 mA .. ... 399
Photoxtr, Ceramic TO-18, 50 Deg, 8 mA .. ... 399
Photoxtr, Wide Gap. . ... ................. 402
Int. Display, 4 Char, .15", Red Hi-Rel .92
Int. Display, 4 Char, .15", Hi-Rel Lev.C. ... ... 92
Display, HER Red, 10 Element Bargraph . .. .. 42
Display, HER, 10 Element Bargraph ... ... ... 44
Light Bar, HER, .15"x.35" Emitting Area. . . . .. 39
Light Bar, HER, .35"x.35" Emitting Area ... .. 40
Light Bar, HER, .35"x.75" Emitting Area . . ... 41
Int. Display, 8 Char, .160" Red . ... ......... 97
Linear Array, 112 Element. .. .............. 46
Display, HER Green, 10 Element Bargraph. ... 42
Display, Red, 10 Element Bargraph ......... 44
Linear Array, 101 Element . ............... 48

Lamp, Resistor, Axial, Green, 2mcd @ 5V ... 195

Lamp, Axial, Red, .5 mcd @ 10 mA Water CIr . 181
Replaced by RL54 Red Lamp. . ............

Lamp, Axial, Red, 0.5 mcd Typ. @ 10mA .... 183
Lamp, Axial, Red,20mecd @ 10mA .. ... ... 185
Replaced by LDR3501 T1 Red Lamp .. ... ... 157
Replaced by LDR3502 T1 Red Lamp . . ... ... 157
Replaced by LDR3501 T1 Red Lamp . . ... ... 157
Replaced by LDR5001 T1% Red Lamp .. . ... 165
Replaced by LDR5001 T1% Red Lamp ... ... 165
Replaced by LDR3501 T1 Red Lamp .. ... ... 157
Replaced by LDR5001 T13%4 Red Lamp . ... .. 165
Replaced by LDR5101 T1% Red Lamp . . . . .. 173
Replaced by LDR5102 T1% Red Lamp . . . ... 173
Replaced by LDR5102 T1% Red Lamp . . .. .. 173
Replaced by LDR5101 T1% Red Lamp ... ... 173
Lamp, Resistor, T1, Red 5V. . .. ............ 189
Lamp, Resistor, T1%, Red 5V. .. ........... 191
Lamp, Resistor, T1%, Red 12V. ... ......... 191
Lamp, Resistor Axial, Red, .3mcd @ 5V ... .. 193
Lamp, Resistor Axial, Red, 6 med @ 5V. . ... 193
Lamp, Resistor Axial, Red,1.0med @ 5V .... 193
Lamp, Resistor Axial, Yellow, . 2mcd @ 5V ... 195
Photodiode, Plastic, 1.2uS,10nA ... .. ...... 362
Photodiode, Plastic, 148, 20pA. .. .. ... ... 364
Photodiode, Pin, TO-18,0.5nS,5nA ... ... ... 366
Replacedby BPW21 ... ....... ... ... .... 368
Photodiode, Plastic, 4 Quadrant, 2nA. . ... ... 370
Photodiode, Black TO-92, Pin, 50nS, 30nA. ... 372
Photodiode, Pin, Black TO-92, 50nS, 30nA. ... 374
Photodiode, Black TO92, Pin, 50nS, 30nA . ... 376
Photodiode, Pin, 50nS, 30nA .. ............ 378
Photoxtr, Mini, 16 Deg, 1L.OmA ... .......... 404
Photoxtr, Mini, 16 Deg, .6 mA . .. .......... 404
Photoxtr, T1, ImA, 30 Deg.. . . ... .......... 406
Emitter, IR, TO-18, 6 Deg, 20mW/SR .. ... ... 298
Emitter, IR, TO-18, 6 Deg, 32mW/SR .. ... ... 298
Emitter, IR, TO-18, 15 Deg, 1TOmW/SR. ... .. .. 300
Emitter, IR, TO-18, 15 Deg, 16mW/SR. .. .. ... 300
Emitter, IR, TO-18, 40 Deg, 25mW/SR. . ... .. 302
Emitter, IR, TO-18, 40 Deg, 4.0mW/SR ... .. .. 302



ALPHANUMERIC INDEX (con’t)

Part
Number Description Page
SFH404 Emitter, IR, TO-46, 1.5 mW, GAALAS. .. ... ... 304

SFH405-2 Emitter, IR, Mini, 16 Deg, 1.6 mW
SFH405-3 Emitter, IR, Mini, 16 Deg, 2.5 mW. .
SFH405-4 Emitter, IR, Mini, 16 Deg, 4.0 mW

SFH407-1 Emitter, IR, TO-46, 4mW/SR, 50nS. ... ... ... 308
SFH407-2 Emitter, IR, TO-46, .63mWI/SR, 50nS. . . ... 308
SFH407-3 Emitter, IR, TO-46, 1.0mWI/SR, 50nS . . . .. ... 308
SFH409 Emitter, IR, T1, 30 Deg, 6mW/SR . . ...... ... 310
SFH480 Emitter, IR, TO-18, HERmetic, 6 Deg.. ... .. .. 312
SFH481 Emitter, IR, TO-18, HERmetic, 15 Deg. . ... 313
SFH482 Emitter, IR, TO-18, HERmetic, 40 Deg.. ... ... 314
SFH484 Emitter, IR, T1%, 8 Deg, 100mW GAALAS . . .. 315
SFH485 Emitter, IR, T1%4, 18 Deg, 30mW GAALAS . . .. 317
SFH485P Emitter, IR, T1%4, 65 Deg, Flat Pin, GAALAS .. 319
SFH487 Emitter, IR, T1 20 Deg, 30mW, GAALAS
SFH487P Emitter, IR, T1 65 Deg, Flat, GAALAS. . ... ...
SFH500 Photoxtr, TO-18, 60 Deg, 700 uA

@ 1000LX, 25......... ... ... ... 408
SFHB600-0 Isolator, 6 Pin Sngl, 40% CTR, 2800V ....... 255
SFH600-1 Isolator, 6 Pin Sngl, 63% CTR, 2800V . ...... 255
SFH600-2 Isolator, 6 Pin Sngl, 100% CTR, 2800V. ...... 255
SFH600-3 Isolaotr, 6 Pin Sngl, 160% CTR, 2800V. ... ... 255
SFHB01-1 Isolator, 6 Pin Sngl, 40% CTR, 5300V . ...... 259
SFH601-2 Isolator, 6 Pin Sngl, 63% CTR, 5300V 259
SFH601-3 Isolator, 6 Pin Sngl, 100% CTR, 5300V. . . . 259
SFH601-4 Isolator, 6 Pin Sngl, 160% CTR, 5300V 259
SFH609-1 Isolator, 6 Pin Sngl, 40% CTR, 5300V,

Veeo 90V. ..o 263
SFH609-2 Isolator, 6 Pin Sngl, 63% CTR, 5300V,

Veeo90V. ... 263
SFH609-3 Isolator, 6 Pin Sngl, 100% CTR, 5300V,

Veeo 90V. ... 263
SFH610-1 Isolator, 4 Pin Sngl, 40% CTR, 2600V ....... 267
SFH610-2 Isolator, 4 Pin Sngl, 63% CTR, 2600V 267
SFH610-3 Isolator, 4 Pin Sngl, 100% CTR, 2600V. . . . 267
SFH610-4 Isolator, 4 Pin Sngl, 160% CTR, 2600V 267

SFH611-1 Isolator, 4 Pin Sngl, 40% CTR, 2600V . ...... 267

SFH611-2 Isolator, 4 Pin Sngl, 63% CTR, 2600V ....... 267
SFH611-3 Isolator, 4 Pin Sngl, 100% CTR, 2600V. . . . 267
SFH611-4 Isolator, 4 Pin Sngl, 160% CTR, 2600V 267
SFH710 Lamp, T1%,Blue. ... ................... 197
SFH900 Reflector, Switch, Mini, 0.5mA . ... ......... 271
SFH900-1 Reflector Switch, Mini, 0.3mA . . ...2n
SFH900-2 Reflector Switch, Mini, 0.5mA .. ........... 271
TP60 Photovoltaic, Rnd Pkgd, .55" Dia, 1uA/LX .. .. 418
TP61 Photovoltaic, Rnd .55" Dia, 1pA/LX ... ... ... 418
YBG1000 Display, Yellow, 10 Element Bargraph........ 42
YBG4840 Display, Yellow, 10 Element Bargraph. ... .. .. 44
YL56 Lamp, Axial, Yellow, 2.0 med @ 10mA . ... ... 187
YL4484 Replaced by LDY3561 T1 Yellow Lamp ... ... 157
YL4550 Replaced by LDY5161 T1% Yellow Lamp . ... 173
YL4850 Replaced by LDY5161 T1%4 Yellow Lamp . ... 173
YLB-2400 Light Bar, Yellow, .15"x.35" Emitting Area . ... 39
YLB-2755 Light Bar, Yellow, .35"x.35" Emitting Area.. ... 40
YLB-2785 Light Bar, Yellow, .35"x.75" Emitting Area . ... 41






Led Numeric Displays

Luminous intensity
Package Package Dimensions Part  |Character Per Segment
Type (Shown Actual Size) Number Height Description Polarity | Color Typ @mA | Page
DL-7750R 7seg.D.P.left | c A.
DL-7751R 7 seg. D.P.right Red 400p.cd 20
DL-7756R + 1 overflow UNIV.
DL-7760R 7seg.D.P.right | C.C.
DL-76500 7seg.D.P. left
Single DL-76510 Toos D ] Hi. Eff
Digit - seg.D.P. right ILER 1 1720pcd | 20
Encap- 1 , I ’ DL-76530 7seg. D.P.right | C.C. Red
sulated T' l DL-76560 | 11mm +1overflow UNIV. 2
(Filled ] DL-7660Y | .43" 7seg.DP.left | cA
Reflector) o o |® [ c A,
DL-7661Y 7seg. D.P.right Yellow | 1500pcd 20
DL-7663Y 7seg.D.P.right | C.C.
DL-7666Y + 1 overflow UNIV.
DL-7670G 7seg.D.P.left | c A,
" W b DL-7671G 7seg. D.P. right Green 640ucd | 20
DL-7673G 7seg.D.P.right | C.C.
750" 500" 246 DL-7676G +1overfiow | UNIV.
HD1131R 7seg.D.P.right | c A
HD1132R + 1 overflow Red 1400pcd 35
HD1133R 7seg.D.P.right | c.c.
HD1134R + 1 overflow
HD11310 7seg.D.P.right | c A
Single HD11320 + 1 overflow Hi.Eff. | 1400ucd 20
Digit - HD11330 7seg.D.P.right | c.c. Red
Encaé)é . HD11340 | 13.5mm | *1overflow 33
sulat HD1131Y | 53" 75seg.D.P.righ
(Filled - A 113 53 seg right | c.A.
Reflector) L HD1132Y =+ 1 overflow Yellow | 1300pcd 20
HD1133Y 7seg.D.P.right | c.c.
HD1134Y + 1overflow
HG1131G 7seg.D.P.right | c A
H W b HG1132G + 1 overflow Green | 1400pcd 20
HG1133G 7seg.D.P.right | cc.
691 488 238 HG1134G + 1 overflow
DL-3400 7seg.D.P.left |G A
3 DL-3401 7 seg. D.P.right
Single I , , ' DL-3403 7seg.D.P.right | c.c. Red 900pcd | 20
Digit — - DL-3405 7 seg. D.P.left
Enlcap- , DL-3406 | 20mm +1 overflow UNIV. 15
e DLO-3900 | 8" 756 DP.Ief | oA
Reflector) e o o " o DLO-3901 7seg. D.P.right
H W 5 DLO-3903 7seg.D.P.right | cc. Hi. Eff. 2000pcd 20
DLO-3905 7seg.D.P.left Red
1.09" 780"  .330" DLO-3906 =1 overflow UNIV.

PACKAGE DIMENSIONS: H (HEIGHT), W (WIDTH), D (DEPTH — WITHOUT LEADS OR STANDOFFS)

10




Led Numeric Displays

. . Luminous Intensity
Package Pascr:(agep?lrerg_lons Part  |Character Per Segment
Type (Shown Actual Size) Number | Height Description Polarity | Color Typ @mA | Page
HD1075R 7seg.D.P. r?ght C.A. Red 800p.cd 20
Compact HD1077R 7seg.D.P. r.lght C.C .
S!ngle HD10750 7seg.D.P.right | C.A. Hi. Eff. 1000p.cd 15
Digi ILI HD10770 | 7mm | 7seg.D.P.right | C.C. Red 2
o 1. HD1075Y | og" 7seg.D.P.right | C.A. Yellow | 900ucd | 15
(Filled H W D HD1077Y 7seg.D.P.right | C.C.
Reflector) . HG1075G 7seg.D.P.right | C.A. Green | 1000pncd 15
.390” .295" .236" " 3
HG1077G 7seg.D.P.right | C.C.
Compact DL-4770 7seg.D.P.right | C.C. Red 180p.cd 10
Four DL-4775 C.A.
Digit N —
B = I = = I = 7o .
sulte . -, [, 28
Reflector) DLO-4770 7seg.D.P.right | C.C. Hi.Eff. | 400wcd | 10
DLO-4775 CA Red
H w D
.390" 1.26” .220"
HD1105R 7seg.D.P.right | c A
Red 1000ucd 25
HD1107R 7seg.D.P.right | cc.
HD11050 7seg.D.P.right | c A
Compact Hi. Eff. 1000pcd 15
Single | I_I HD11070 | 1omm | 7seg.D.P.right | c.c. Red
Digit 39"
Encap- L [~ ’ - 29
sulated I—L I_L HD1105Y 7seg.D.P.right | c A
(Filled Yellow 900p.cd 15
Reflector) HD1107Y 7seg.D.P.right | cc.
HG1105G 7seg.D.P.right | c A
Green | 1000pcd 15
H w D HG1107G 7seg.D.P.right | c.c.
.508" .386" .236"

PACKAGE DIMENSIONS: H (HEIGHT), W (WIDTH), D (DEPTH - WITHOUT LEADS OR STANDOFFS)
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Magnified Monolithic Numeric Displays

Luminous Intensity

Package Package Dimensions Part Character Per Segment
Type (Shown Actual Size) Number Height Description Polarity Color Typ @(mA) | Page
Mult o @ A DL-330M | 28mm | 7seg.3Digit
3‘9" feg | Lo DL-340M | .11" 7 seg. 4 Digit Cc.C. Red 1500ucd 5 13
agnifi —
Monolithic DL-430M 3.8mm 7 seg. 3 Digit MULTI-
=Y = DL-440M | .15" 7 seg. 2 Digit PLEX
[
H w D
DL-330M 435" .595” .230”
DL-340M .435" 795" .230"
DL-430M .435" .895" .300"
DL-440M .435" .595" .300"
Alpha Numeric Display
Light Luminous Intensity
Package Package Dimensions Part Emitting Per Segment
Type (Shown Actual Size) Number Area Description Polarity Color Typ @ (mA) | Page
Single Common
Chagn DLR-5735 cathode row
Encap- Common Red
sulated DLR-5736 anode row
(Filled 17.5mm | 5x7dotmatrix | MULTI- 200pcd 20
Reflector) PLEX
19
DLG-5735 .69” Common
cathode row| Green 650ncd 10
H W D DLG-5736 | Common
705" 505" 250" - anode row

12




SIEMENS

DL-330M

.11 INCH 3 DIGIT

DL-430M

.15 INCH 3 DIGIT

DL-340M

.11 INCH 4 DIGIT

DL-440M

.15 INCH 2 DIGIT

RED 7 SEGMENT MAGNIFIED MONOLITHIC NUMERIC DISPLAY

FEATURES

e Rugged Encapsulated Package

e Integrated Magnifier Lens

e Monolithic Construction for Maximum
Brightness at Minimum Power

e Common Cathode for Simplicity of
Multiplexing

e Standard Dual-In-Line Package

e 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
o bl K2
| T7
as| 5 E‘"P#\ 7 Vai
fo 595 ——
T ¥
2
; .

e ¥

‘l'? 02
e S

A

g
DL-340M DL-440M
L f+-30-

e Dl Kl 2 oe [] %,
1t ) % T n %,%1
s S E e e 1 s ea]
45| =] b . ‘L.;L Kl 30 435 LT.-’ L:l. 15 30
4] T -t T ——t

AL — . - - 595 -
T ¥ iy S
7L L = L.
¥ RN 5 N
g g o A

Maximum Ratings (at 25°C)

Power Dissipation/Digit ............. ... ... ... ... 80 mW

Derating Factor from 25°C/Digit ............... 1.8 mW/°C

Storage and Operating Temperature ... ...

Continuous Forward Current

Per Segment and Decimal ...................... 20 mA
Per Digit Total .......... . . ... 40 mA
Peak Inverse Voltage
Per Segment and Decimal ......................... 3v
Opto-Electronic Characteristics (at 25°C) Test
Parameter Min Typ Max Unit Condition
Luminance 1.5 mcd lg=5mA
Emission Peal
Wavelength 650 nm
Line Half-Width 40 nm
Forward Voltage 1.7 20 lg =20 mA
Dynamic Resistance 7 Q Ig=10 mA
. V=0,
Capacitance 50 pF f=1MHz
Reverse Leakage 100 uA Vg=3.0V

Specifications subject to change without notice.
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1211 10 9 8 7

1 2 3 4 5 6

Pin number 12 omitted
for orientation

14 13 12 11

1 2 3 4 5 6 7
Pin number 8 omitted

for orientation

4 LINE
BCD to
7 SEGMENT
DECODER
DRIVER

Pin

N=OQOOONONHWN=

—-—

hd
5

OCONONHRWN =

10

DL-330M
Function

Cathode D1
Anode E
Anode D
Cathode D2
Anode C
Anode DP
Cathode D3
Anode B
Anode G
Anode A
Anode F
No Pin

DL-340M
Function

No Connection
Anode E
Anode D
Anode C
Anode DP
Anode G
Cathode 4
No Pin
Anode B
Cathode 3
Anode F
Cathode 2
Anode A
Cathode 1

1 2 3 4 5 6

[Pin number 12 omitted
for orientation

T 2.3 4 5 6
/Pln number | omitted

for orientation

]
NSoORNOOAWN= T

JERENEN

=2
3

OCONOOHWN =

10

DL-430M
Function

Cathode D1
Anode E
Anode D
Cathode D2
Anode C
Anode DP
Cathode D3
Anode B
Anode G
Anode A
Anode F
No Pin

DL-440M
Function

No Pin
Anode E
Anode D
No Pin
Anode C
Anode DP
Cathode D2
Anode B
Anode G
Anode A
Anode F
Cathode D1

Rs_
NN
A
AN
AN
A
NN

CATHODE
DRIVERS

BLOCK DIAGRAM FOR TYPICAL

DISPLAY DRIVE CIRCUITRY

14




SIEMENS

DL-3400 SERIES

RED

DLO-3900 SERIES

HIGH EFFICIENCY RED

0.8 INCH SEVEN SEGMENT NUMERIC DISPLAY

Package Dimensions in Inches

-07

tC'tara(:ler

I

}..39 F:33
.39-+]
13
Package

Specifications subject to change without notice.

FEATURES
* Rugged Encapsulated Package

¢ Filled Reflector Construction

¢ Very Large 0.8 inch (20 mm) Digit Height

¢ Choice of: Common Anode or Common Cathode
Left or Right Decimal Point

Universal Polarity Overflow

Wide Viewing Angle
* Good “Off” Segment Contrast

Intensity Coded for Display Uniformity
Standard 0.6 inch Duail-In-Line Package

with Leads on 0.1 inch Centers

Part
Number

DL-3400
DL-3401
DL-3403
DL-3405
DL-3406
DLO-3900
DLO-3901
DLO-3903
DLO-3905
DLO-3906

Description

Common Anode
Common Anode
Common Cathode
Common Cathode
Universal Overflow 1
Common Anode
Common Anode
Common Cathode
Common Cathode
Universal Overflow =1

Left Hand Decimal
Right Hand Decimal
Right Hand Decimal
Left Hand Decimal
Right Hand Decimal
Left Hand Decimal
Right Hand Decimal
Right Hand Decimal
Left Hand Decimal
Right Hand Decimal

DESCRIPTION

The DL-3400 Series, Red, and DLO-3900 Series, High
Efficiency Red, are very large 0.8 inch (20 mm) LED
seven segment displays. The series offers the choice
of either common anode or common cathode
versions, left or right decimal point, as well as a
polarity and overflow indicator.

These displays were designed for viewing distances
of up to 30 feet and can be used in electronic
instruments, point-of-sale systems, clocks, and other
general industrial and consumer applications.

These displays are painted to match the appearance
of an unlit segment in order to maximize contrast
enhancement. Contrast enhancement filters are
recommended for use with all displays.

15




1 A 18
2 \ S 17
3 F B 16
g é 15 FUNCTION
~3900 3901 ~3003 3805 73906
6 ig PIN -3400 -3401 -3403 3405 -3406 PIN
1 | NOPIN NO PIN NO PIN NO PIN NO PIN 1
7 E C 12 2 | CATHODEA [CATHODEA |ANODEA | ANODEA | CATHODEA | 2
8 1 3 | CATHODE F |CATHODE F | ANODE F ANODE F ANODE D 3
4 | ANODE N CATHODE | CATHODE | CATHODED | 4
9| o O 1]10 5 | CATHODE E |CATHODE E | ANODE E ANODE E CATHODEC | &
pp D DP 6 | ANODE ANODE CATHODE | CATHODE | CATHODEE | 6
7 | CATHODE OP |[NOCONN.  |NOCONN. | ANODE DP | ANODE E 7
8 | NOPIN NO PIN NO PIN NO PIN CATHODE 0P | 8
9 [ NOPIN NO PIN NO PIN NO PIN NO PI
TOP VIEW 10 | NOPIN CATHODE DP | ANODE P | NO PIN ANODE DP | 10
1 CATHODE D |[CATHODE D NODE ANODE D g:¥:gg§ gP :;
12 | ANODE AN CATHODE | CATHODE
1 18 13 | CATHODE C |CATHODEC |ANODEC | ANODEC ANODE B 13
14 | CATHODE G |CATHODE G | ANODE G ANODE G ANODE C 14
2 17 15 | CATHODE B [CATHODEB |ANODEB | ANODE B ANOJE A 15
3 D 16 16 | NOPIN NO PIN NO PIN NO PIN NO PIN 16
A 17 | ANODE ANODE CATHODE | CATHODE | CATHODEA | 17
4| ¢ 15 18 | NOPIN NO PIN NO PIN NO PIN NO PIN 8
5| —— 14
9 U of |13
8 E 12
11
9 o 0|10
DP
TOP VIEW
DL-3400 Series DLO-3900 Series
Power Dissipation per Segment on Dp (TA=50°C) ........ 100mMW 85mwW
p(Ta

Operating Temperature ..............

........ —20°Cto +85°C

—20°Cto +85°C

Storage Temperature .............c.ccvvvvnnn. —-20°Cto +85°C  ........... -20°Cto +85°C
Peak Forward Current per Segment or Dp
(TA=50°C, Pulse Width <1.2ms) ..................... 200MmA e 120mA
DC Forward Current per SegmentorDp .................. S50mMA 30mA
Derating Factor from™B0°C ............coovveinnnenn. 1MA/°C 6mA/°C
Reverse Voltage per SegmentorDp ..o, B.0V e 6.0V
Lead Soldering Tempeature
(116 inch Below Seating Place) . .............. 260°Cfor3sec. ............. 260°C for 3 sec.
OPTO-ELECTRICAL CHARACTERISTICS @ Tao=25°C
Parameter Test Condition Min. Typ. Max. Units
Luminous Intensity/Segment (Digit Average)
DL-3400 Series lg=20mA 500 900 ped
DLO-3900 Series lg=20mA 650 2000 ped
Forward Voitage
DL-3400 Series Ig=20mA 16 2.0 \%
DLO-3900 Series g =20mA 2.2 2.8 v
Reverse Current
DL-3400 Series Vg=56V 10 100 A
DLO-3900 Series Vg=6V 10 100 A
Dominant Wavelength
DL-3400 Series Ad 640 nm
DLO-3900 Series Ad 625 nm
Rise and Fall Time 10 ns
Temperature Coefficient of Forward Voltage lp=20mA -15 mV/°C

16




DL-4770/DL-4775

RED

DLO-4770/DLO-4775

HIGH EFFICIENCY RED
7-SEGMENT 4-DIGIT DISPLAY

Package Dimensions in Inches (mm)

SIEMENS

10° TYP
DIGIT 1 1. i t‘/‘g /‘\-/k “h
|7}; A= LIRS [ A
ISl wila
oL Oe L O
I
2 a (32)
(5'7)1 | _PART NUMBER
f DLATIX FINTENSITY CODE

i

SQ. PINS 13 PLCS

Maximum Ratings @ 25°C

Power Dissipation (PACKAGE) - . .+« vvvvvrvnnnnneeeiiieiiennaaans
Derate Linearly from @ 25°C .
Storage Temperature ......... .
Operating TEMPerature .............covvveiieeiiinineeonns
Continuous Forward Current

FEATURES

e DL & DLO-4770 Common Cathode
DL & DLO-4775 Common Anode

e 0.28 Inch (7 mm) Digit Height DL-4770/5 (DI SEYMENt).....vveviveiiiniieiiee,
¢ Rugged Encapsulated Package DLoiors e aamenett -
o Filled Reflector Construction DLO-4770/5 (all segments lit)
* End Stackable Module O ATI0/5 o oo eeeeseeseee e sv
e Intensity Coded for Display DLO-4770/5. .. it 3V
Uniformity
e Right Hand Decimal
e Colon Included for Clock Opto-Electronic characteristics Per Segment (@ 25°C)
Applications
Test
Parameter Min Typ Max Unit Condition
Luminous Intensity/Segment
(Digit Average)
DL 08 18 med I =10 mA
DESCRIPTION DLO 25 40 med |§ =10mA

The DL/DLO-4770/4775 is a 0.28 inch (7
mm) four-digit display in a 0.39 x 1.26 inch
(10mm x 32mm) package. The units are end
stackable and offer a colon for time-keeping
and other operations. The DL/DLO-
4770/4775 is designed to serve a wide variety
of industrial and consumer applications
requiring medium-sized digits in a very small
package.

17

Forward Voltage
DL 20 V. lp=20mA
DLO 28 Vo lg=20mA

Reverse Current

100 uA Vp=3V
DLO 100 uA V=3V

Peak Emission Wavelength
DL 660 nm

DLO 630 nm

Specifications are subject to change without notice.



Pin Location

.55 300 10 10 30 40 55
(14) (7.6) (2.54) (2.54) (7.6) (10.2) (14)
00

QJSOA} : 4 : 8 :‘1) 12 13
1
05 %0 3 N ¢
(ren’ L
10
(2.54)
Top View ¢
Pin Function

DL & DLO-4775 DL & DLO-4770
PIN FUNCTION PIN FUNCTION

1 | DIGIT 1 ANODE 1 | DIGIT 1 CATHODE

2 | SEGMENT B CATHODE 2 | SEGMENT B ANODE

3 | SEGMENT C CATHODE 3 | SEGMENT C ANODE

4 | DIGIT 2 & LOWER COLON ANODE| 4 | DIGIT 2. & LOWER COLON CATHODE
5 | SEGMENT A CATHODE 5 | SEGMENT A ANODE

6 | SEGMENT D CATHODE 6 | SEGMENT D ANODE

7_| DECIMAL POINT CATHODE 7 | DECIMAL POINT ANODE

8 | DIGIT 3 & UPPER COLON ANODE 8 | DIGIT 3 & UPPER COLON CATHODE
9 | COLON CATHODE 9 | COLON ANODE

10 | SEGMENT F CATHODE 10 | SEGMENT F ANODE

11 | SEGMENT E CATHODE 11| SEGMENT E ANODE

12 | SEGMENT G CATHODE 12 | SEGMENT G ANODE

13 | DIGIT 4 ANODE 13| DIGIT 4 CATHODE




SIEMENS

FEATURES

e DL-5735 Common Row Cathode
DL-5736 Common Row Anode

e 5 x 7 Matrix Array with Row-column
Select

o End & Side Stackable

e Rugged Encapsulation (Filled Reflector
Construction)

e Compatible with ASCll and EBCDIC
Format

o Standard 12 pin, 0.3" pin spacing,
Dual-Inline-Package

e Good “OFF” Segment Contrast
Grey face with clear segments.

DESCRIPTION

The DLR-573X Series, a gallium arsenide phos-
phide, and the DLG-573X Series, a gallium
phosphide, is a 5x7 dot matrix Light emitting
diode alphanumeric display.

Compatible with ASCII and EBCDIC formats,
the DL573X is well suited for use in keyboard
verifiers, computer peripheral equipment, other
applications requiring an alphanumeric dis-
play, and stackable both horizontally and verti-
cally to generate large alphanumeric or even
graphic displays.

DLR-5735 RED
DLR-5736 RED
DLG -5735 GREEN

DLG-5736 GREEN
0.68" (17.27 mm)
5 x 7 ALPHANUMERIC DISPLAY

Package Dimens|

PIN NUMBER 1
ORIENTATION
NOTCH

COLUMN 1

COLUMN 2

jons in Inches (mm)

COLUMN 4
COLUMN §

COLUMN 3

08(20) DIA MAX  BRIGHTNESS ,
/wpucm CATEGORY f 100 (2 54)

K'Y
300 (7 62 3 ROW 1
) HPOK
200 (5 08) ?}ﬁ}{}{ Row 2 /
&
1002 54)—{){4/\?{}{ AOW 3 o 100 (254) TP
R ——1
G eSS e |
2
NN s =%
100 (2 54) HDCHEY-row s 3
200105 OV;{[ DY row 6 N
2298 —
300 17 62 C O} now 7
2 DATE CODE

200 (5 08);

100 (2 54

[ 505 (12 8)—]
MAX

PART NUMBER

100 (2 54,
200 (5 08

250 (6 35)

180 (4.57) MIN
Y

+ 006 (152)
| size 04011021 T oot o0 04
020 (0 51) S0 PINS:

NOMINAL

—

N
NOTE RECOMMENDED
MOUNTING BOARD HOLE

300 (7.62)

Maximum Ratings @ 25°C

Power Dissipation (Package)
Derate Linearly from 25°C
Storage Temperature ...
Operating Temperature ...

750 mwW
11.5mW/°C
20°C to +70°C
..-20°C to +70°C

Continuous Forward Current

Per Segment

Pulse Peak Current/Segment

20% Duty Cycle..

Reverse Voltage

Solder Temperature

1/16 below seating plane for 5 seconds ...

Opto-Electronic Characteristics (@ 25°C)

Test
Parameter Min Typ Max Unit Condition
Luminous Intensity

Digit Average

DLR-573X 100 200 cd l.=20mA

DLG-573X 320 650 cd  =10mA
Forward Voltage

DLR-573X 1.7 2.0 \ - = 20 MA

DLG-573X 23 3.0 uV o 1=20mA

Reverse Current

100 WA Vy=3v

Peak Emission Wavelength

DLR-573X 650 nm

DLG-573X 565 nm
Spectral Line Half-Width

DLR-573X 40 nm

DLG-573X 30 nm
Capacitance

DLR-573X 115 pf V=0

DLG-573X pt V=0

Specifications
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subject to change without notice.




PIN CONFIGURATIONS

DL-5735 DL-5736
PIN NUMBER 1 PIN NUMBER 1
ORIENTATION 1 OR\ENTA“ON]
NOTCH NOTCH
SCHEMATIC SCHEMATIC
R Y2 — ~N T ]
i Ll i 2 [PN FUNCTION 1 L_m PIN FUNCTION
, -DITDI—I—N- el : 1 | ROW 1 CATHODE l—DF -Nl-ldl[{)l' Wl 1 | COLUMN 1 CATHODE
11 2 | ROW 2 CATHODE 2 A 2 | ROW 3 ANODE
s Ll I+ L] - 3 | COLUMN 2 ANODE IDH I BHDH [y 3 | COLUMN 2 CATHODE
10 4 | COLUMN 1 ANODE 3 10 4 | ROW 5 ANODE
\ L] I+ oL I 5 | ROW 6 CATHODE HE H<G B i<y \ 5 | _ROW 6 ANODE
6 | ROW 7 CATHODE Ty 1 6 | ROW 7 ANODE
Enslialmnlall s Lz ] colovnsanobE CoHi! i I ! . 7 | COLUMN 4 CATHODE
5 8 | ROW 5 GATHODE 5 — 8 | COLUMN 5 CATHODE
| . [=] coLumn « AnopE iH it ; 9 | ROW 4 ANODE
10| ROW 4 CATHODE 6 10 | COLUMN 3 GATHODE
S D T 11| ROW 3 CATHODE w 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
o
o
o
7 LINE ASCIl o
o
) 1 ol
11 & 8|
DIGIT SELECT o— — — —
7 BIT INPUT — 1 2 3
STORAGE BUFFERS [
! 1]
MASTER [ )|
CLOCK
I
TIMING
CIRCUITRY
T CHARACTER
ROM
l )
[ [T
5 BIT OUTPUT
STORAGE '+ 1 2 3 —
e o [TTTT TTTT]
COLUMN[ ; ] . ] 3
DRIVERS
TITTTI [ITT [ITTTT
W W B e w e
DRIVERS — DISPLAY — DISPLAY — DISPLAY —
— — — =




SIEMENS DL-7750R SERIES DL-76500 SERIES

RED HIGH EFFICIENCY RED
DL-7660Y SERIES DL-7670G SERIES
YELLOW GREEN

0.43 INCH SEVEN SEGMENT NUMERIC DISPLAY

FEATURES designed for use in instruments, point-of-sale systems,
clocks, and other general industrial & consumer
©® Rugged Encapsulated (Filled Reflector Construction) applications.
® Choice of Colors (Including High Intensity Red)
as well as Common Anode (D. P. Left & Right), Part Number Color Deseription
Common Cathode and Universal Polarity Overflow DL-7750R  Standard Red C.A. 7 Segment, D.P. Left
® Sharp, Clear .43 Inch Character for Viewing up to DL-7751R " C.A. 7 Segment, D.P. Right
20 Feet DL-7756R " Univ. 1 Polarity Overflow
i DL-7760R " C.C. 7 Segment, D.P. Right
® [ntensity Coded for Matching Uniformity
. . . . DL-76500 High Efficiency Red C.A. 7 Segment, D.P. Left
° -In- ,
Standard 14 Pin, .3 Inch Pin Spacing, Dual-In-Line DL-76510 p C.A. 7 Segment. D.P. Right
Package DL-76530 " C.C. 7 Segment, D.P. Right
DL-76560 " Univ. £1 Polarity Overflow
DL-7660Y Yellow C.A. 7 Segment, D.P, Left
DL-7661Y " C.A. 7 Segment D.P. Right
DL-7663Y " C.C. 7 Segment, D.P. Right
DESCRIPTION DL-7666Y 4 Univ. £1 Polarity Overflow
. DL- G G LA 7S t, D.P. Left
The DL-7750R, -76500, -7660Y, -7670G series are large DL Ie70G  Grpen A e s
0.43 inch (10.92 mm) Red; Hi-efficiency Red, Yellow, DL-7673G ” C.C. 7 Segment, D.P. Right
and Green seven segment displays. These displays are DL-7676G " Univ. £1 Polarity Overflow
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Tp=25°C
STANDARD RED DL-7750R/7751R/7756R/7760R

Parameter Symbol Test Condition Min. Typ. Max Units
ly lf=10 mA 120 | 350 ucd
Luminous Intensity/Segment Iy Iy =25 mA 1000 ucd
Peak Wavelength \peak 665 nm
Dominant Wavelength N 645 nm
Forward Voltage/Segment or D.P. Vi lf=10 mA 1.6 2.0 "
Reverse Current/Segment or D.P. I Vp=6V 0.01 10 rA
Rise and Fall Time t, t 5 ns
HIGH EFFICIENCY RED DL-76500/76510/76530/76560
Parameter Symbol Test Condition Min. Typ. Max. Units
. . ly=5mA 90 260 ued
Luminous Intensity/Segment ly I, =15 mA 1000 ucd
Peak Wavelength Apeak 645 nm
Dominant Wavelength N 638 nm
Forward Voltage/Segment or D.P. Vi lf=5 mA 1.9 24 v
Reverse Current/Segment or D.P. ™ Vr=6V 0.01 10 pA
Rise and Fall Time t 4 100 ns
YELLOW DL-7660Y/7661Y/7663Y/7666Y
Parameter Symbol Test Condition Min. Typ. Max. Units
. R lf=5mA 90 200 ucd
Luminous Intensity/Segment ly I, =15 mA 900 ucd
Peak Wavelength Apeak 590 nm
Dominant Wavelength A 592 nm
Forward Voltage/Segment or D.P. \/ lf=5 mA 1.9 2.4 \J
Reverse Current/Segment or D.P. IR Vg =6V 0.01 10 A
Rise and Fall Time t,, t 100 ns
GREEN DL-7670G/7671G/7673G/7676G
Parameter Symbol Test Condition Min. Typ. Max. Units
. ’ lf=5mA D.C. 120 | 260 ucd
Luminious Intensity/Segment ly I =15 mA D.C. 1000 ucd
Peak Wavelength Apeak 560 nm
Dominant Wavelength N 561 nm
Forward Voltage/Segment or D.P. \/ li=5mA 1.9 24 \
Reverse Current/Segment or D.P. [ Ve =6V 0.01 10 A
Rise and Fall Time t,, t 50 ns

Specifications subject to change without notice.
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DL-7750/7751/7760R

DL0O=7650/7651/76530

276

Maximum Ratings

Power Dissipation per Segment or D.P. @ 25°C

Storage Temperature

Operating Temperature

Peak Forward Current per Segment or D.P.
(t<10usec)

Continuous Forward Current per Segment or D P

Peak Inverse Voltage per Segment or D.P.

Lead Soldering Temperature

Standard
Red

Al
Others
50 mW
—40to +85°C
-35to +85°C

400 mA 150 mA

25 mA 175 mA
6.0V
230°C for 3 seconds

Package Dimensions in Inches (mm)

DLG-7670/7671/7673G
DLY-7660/7661/7663Y

DL-7756R/DL-7676G/DL-76560/DL-7666Y

Pin

2040 (1.02)
020 (.510)
] =N
}-
750+ 010 -600
(19.05. 25) (15.24)
p
‘-I 100 (2.54)
ke— 319
(8.1) MAX
1 a o 14
2 o o 13
3| o ol Ao |[12
4 nC?,- LI | KA
si| o LEES | BT
6fl o o e
7 L] L]
- ToP VIEW

Function

Anode -d.p.
Cathode -d.p.
Cathode -b
Cathode -a
No Pin
Anode -a
Anode -b

la—
(7.01) —o{ e 100 040 020 - /,wn
(1.02) (.510)
| TH
ﬂ | 430 750 010 600 U 408
LH.D.P. ” | (10.92) (19.05202) (15.24) ’:’H [7 (10.36)
| amm—— __L
© | /o O,'\
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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 1 gath:de d
3 Anode 3 Anode 3 Cathode 2 node -d
4 No Pin a No Pin 4 No Pin 3 No Pin
5 No Pin 5 No Pin 5 No Pin 4  Cathode -c
6 Cathode -d.p. 6 No Conn. 6 No Conn. 5 Cathode -e
7 Cathode -e 7 Cathode -e 7 Anode -e 6 Anode -e
8 Cathode -d 8 Cathode -d 8 Anode -d 7
9 No Conn. 9 Cathode -d.p. 9 Anode -d.p. Anode -¢
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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SIEMENS HD 1075 R, HD 1077 R

RED

HD 1075 O, HD 1077 O

HIGH EFFICIENCY RED

HD 1075Y, HD 1077 Y

YELLOW

HG 1075 G, HG 1077 G

GREEN

0.28 INCH (7mm) SEVEN SEGMENT NUMERIC DISPLAY

Package Dimension in inches (mm)
.295.008 ;100
+ (2554)
(75£02) 3 PLACES
T
.390+.008 ’

(9.9t0,2) [ ]
Il —
[ L ] =

e

DP
.010
f T (025
.236-004 358+.020
(6.0-01) 8105
* .378£.020
” (9.620,5)
.050
(1,27) _’I l‘"_, | <020
(0.5)
FEATURES DESCRIPTION
® Rugged Encapsulated Package The 0.28 inch (7 mm) Digit Height Series of
® 0.28 Inch (7 mm) Digit Height HD & HG 1075/1077 Seven Segment Displays
® Choice of Colors offers the. cho_ioe of comn.\on anc?de or common
© Common Anode or Common Cathode cathode‘wnh right hand def:um.al point. .
o Wide Viewi These displays have good viewing and can be used in
‘ae .lewmg . i . electronic instruments, point-of-sale systems, clocks, and
® Intensity Coded for Display Uniformity 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.

Product Color Description
HD1075 R Red Common Anode Right Decimal
HD1077 R Red Common Cathode Right Decimal
HD1075 0 High Efficiency Red Common Anode Right Decimal
HD1077 O High Efficiency Red Common Cathode Right Decimal
HD1075 Y Yellow Common Anode Right Decimal
HD1077 Y Yellow Common Cathode Right Decimal
HG1075 G Green Common Anode Right Decimal
HG1077 G Green Common Cathode Right Decimal
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MAXIMUM RATINGS

Power Dissipation (PerSegment) . ... ... ... ..ttt R 40 m‘\)N
Operating TempPerature . .. .. ..o .o vt enn e ineeeneenr oo -3‘5o to +85°C
Storage Temperature . ... .........c.ccouuuennn PR -40 to +85C
D.C. Forward Current per segment

HD1075 R, HD1077 R . . . ittt et e e et et et e e e 20 mA

HD1075 O, HD1077 O, HG1075 G, HG1077 G, HD1075 Y, HD 1077 Y ........ 15 mA
Peak Forward Current (t < 10 us)

HD1075 R, HD1077 R ....... e e e e 400 mA

HD1075 O, HD1077 O, HG1075 G, HG1077 G, HD1075 Y, HD1077Y ....... 150 mA
Reverse Voltage . ................... e e e e e e e 6V
Thermal Resistance (Junctionto Air) . .. ... .. ot 170 K/W
Soldering Temperature (Less than 5 sec @ min distanceof 2mm) . ... ........... 230°C

Optoelectronic Characteristics @ 25°C

Parameter Min Typ Max Units Conditions

Luminous Intensity (Per Segment)

HD1075 R, HD1077 R 120 350 ucd Ig=10mA
800 ued Ig =20 mA
HD1075 O, HD1077 O 920 260 ucd Ig=56mA
1000 ucd Ig=156mA
HD1075 Y, HD1077 Y 90 200 ued Ig=5mA
900 ucd Ig=16mA
HG1075 G, HG1077 G 120 260 ucd lg=5mA
1000 ucd Ig=156mA
Forward Voltage
HD1075 R, HD1077 R 16 2.0 \ Ig=10mA
HD1075 O, HD1077 O, HG1075 G, HG1077 G 19 24 Ig=5mA
HD1075 Y, HD1077 Y ) 1.9 24 \Y lg=5mA
Reverse Current 0.01 10 MA Vg =6V
Peak Emission Wavelength
HD1075 R, HD1077 R 665 nm
HD1075 O, HD1077 O 645 nm
HG1075 G, HG1077G 560 nm
HD1075 Y, HD1077 Y 590 nm
Rise Time/Fall Time
HD1075 R, HD1077 R 5 ns
HD1075 O, HD1077 O, HD1075 Y, HD1077 Y 100 ns
HG1075 G, HG1077 G 50 ns
Capacitance
HD1075 R, HD1077 R 40 pf VR =0y f= 1MHz
HD1075 O, HD1077 O 12 pf VR =0y f=1MHz
HG1075 G, HG1077G 45 pf Vg =0y f=1MHz
HD1075 Y, HD1077Y 10 pf Vg =0y f=1MHz
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RADIATION CHARACTERISTICS
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SIEMENS HD 1105 R, HD 1107 R
HD1105 O, HD 1107 O

HIGH EFFICIENCY RED

HD 1105Y,HD 1107 Y

YELLOW

HG 1105 G, HG 1107 G

GREEN
0.39 INCH (10 mm) SEVEN SEGMENT NUMERIC DISPLAY

Package Dimensions in Inches (mm)
S “~-~~'-»Ta‘a?}::‘a’f“
{108 + Aa)"“‘““"l
] =
I I
s | gy - Pe==n (288
(a0 " 3 e
261,002
(8.0 + .05)
*F (782 *{
FEATURES DESCRIPTION
® Rugged Encapsulated Package The 0.39 inch (10 mm) Digit Height Series of
® Large 0.39 Inch (10 mm) Digit Height HD & HG 1105/1107 Seven Segment Displays
@ Choice of Colors offers the choice of common anode or common
e Common Anode or Common Cathode cathode with right hand decimal point.
¢ Wide \_/ieWi"g . . ) These displays were designed for viewing distances
® Intensity Coded for Display Uniformiiy of up to 10 feet and can be used in electronic
® +1 Polarity Overflow instruments, point-of-sale systems, clocks, and other

general industrial and consumer applications. All
displays have a light grey face.

Contrast enhancement filtered are recommended for
use with all displays.

Specifications are subject to change without notice.
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MAXIMUM RATINGS

Power Dissipation Per Segment (Tamb =45°C). . .« o oot it ettt et e iaeeans 50 mW
OPerating TEMPErAUIE. . ..o v vt v vt et e et e et e et e e e aee e -35%t0 +85°C
Storage TempPerature . . .. .o vii v it iin it e -40°to +85°C
D.C. Forward Current Per Segment (Tamp = 45°C)
HD1105R, HD1107R . ................ e et e e 25 mA
HD11050, HDT1T070. & o v v vt it it s ettt st ine e i s i e i s 17.5 mA
HG1105G, HG1107G. ... ... e e e e e 17.5 mA
HD110BY, HD 1107 Y. & o ittt et it ettt et et ettt eans 17.5 mA
Peak Forward Current (t < 10 s, Tamp =45°C)
HD1106R, HDT107R. . o v vt ittt it e ittt et sttt cne e 400 mA
HD11050, HD11070. . & v v vt i it ettt ittt s i an st en st in s ans .. 160 mA
HG1105G, HG1107G. . . . .. v v v v v v i e e s e 150 mA
HD1108Y, HD1107Y . 4 o v ittt e ittt sttt st et et e e 150 mA
Reverse Voltage. . . ... oottt i i e e e 6V
Thermal Resistance (Junction to Air)
HD & HG 1105/1107 SBrES . . o v v vttt it e et e et iee e e inne e 135 K/W
Soldering Temperature (Less than 5 sec @ min distanceof 2mm). ... ............. 230°C
Optoelectronic Characteristics @ 25°C
Parameter Min Typ Max Units Conditions
Luminous Intensity (Per Segment)
HD1105R, HD1107R 120 350 ued IF=10mA
1000 ucd I =25mA
HD11050, HD11070 90 260 ned Ig=5mA
1000 ucd I =15 mA
HD1105G, HD1107G 120 260 ued I =5mA
1000 pcd IF =15mA
HD1105Y, HD1107Y 90 200 ucd IF =5 mA
900 ucd Ig=15mA
Forward Voltage
HD1105R, HD1107R 16 2.0 v Ig=10mA
HD11050, HD11070 1.9 24 A\ Ig=5mA
HG1105G, HG1107G 1.9 24 v Ig =5mA
HD1105Y, HD1107Y 19 2.4 v Ip=56mA
Reverse Current 0.01 10 MA VR =6V
Peak Emission Wavelength
HD1105R, HD1107R 665 nm
HD11050, HD11070 645 nm
HG1105G, HG1107G 560 nm
HD1105Y, HD1107Y 590 nm
Rise Time/Fall Time
HD1105R, HD1107R 5 ns
HD11050, HD11070 100 ns
HG1105G, HG1107G 50 ns
HD1105Y, HD1107Y 100 ns
Capacitance
HD1105R, HD1107R 40 pf VR =0y f=1MHz
HD11050, HD11070 12 pf VR =0y f=1MHz
HG1105G, HG1107G 45 pf VR =0y f=1MHz
HD1105Y, HD1107Y 10 pf VR =0y f = TMHz

Specifications subject to change without notice.
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Product Color Description

HD1105R Red Common Anode Right Decimal
HD1107R Red Common Cathode Right Decimal
HD11050 High Efficiency Red Common Anode Right Decimal
HD11070 High Efficiency Red Common Cathode Right Decimal
HG1105G Green Common Anode Right Decimal
HG1107G Green Common Cathode Right Decimal
HD1105Y Yellow Common Anode Right Decimal
HD1107Y Yellow Common Cathode Right Decimal

HD & HG 1105/1107

g~ W N
N o0 ©

I * op 1|6

Top View
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Cathode E
Cathode D
Cathode DP
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES
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SIEMENS HD1131R, HD1132R, HD 1133R, HD 1134R

RED

HD 11310, HD 11320, HD 11330, HD 11340

HIGH EFFICIENCY RED

HD1131Y, HD1132Y, HD1133Y, HD 1134Y

YELLOW

HG 1131G,HG 1132 G, HG 1133 G, HG 1134 G

GREEN
0.53 (13.5 mm) SEVEN SEGMENT NUMERIC DISPLAY

Package Dimensions in Inches (mm)

7 T
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FEATURES DESCRIPTION
® Rugged Encapsulated Package The 0.53 inch (13.5 mm) Digit Height Series of
® Large 0.53 Inch (13.5 mm) Digit Height HD & HG1131/1133 Seven Segment Displays offer the
® Choice of Colors choice of common anode or common cathode versions
® Common Anode or Common Cathode with right hand decimal point.
e Wide Viewing The HD & HG1132/1134 overflow displays also offer
the choice of common anode or common cathode
® Intensity Coded for Display Uniformity versions with right hand decimal point.
¢ 1 Polarity Overflow These displays were designed for viewing distances of
® Pin for Pin Compatibility with DL00/DL507,  p to 20 feet and can be used in electronic instruments,
FND500/FND507, MAN6680/MANG660, point-of-sale systems, clocks, and other general industrial
TIL322/TIL321 and consumer applications. All displays have a light
grey face.

Contrast enhancement filters are recommended for use
with all displays.

Specifications subject to change without notice.
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MAXIMUM RATINGS

Power Dissipation Per Segment (Tamp =45°C). v v v v o v it e 60 mw
Operating Temperature . . . ... ..ttt ittt et e e e e e e -35° to +85°C
Storage TeMPErature . . . ..o v it e et it e e -40° to +85°C
D.C. Forward Current Per Segment (T amp, = 45°C)
HD1131R, HD1132R, HD1133R, HD1134R . . . . . . . ... . i 35 mA
HD11310, HD11320, HD11330,HD11340 . . . . . . .. ..o e e 20 mA
HG1131G, HG1132G, HG1133G, HG1134G . ... ... ... ... i 20 mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y .. .. . . i e e 20 mA
Peak Forward Current (t< 10 ys, Tamp = 45°C)
HD1131R, HD1132R, HD1133R, HD1134R . . . . . . . ... .. i i 400 mA
HD11310, HD11320,HD11330,HD11340 . . . . . .. .. it e e e e 150 mA
HG1131G, HG1132G, HG1133G, HG1134G .. ... ... ... it 150 mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y ... . ... . . i 150 mA
Reverse Voltage . ... ... . ... i 6V
Thermal Resistance (Junction to Air)
HD & HG 1131/1133 8€1HS. . . o oot i et it e et et et e et e e i e 115 K/W
HD & HG 1132/1134 SBIIES - « « v v« o v e e et et e e e e e e e e e e e e e 155 K/lN
Soldering Temperature (Less than 5 sec @ min distance of 2mm) . .............. 230C

Optoelectronic Characteristics @ 25°C

Parameter Min Typ Max Units Conditions
Luminous Intensity (Per Segment)
HD1131R, HD1132R, HD1133R, HD1134R 120 300 ucd Ig=10mA
1400 ucd Ig =356mA
HD11310, HD11320, HD11330, HD11340 90 260 ucd lg =5mA
1400 ucd Ig =20 mA
HG1131G, HG1132G, HG1133G, HG1134G 120 260 ucd lg =6 mA
1400 ucd lg =20 mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y 90 200 ucd lg =56mA
1300 ucd lg =20 mA
Forward Voltage
HD1131R, HD1132R, HD1133R, HD1134R 1.6 2.0 \ Ig =10 mA
HD11310, HD11320, HD11330, HD11340 1.9 24 \Y Ig=5mA
HG1131G, HG1132G, HG1133G, HG1134G 1.9 24 \% Ig =6mA
HD1131Y, HD1132Y, HD1133Y, HD1134Y 1.9 24 \ lg =5mA
Reverse Current 0.01 10 MA VR=6V
Peak Emission Wavelength
HD1131R, HD1132R, HD1133R, HD1134R 665 nm
HD11310, HD11320, HD11330, HD11340 645 nm
HG1131G, HG1132G, HG1133G, HG1134G 560 nm
HD1131Y, HD1132Y, HD1133Y, HD1134Y 590 nm
Rise Time/Fall Time
HD1131R, HD1132R, HD1133R, HD1134R 5 ns
HD11310, HD11320, HD11330, HD11340 100 ns
HG1131G, HG1132G, HG1133G, HG1134G 50 ns
HD1131Y, HD1132Y, HD1133Y, HD1134Y 100 ns
Capacitance
HD1131R, HD1132R, HD1133R, HD1134R 40 pf VR =0y f = 1MHz
HD11310, HD11320, HD11330, HD11340 12 pf Vg =0y f=1MHz
HG1131G, HG1132G, HG1133G, HG1134G 45 pf Vg =0y f=1MHz
HD1131Y, HD1132Y, HD1133Y, HD1134Y 10 pf VR =0y f=1MHz

Specifications subject to change without notice.
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Product Color Description
HD1131R Red Common Anode Right Decimal
HD1132R Red Common Anode £1 Right Decimal
HD1133R Red Common Cathode Right Decimal
HD1134R Red Common Cathode 1 Right Decimal
HD11310 High Efficiency Red Common Anode Right Decimal
HD11320 | High Efficiency Red | Common Anode £1 Right Decimal
HD11330 High Efficiency Red Common Cathode Right Decimal
HD11340 High Efficiency Red Common Cathode =1 Right Decimal
HG1131G Green Common Anode Right Decimai
HG1132G Green Common Anode *1 Right Decimal
HG1133G Green Common Cathode Right Decimal
HG1134G Green Common Cathode 1 Right Decimal
HD1131Y Yellow Common Anode Right Decimal
HD1132Y Yellow Common Anode +1 Right Decimal
HD1133Y Yellow Common Cathode Right Decimal
HD1134Y Yellow Common Cathode £1 Right Decimal
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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 10 element Separately | Red 500pcd 20
Enlc?pé OBG-4830 ggn%':%h :gldefess' Hi.Eff. | 2500pcd | 20
sulate: Red
(Filled [] D D D D DD D D[I YBG4840 ) package anode Yollow 2000m0d 20 44
Reflector) .06x.15 and "
DIP cathode
H w D GBG-4850 Green 2000u.cd 20
.400” 1.0 .240"
10 Element RBG-1000 10 element Separately | Red 500ucd 20
En‘cap‘; 0BG-1000 g::a%fgggkage ag?fess- Hi.Eff. | 2500pcd 20
sulatel able
(Filled pooooonoon anode Red 2
Reflector) and
DIP YBG-1000 | g4« .15 cathode Yellow 2000p.cd 20
H w D GBG-1000 Green 2000u.cd 20
.360" .990" .180"
PACKAGE DIMENSIONS: H (HEIGHT), W (WIDTH), D (DEPTH — WITHOUT LEADS OR STANDOFFS)
Linear Arrays
Light Luminous Intensity
Package Package Outline Part Emitting Drive
Type Number Area Description Scheme Color Min. @ (mA) | Page
112 Element 5x60mil | 101red 8x13
clear epoxy 8per elements multiplexed
backfilled T group in | spaced 1mm common Red bars|
cover @ 00000000 3 @ RBG-112 | 13groups | C.toC. cathode with 240pucd | 10mA | 46
Single-in l 13x13mil| 11 Yellow scale | (ed) yelow ('g' both red
line 11yellow | marks spaced zg?se yellow)
100 mil pin LEDs, every 10 11C.C. (chips)
centers H w D common | red LEDs. (vellow) P
392" 4465" 235" cathode %pins
101Element 5x60mil | 101red 10x10
red epoxy 10per elements multiplexed
backfilled group spaced 1mm groupis
cover (clear _ RBG-8820 |in10 C.toC. selected by | Red 240 pcd 10mA 48
onspecial groups the cathode
order) oooonooon 3 withone &the
. s separate individual
ﬁ:;gle n element bar by the
100 mil :gg?:s‘sed
pincenters H w D by 22 pins.
.392" 3.60" .235"
Light Bars
Light Luminous Intensity
Package Package Outline Part Emitting
Type Number Area Description Color Typ @mA | Page
Small Smallrectangular two die Hi. Eff.
rectangular @ OLB-2300 lightbar. Red 10 med 20
Rugged YLB-2400 | .15x.35" | Forback lighting legends Yellow 6 mcd 20 39
encap- GLB-2500 orindicators. Green 10 med 20
sulated H w D
2" 4" 24"
Hi. Eff.
Square OLB-2655 Square four die light bar. Red 20 med 20.
Rugged YLB-2755 | .35x.35" | Forback lighting legends Yellow 12mced 20 40
encap- GLB-2855 orindicators. Green | 20mcd | 20
sulated H W D
4" 4" 24"
Hi. Eff.
Large OLB-2685 Large rectangular eightdie Red 40 med 20
rectangular YLB-2785 | .35x.75" | lightbar. Yelow | 24med 20 41
Rugged GLB-2885 For back lighting legends Green 40 med 20
encap- H w D or indicators.
sulated 4" .8" 24"
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SIEMENS

HigH EFFiciENcY RED OLB 2300

ve,ow YLB 2400
creeN GLB 2500

LIGHT BARS
Advance Data Sheet

Package Dimensions in Inches (mm)

40
20 a016)
6.08) X 15
MY l | I

[

PIN PIN FUNCTION

PART
IDENTIFICATION
LOCATION

L=

Cathode — a
Anode — a
Cathode — b
Anode — b

M

I | T
1 2 3 4

alw|n|=

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
Dominant Wavelength

Panel or Legend Mountable

* Can be Mounted on P.C. Boards
or SIP/IDFP Sockets

X-Y Stackable
Suitable for Multiplexing
IC Compatible

APPLICATIONS

These devices are ideally suited for:
¢ Message Annunciators

¢ Positions/Status Indicators

¢ Telecommunications Indicators

e Bar Graphs

DESCRIPTION

The OLB 2300/YLB 2400/GLB 2500 series light
bars are rectangular displays designed for
application requiring a large light emitting area.
They are configured in a single in-line package
and contain a single light emitting area. The
OLB 2300 and YLB 2400 devices utilize two
LED chips which are made from GaAsP on a
transparent GaP substrate. The GLB 2500
device utilizes two chips made from GaP on

a transparent GaP substrate.

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,

1/16 inch below seating plane
Junction Temperature

OLB 2300 & GLB 2500 YLB 2400

135mwW 85mwW
90mA 60mA
25mA 20mA
30mA 25mA
[\

—40°Cto +85°C
—40°Cto +85°C
260°C for 3 sec.

100°C

Electrical/Optical Characteristics (@ 25°C)

Parameters Min. Typ.
Luminous Intensity

0OLB2300 4.5 10

YLB2400 4 6

GLB2500 3.7 10
Peak Wavelength

0OLB2300 635

YLB2400 583

GLB2500 565
Dominant Wavelength

OLB2300 626

YLB2400 585

GLB2500 572
Forward Voltage

0OLB2300 1.9

YLB2400 2

GLB2500 2.1
Reverse Voltage

0OLB2300 6 15

YLB2400 6 15

GLB2500 6 15

Test
Max. Units Conditions
med 20mA DC
mcd 20mA DC
med 20mA DC
nm
nm
nm
nm
nm
nm
26 v I =20mA
2.6 v I¢ = 20mA
2.6 v ¢ = 20mA
v Iz = 100pA
v 15 = 100pA
v Iy = 100pA

Specifications are subject to change without notice.

39




SIEMENS

HiGH EFFICiENcY Rep OLB 2655
veLrow YLB 2755
arReeN GLB 2855

LIGHT BARS
Advance Data Sheet

Package Dimensions in Inches (mm)

40 5Q.
r—<xo.16)—~|
MAX.

3

IN | PIN FUNCTION

Cathode a

Cathode b
Cathode ¢

ok T

88

S

.30
) (7.62)
YR

S,
NO RN -

PART IDENTIFICATION 8 7 6§

LOGATION - ].{;-l

2%

(6.10)

s il
) 2 b

w4

FEATURES

¢ Square 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
IC Compatible

APPLICATIONS

These devices are ideally suited for:
¢ Message Annunciators

* Positions/Status Indicators

¢ Telecommunications Indicators

¢ Bar Graphs

DESCRIPTION

The OLB 2655/YLB 2755/GLB 2855 series light
bars are square displays designed for applica-
tion requiring a large light emitting area. They
are configured in a dual in-line package and
contain a single light emitting area. The OLB
2655 and YLB 2755 devices utilize four LED
chips which are made from GaAsP on a trans-
parent GaP substrate. The GLB 2855 device
utilizes four chips made from GaP on a trans-
parent GaP substrate.

Maximum Ratings
OLB 2655 & GLB 2855 YLB 2755

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 6V

Operating Temperature —40°Cto +85°C
Storage Temperature —40°Cto +85°C

Lead Soldering Temperature, 260°C for 3 sec.

1/16 inch below seating plane

Junction Temperature 100°C

Electrical/Optical Characteristics (@ 25°C)

Test

Parameters Min. Typ. Max. Units Conditions
Luminous Intensity

OLB2655 9 20 med 20mA DC

YLB2755 8 12 med 20mA DC

GLB2855 7.5 20 mcd 20mA DC
Peak Wavelength

0OLB2655 635 nm

YLB2755 583 nm

GLB2855 565 nm
Dominant Wavelength

OLB2655 626 nm

YLB2755 585 nm

GLB2855 572 nm
Forward Voltage

OLB2655 21 2.6 \Y Ig=20mA

YLB2755 22 26 \ le=20mA

GLB2855 22 26 \Y l:=20mA
Reverse Voltage

0OLB2655 6 15 \ Iz =100uA

YLB2755 6 15 \ lg=100pA

GLB2855 6 15 Vv Iz =100pA

Specifications are subject to change without notice.
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SIEMENS HiGH EFFicieNcy Rep OLB 2685

veLow YLB 2785
Gree GLB 2885

LIGHT BARS
Advance Data Sheet

FEATURES

¢ Large Rectangular Package
¢ Uniform Light Emitting Area
¢ Excellent ON/OFF Contrast
e Choice of Three Colors

Package Dimensions in Inches (mm)

.80
fp—— (20.32) ——
MAX |

40
(l'a.Al,':) 5 .30 TYR
X.

(8.89) (

75
I‘—" (19.05) '_4

PART
IDENTIFICATION
LOCATION

PIN_ | PIN FUNCTION

Cathode a

7.62)

13 Cathode g
1a node g
15 Anode h
16 Catnode h

16 15 14 13 12 11 10 9
P W M W W

ARAERER
g

T T
12 3 4567 8

Maximum Ratings

OLB 2685 &

GLB 2885 YLB 2785

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)

¢ Categorized for Light Output DC Forward Current Per LED 30mA 25mA
. (Ta=50°C)
® Ye"O!M and Green catego"zed for Reverse Voltage per LED chip [51% 6V
Dominant Wavelength Operating Temperature —40°Cto +85°C

Panel or Legend Mountable

Storage Temperature

—40°Cto +85°C

Lead Soldering Temperature, 260°C for 3 sec.
¢ Can be Mounted on P.C. Boards 1116 ir}chgelow seating plane o
or DIP Sockets Junction Temperature 100

X-Y Stackable
Suitable for Multiplexing

Electrical/Optical Characteristics (@ 25°C)

" Test
¢ IC Compatible Parameters Min. Typ. Max. Units Conditions
Luminous Intensity
APPLICATIONS OLB2685 18 40 med 20mA DC
i . . YLB2785 16 24 med 20mA DC
These devices are ideally suited for: GLB2885 15 40 med 20mA DC
¢ Message Annunciators Peak Wavelength
i : OLB2685 635 nm
. PosmonsISta.tus_Indlcatqrs YLB2785 583 nm
¢ Telecommunications Indicators GLB2885 565 nm
* Bar Graphs Dominant Wavelength
OLB2685 626 nm
YLB2785 585 nm
DESCRIPTION GLB2885 572 nm
z Forward Voltage
|T_h':; Cb)LB 2685/YLB 2785/GLB 2885 series oL 8688 01 26 v Ir = 20mA
ight ars are rectar)gular dlsplays de&gned YLB2785 22 26 v I¢ = 20mA
for application requiring a large light emitting GLB2885 22 2.6 \ le =20mA
area. They are configured in a dual in-line pack- Reverse Voltage
age and contain a single light emitting area. $E§§?§§ g ]g 3 :n'—‘:gguﬁ
. a0 = u
The OLB 2685 and YLB 2785 devices utilize GLB28ES s 15 v I::100u A

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.

Specifications are subject to change without notice.




SIEMENS

FEATURES

e 10 Element Display

e End Stackable Module

e Individual Addressable Anode and
Cathode

o Intensity Coded for Display
Uniformity

* Rugged Encapsulation

e Choice of Colors

DESCRIPTION

The Red RBG-1000, Hi-efficiency Red
0OBG-1000, Yellow YBG-1000, and Green
GBG-1000 are 10 individual element
linear bar displays. They are contained in
a 1inch 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.

RBG-1000

RED

YBG-1000

YELLOW

OBG-1000

HIGH EFFICIENCY RED

GBG-1000

GREEN

10 ELEMENT LINEAR DISPLAY

Package Dimensions in Inches (mm)

Tﬂ ~ive f%””“)
« 0000000000 >

o

| }
f—99———

35 XXXX E
2 ITITETTY

Maximum Ratings

Storage Temperature ...........
Operating Temperature .........

Power Dissipation @25°C ......

Derating Factor from 25°C ... ...

Continous Forward Current

RBG-1000 per display ........

perelement ........
0OBG-1000
YBG-1000 Per display ......
GBG-1000 per element ... ..

Peak Inverse Voltage per Element

......... —-20°to +85°C

........... 20°to +85°C
................ 450 mW

.............. 7.5 mW/°C

Opto-Electronic Characteristics (@25 °C)

Parameter
Luminous Intensity/ Element
(Display Average)

RBG-1000
OBG-1000
YBG-1000

GBG-1000

Forward Voltage
RBG-1000
OBG-1000
YBG-1000
GBG-1000

Reverse Leakage

Emission Peak Wavelength
RBG-1000
OBG-1000
YBG-1000
GBG-1000

Test
Typ Max Unit Condition

5 med 'F=20 mA/
Segment

25 med F=20 mA/
Segment

2.0 med 'F =20 mA/
Segment

2.0 med 'F =20 mA/
Segment

1.7 20 V [g=20mA

22 28 V Ilg=20mA

24 30 V Ig=20mA

24 30 V Ig=20mA

01 100 uA Vg=3V

660 nm

630 nm

585 nm

565 nm

Specifications are subject to change without notice.
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RBG-1000, OBG-1000, YBG-1000 AND GBG-1000

TOP VIEW

it

S 6 7

8 9 10

ELEMENT #10

1.2 3 4

ELEMENT
#1

£ PRODUCT IDENTIFICATION
MARKING

TYPICAL

+12v
)|

PIN FUNCTION PIN FUNCTION
K ANODE 1 1 CATHODE 10
L 2 ANODE 2 12 CATHODE 9

3 ANODE 3 13 CATHODE 8
a ANODE 4 14 CATHODE 7
5 ANODE 5 15 CATHODE 6
6 ANODE 6 16 CATHODE 5
7 ANODE 7 17 CATHODE 4
3 ANODE 8 1 CATHODE 3
9 ANODE 9 19 CATHODE 2
10 ANODE 10 20 CATHODE 1
APPLICATIONS

IlO

UAA170

10

RBG-1000

nn|nnuunnqj

11] 12] lj 1j 1j16 17]1

20

LIGHT SPOT DISPLAY

LINEAR DISPLAY
DRIVERS
Siemens UAA170
Siemens UAA180
National LM3914
National LM3915
Sharp |R2406 16

N

jw

S L]

RBG-1000

Hanooo

11§12] 13 14

[C| ISP 1

18] 19120}

L

LIGHT BAND DISPLAY

No endorsement or warranty of other manufacturer’s products is intended by Litronix
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SIEMENS

RBG-4820 OBG-4830

RED HIGH EFFICIENCY RED
YBG-4840 GBG-4850
YELLOW GREEN

10 ELEMENT LINEAR DISPLAY

Preliminary

Package Dimensions in Inches (mm)

0015 100 (25.40) MAX.

waer‘“l

1Al unlulsraﬂ‘csd dimensions for

M‘- eference orl Y
0400 2 YBG-4840 and GBG-4850 only
1016)
MAX
| I

T 1
ummzsm—al - P Ry

LUMNOUS~~ coLOR BN 2400010
DATE GODE WY hojto) iy
Z.

PIN 1 MARKING‘\?L' \nxxxau daxx)&’/ [;J

(5051
=l 015 (0.38)
1
ooes _._1 |Mn mwmo L 030 00N

0, 010
i 254£075) o (FR£0%)

0200
(508

Maximum Ratings

FEATURES

¢ 10 Element Array

+ End Stackable With Package
Interlock to Assure Alignment

s Matched LED’s for Uniform Display

¢ Individually Addressable Anode and
Cathode

o Intensity Coded for Display Uniformity

¢ Wide Viewing Angle

« Rugged Encapsulated Construction

o Standard Dual-In-Line Package

o High On-Off Contrast, Segment to Segment
Hue Coded For Uniformity

o 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.

Storage Temperature -20°C to +70°C
Operating Temperature -20°C to +70°C
Power Dissipation @ 25°C per LED 125mw
Derating Factor from 25°C 1.67mW/°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 ped I=20mA
0OBG-4830 2500 Hed 1z=20mA
YBG-4840 2000 wed 1=20mA
GBG-4850 2000 ped 1:=20mA
Peak Wavelength
RBG-4820 655 nm
0OBG-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 1.6 20 % 1e=20mA
0OBG-4830 2.1 25 \ le=20mA
YBG-4840 22 26 \ le=20mA
GBG-4850 21 25 \ le=10mA
Reverse Voltage
Per LED
RBG-4820 3 12 \ |g=100uA
OBG-4830 3 30 \ 1z=100uA
YBG-4840 3 50 \ |z=100uA
GBG-4850 3 50 \ |z=100uA

44 Specifications subject to change without notice.



RBG-4820 OBG-4830 YBG-4840 and GBG-4850
TOP VIEW PIN FUNCTION PIN FUNCTION
0 19 18 |7 16 15 |4 13 12 II 1 ANODE 1 1" CATHODE 10
2 ANODE 2 12 CATHODE 9
IIIIIIIIII 3 ANODE 3 13 CATHODE 8
4 ANODE 4 14 CATHODE 7
A L .. 5 ANODE 5 15 CATHODE 6
123 a5 e 7 8900 6 ANODE 6 16 CATHODE 5
iLIEMENT ELEMENT #10 % 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
d
10
16
14
13 10] 9{ 8] 7] 6 5] 4] 3] 2| 1
UAA170
goegoooooa
12 XBG-48XX
llllzlfﬂ ljlﬂlé 17]18{ 19420
LIGHT SPOT DISPLAY
+12v
4
LINEAR DISPLAY 18
DRIVERS
Siemens UAA170 l ' l lxs! ! D I] D D
Siemens UAA180
National LM3914 11211314181 16] 17
National LM3915
Sharp IR2406
UAA180
% e
-
LIGHT BAND DISPLAY
No endorsement or warranty of other manufacturer's products is intended
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SIEMENS

RBG-112

112 ELEMENT
LINEAR ARRAY

WITH SCALE
PRELIMINARY

FEATURES
¢ [nstrumentation 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
o All LEDs of the same color matched for
brightness
e Excellent Alignment
e Sturdy Construction, epoxy backfilled
cover
¢ Single-in-line Package
25 mil square pins
100 mil Industry Standard centers
¢ Specifically designed for multiplexed
operation
o Clear polycarbonate cover standard

DESCRIPTION:

The RBG-112 is an instrumentation quality 101 ele-
ment rectangular red LED linear array accompanied
by an 11 element yellow linear array 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.

MAXIMUM RATINGS @25° C

Parameter

Average Power per Segment

Average DC Forward Current

per Segment (Red)

Average DC Forward Current per

Segment (Yellow)

Derating Factor From 70°C
Peak Forward Current per
Seg. Pulse Width-300us

Reverse Voltage/Seg.
Storage Temperature
Operating Temperature

Lead Soldering Temperature

Min. Max. Units
15 mw
7 mA
7 mA
0.16 mA/°C
200 mA
5.0 \
—-40 to +85 Deg C
—40 to +85 DegC

260°C for 3 sec.

OPTOELECTRONIC CHARACTERISTICS (@25 DEG. C):

Test

Parameter Min. Typ. Max. Units Condition
Forward Voltage

(Red) 1.7 21 v IF = 20mA

(Yellow) 19 24 \ 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 subject to change without notice
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Package Dimensions in Inches (mm)

RED LEDs
.094¢
(2.388) (é%n)loomcs 508)Typ
2Pl [ 4.165 | (<100 ;i
\ l‘ (105,79) ll (2,54)YP
¢ 0392_ | oo o
(9.957) t L
' o AN 02550Q. ,?,A
YELLOW \————— PRODUCT MARKING (0635) 4978)
LEDs 11Pics PIN 1END I & (
L}|—-¢
.035——*
(,889) 110
SCALE CATHODE 350~ (2.794)
20 S@-18 (6,35) .235
Q ' (5,969)
——025-A1
—028-A2
034-A3
Co-2 —o0 32-Ad
0 10-A5
S 29 A7
S UL ADDITIONAL
S13 SCALE
ANODES  PIN
B S2 9
} S3 13
5 sS4 15
S5 19
S6 23
S7 27
EEEEEEN S8 31
ERERREN
€2- 70—
&S EIGHT ADDITIONAL L e
¢5-170 GROUPS OF Pin unction in | unction
C6-220—— 1 A8 20 | SCALE CATH
C7-240———| EIGHT ELEMENTS 2 cg 21 NG
§8-260—H 3 S1 22 c6
o— 4 NC 23 S6
AR c pe Py 7
BN 6 A6 25 Al
14! 7 c2 26 c8
8 NC 27 s7
€10-33 9 s2 28 A2
10 A5 29 A7
11 c3 30 co
12 NC 31 S8
$9-35 13 s3 32 A4
3 14 C4 33 [e310]
-—~K}j | 4 15 S4 34 A3
16 NC 35 S9
cn-37 17 cs 36 $10
18 S@ 37 C11
19 S5 38 c12
C12-38 -
A = Anodes
C = Cathodes
$10-36 S = Scale Anodes
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SIEMENS

RBG-8820

101 ELEMENT
LINEAR ARRAY

PRELIMINARY

FEATURES
¢ [nstrumentation Resolution - 1%
¢ Clearly Visible Rectangular Red Elements
5 mil x 60 mil light emitting area
1 mm center to center spacing
All LEDs matched for brightness
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

DESCRIPTION

The RBG-8820 is an instrumentation quality 101 ele-
ment red LED linear array. It provides a simple, high
resolution analog representation of digital data when
used as an expanding bar or as a position indicator
when used as a moving dot. The RBG-8820 can be pro-
vided either with a red or a clear polycarbonate cover.
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.

MAXIMUM RATINGS (at 25°C)

Average power per segment 15 mw
Peak forward current per 200 ma,

element pulse width 300 usec
Average forward current per

element 7 ma

Operating temperature range —40°to +85°C

Storage temperature range —40°to +85°C

Reverse voltage per element 5.0 volts

Lead solder temperature 260° for 3 sec
1/16" from body

OPTO-ELECTRONIC CHARACTERISTICS (at 25°C)

Test
Parameter Min TypMax Unit  Condition
Peak wavelength 665 nM
Forward voltage 1.7 21V If=20 ma
Reverse voltage 3.0 \ lg=100 ua
Average luminous 8 20 ucd 100 ma pk,
intensity per
element 1/110 duty cycle
OPTIONS
e Colors available from the factory on special order:
Orange
High efficiency red*
Yellow*
Green*

* RBG-8820C clear cover

*Note: These colors have a larger light emitting area.

Specifications subject to change without notice




PACKAGE DIMENSIONS

- 0282 | o
(7163)

Part no.

Package Dimensions in Inches (mm)

N
< PINT 37 PIN LOCATIONS (0 100 CENTERS)
54)
360 |
(91 44) -1
4165
- (10579)
0040
—ﬁ | 100PLCS NON-CUMULATIVE
01392
bo (9957)
AN !
Zero LED
— |- 0014 — |<
(1016) 0117
0117 (2972)
12972) o026 50 _‘] r{ DIE SIZE !
(
0065
(1651)
0050 {
N 0350
(2 ©35)
DIMENSIONS IN INCHES
0235
(5 969))
zer0 LE:7 CIRCUIT DIAGRAM
¢ O—KF _ o~
0 O—+—1<¢ Q Al
it O A2
- —O A3
—H— O A4
4t O A5
P——n A6 Pin
g A7 Location Designation
¢ O 48 ) co
o 3 &
A10 5 c10
K 1o E ;
| T A O A B B | A8
[ A | 8 b
13 c30
c10 ( >—— 15 AT
17 ca0
€20 O—~— 19 A2
o 0—- g
c40 O _ Eight Additional Groups 25 C60
27 A10
50 O—— Ten Elements 2 cro
c60 O—— 33 c8o
34 A5
€70 O—— 3s A6
80 O—— 37 C90
[
| T O S B |
C90

Note' A particular element is selected by the common cathode number and the anode number
For example_element 56 1s ighted by addressed C50 and A6
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LED Intelligent Displays®

Pack: Char-
age Part acter
Type Package Outline Number Height Description Page
4 Char. DL-1414 112" 17 segment, 4 character display with built-in CMOS 54
Module ASCII decoder, multiplexer, memory and driver. Red.
Encap-
sulated
8 Char. DL-1814 112" | 17 segment, 8 character display with built-in CMOS 66
Module ASCII decoder, multiplexer, memory and driver. Red.
Encap-
sulated
........ r
4 Char. =RYT B . 16 segment, 4 character display with bullt-in CMOS 58
Module DG DL:14168 .160" ASCII decoder, multiplexer, memory and driver. Red.
Encap- DL-1416T 62
sulated
Laaeaaean )
4 Char. DL-2416T .160" 17 segment, 4 character display with bullt-in CMOS 70
Module ASCII decoder, multiplexer, memory and driver. Red.
Hermetic DL-2416H Hi-Rel Milltary Type.
Seal
4 Char. 17 segment, 4 character display with bullt-in CMOS
Module [y A MDL-2416 150" | ASCII decoder, multiplexer, memory and driver. Red. 92
Hermetic Ky ! 2 MDL-24168 Hi-Rel Military Type.
Seal
4 Char. 17 segment, 4 character display with bullt-in CMOS 74
Module DL-3416 205" | ASCII decoder, multiplexer, memory and driver. Red.
Encap- DL-3416H
sulated
T R
4 Char. L~ DL-3422 170" 22 segment, 4 character display, upper and lower case 78
Module 2 upper letters with built-in CMOS ASCII decoder, multiplexer,
Encap- XN case memory and driver. Red.
sulated .100” Phasing out—Not ded for new desi
7 5 5 v W |0wer
case
Bar Graph (Linear Array) On Board Intelligence
Package Package Outline ek El‘;lii?i’;:\ Description Color Luminous | Intensity Page
Type 9 Number Area 9 P Typ \" 9
SEicE;e?'lent 12 % 24 Hi resolution 50 mil spacing.
P IBR-3 ; On board; storage, decoding, Red | 0.1 med +5V 90
sulated mils N ) H .
DIP multiplexing + drive electronics
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LED Intelligent Displays®

Pack- Char-
age Part acter
Type Package Outline Number Height Description Page
Single DLO-4135 .430" 5x7 Dot Matrix, single character display with built-in
Char. 00060 CMOS ASCII decoder, multiplexer, memory and driver.
Encap- 53588 Orange. 82
sulated 88383 DLG-4137 5x7 Dot Matrix, single character display with built-in
32883 CMOS ASCII decoder, multiplexer, memory and driver.
Green.
Single DLO-7135 68" 5x7 Dot Matrix, single character display with built-in
Char. CMOS ASCII decoder, multiplexer, memory and driver. 86
Encap- Orange.
sulated DLG-7137 5x7 Dot Matrix, single character display with built-in
CMOS ASCII decoder, multipiexer, memory and driver.
Green.
.
LED Programmable Display™
Pack- Char-
age Part acter
Type Package Outline Number Helght Description Page
8 Char. PD-2816 160" 18 segment (Including decimal and character underline),
Module 8 character display with bullt-ln CMOS ASCII decoder,
Encap- multiplexer, memory and driver. Software driven—true 08
sulated microprocessor peripheral, some additional features
over Intelligent Displays Include: control and display
memory read/wrlte, dimming (3 levels) and blanking,
blinking eursor/character, lamp test and digit underline.
Red.
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SIEMENS

FEATURES

112 Mil High, Magnified Monolithic Char.
Wide Viewing Angle, +40°

Close Vertical Row Spacing, .800 Inches
Rugged Solid Plastic Encapsulated Package
Fast Access Time, 450 nSEC

Compact Size For Hand Held Equipment
Built-In Memory

Built-In Character Generator

Built-In Multiplex and LED Drive Circuitry

Direct Access To Each Digit independently and
Asynchronously

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

® Low Power Consumption, Typically 10 mA per
character

® [ntensity Coded For Display Uniformity
o End-Stackable, 4-Character Package

DESCRIPTION

The DL1414 is a four digit display module having 16
bar segments plus a decimal segment and a built-in
CMQOS integrated circuit.

The integrated circuit contains memory, ASCI| char-
acter generator, and LED multiplexing and drive cir-

DL-1414

.112” RED, 4-DIGIT 17-SEGMENT

ALPHANUMERIC Intelligent Display®
WITH MEMORY/DECODER/DRIVER

Package Dimensions in Inches (mm)

082 %J? LUMINOUS INTENSITY
GOR!

445y, CATEGORY- 012002 TYP
W (sns)x(,usz—)l
E
itk "\f‘ Ra(xiz)| T2
NATNATN
03\l iz Lz 60 +.02
AAZNZINZEY 28D (1528)2(51)
t i
-
™
fo—x ——
7.18)

PIN 1 LOCATION AND BRIGHTNESS CODE (WHITE MARK)
ART NUMBER

T ~Z o] paTe CODE (OPPOSITE SIDE)
4 40

REF
160 (406) (10,1
sz sy Y

A
u
(6.10)
095 1
REF
@4

ivpA Tolerance: XX +.01 (.254).
(51) (254) XXX £.005 (.127)
NON CUM

cuitry. Inputs are TTL compatible. A single 5-volt
power supply is required. Data entry is asynchronous
and random access. A display system can be built
using any number of DL1414's since each character
in any DL 1414 can be addressed independently and
will continue to display the character last written
until it is replaced by another.

LOADING DATA

Loading data into the DL1414 is straightforward. The
desired data code (Dy-Dg) and digit address (Ag, A;)
is presented in parallel and held stable during a write
cycle. Data entry may be asynchronous and in random
order. (Digit 0 is defined as right hand digit with

A, =Ay=0=low).

System interconnection is also straightforward. The
least significant two address bits (Ag, A4) are normally
connected to the like named inputs of all DL1414's in
the system. Data lines are connected to all DL1414's
directly and in parallel. Multiple DL1414 systems
usually use an external one-of-N decoder chip. The
“‘write’’ pulse is connected to the CE of the decoder.
A 3-to0-8 line decoder multiplexer (74138) or a 4-to-16
line decoder/multiplexer (74154) are possible choices.
All higher-order address bits (above A;) become
inputs to the decoder.

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.
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TOP VIEW

1211009 8 7

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 Input

5 | A® Digit Select 11 | D3 Data Input

6 | Vce 12 | D6 Data Input (MSB)

Product Identification
Markings on Front Surface

OPTO-ELECTRONIC CHARACTERISTICS @ 25°C

MAXIMUM RATINGS OPTICAL CHARACTERISTICS (TYPICAL)

Voltage, Any Pin Luminous Intensity per digit/8 segments @ 5V . . . . . 0.4 med
Respect to GND . . . .. .. .. -.5to +6 VDC Off Axis Viewing Angle (Note 1) . . ... .. .. ...... +40°

Operating Temperature . . . . . -20°C t0 65°C DigitSize . ... .. .. ... ... ... ... 112 mils

Storage Temperature . . . . . . . -20°C to 70°C Spectral Peak Wavelength 660 nm

Relative Humidity (non condensing) @ 65°C, 85%

DC CHARACTERISTICS
Parameter -20°C Typ |+25°C (Note 6) | +65°C Typ Conditions
Icc 4 Digits on (10 seg/Digit) 100 mA 90 mA Max 70 mA Vec =50V
Vin=0
Icc Blank 2.7 mA Max Vcc=5.0V
WR=50V
L 180 uA 160 uA Max 100 A VIN=.8V
Vec =5.0V
ViL 8V Max Vec =45V
Vi (Note 4) 2.7 V Min Veg =45V
3.3V Min Vec =55V

TIMING CHARACTERISTICS

WAITE CvGLE waveromms
AC CHARACTERISTICS

MINIMUM TIMING PARAMETERS @ 4.5 V (nanoseconds) o )( 4}( C
Parameter -20°C Typ 25°C Min +65°C Typ Ths “,_ T

Tas 300 400 500 WR ‘I N g

Two 50 75 125 o —

Tw 250 325 375 |

Tps 200 250 300 pemee j‘( } jc

ToH 50 50 100 Tos ~—— Tou

TaH 50 50 100 TIMING MEASUREMENT 4 voTs

VOLTAGE LEVELS Hg‘égt:g
Access time = 450 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: 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.

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).
Note 4: Vec = V| = 0.6 Vcc.

Note 5: Warning — Do not use solvents containing alcohol.

Note 8: V.. = +5,0 VDC +10%

Note 7: Access time is defined as Taog + TpH (sum of address set up and data hold times).
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CHARACTER 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
D6D5 D4 D3
I ' || o /
Lt . 010 % Cy
| /
LIH{L|H ( > )K 'r / - . /
I T C | C I
L LI T 1 a "':' a1 0 1
P P v |
LI A I N R A Bl BN

lm oyl T s
DI IR I EJ Pl v e

vV |\« | 7 |r \ 7
I LI VG I S AV \ d N |
All Other Input Codes Display ‘‘Blank’’
LOADING DATA STATE TABLE
DIGIT
WR A1 A0 D6 D5 D4 D3 D2 D1 DO 3 2 1 0
H PREVIOUSLY LOADED DISPLAY G|R|E|Y
L L|L HIL[L[L[H]LTH G|R|E|E
L L|H Hi{L|H|L|H|L]|H G|R|U|E
L H|L H{L|L|H|H|L]|L G|L|U|E
L H| H HiL|L|L|L|{H]|L B|L|U|E
L L|H H|L|L|L|H|L]|H B|L|E|E
L L| L H|L|H|[L|H|HI|H B|L|E|W
L X | X SEE CHARACTER CODE SEE CHARACTER
SET

X =DON'T CARE
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b4
I
c |3
z g
ROM @ =
I H
|
osc/ DISPLAY
DiaIt Nzl N2 N2 Sz
DECoDER 2N oy 2N 2y
HRRAEI
2o ¥
RAM =0
I-d
4
[ I _
WRITE
ADDRESS
DECODER
i1 mm
-]
>> = OODCUDOO0
a- 3 SasON=w
DL-1414 Block Diagram
. I ! ]
11 11 1 1 1 | 11 1
O31 O2g D27 D24} 023 020 C19 i {015 012 |oy Df 07 A r;f Dy
T O T T 1
ADDRESS A, 'A,° 2

ADDRESS A

Ay

Al

WRITE

TYPICAL INTERCONNECTION
FOR 32 DIGITS
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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)

250
A eay 635
REF LA

16202
_‘! 14062 52)
PIN 010
i { (2™

F_ 5°TYP
N N | P A
1 CHARACTER
CHARACTER 3~ T 9
NN Y e -

A, @ a0 Lot A
(2794%51)
710,
AU&W)

——XXYY

06
l— (156)

N

122
(3099)

E1A DATE
CODE

LXCD DL-14168 «}— RRORUCT

PINIO
N

gk || g

(2,54) A\ DIM.AT SEATING PLANE
A 1oL Now cum

FEATURES
¢ 160 Mil High, Magnified Monolithic Character

¢ 17th Segment (Decimal Point) For Improved
Punctuation Marks

¢ Improved Viewing Angle, +30°

¢ Rugged, Solid Plastic Encapsulated Package
* Top Lens Rail For Display Protection

¢ Fast Access Time 500 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 and
Asynchronously

¢ TTL Compatible, 5 Volt Power

¢ [ndependent Cursor Function

* End Stackable, 4 Character Package

¢ Intensity Coded for Display Uniformity

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

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

The integrated circuit contains memory, ASCIl ROM
decoder, multiplexing circuitry, and drivers. Data
entry is asychronous and can be random. A display
system can be built using any number of DL 1416B’s
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 (A,, A;) are con-
nected to the like inputs of all DL 1416B's in a
system. In small systems having 16 digits (four
DL-1416B’s), the enable (CE) inputs of the four de-
vices 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 (Dy-De) would be connected to all
DL 1416B’s 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.

Specifications subject to change without notice.



2
E

20 {9 18 17 16 15 14 13 12 ij|

TOP VIEW
1 23456 78 910

COWONOOHAWN=

Function Pin Function

Data Input 1 A1 Digit Select
Data Input 12 Unused

Data Input 13 Unused

Data Input 14  Unused

Data Input 15  Unused

Data Input 16 Unused

Chip Enable 17 Unused

Write 18 V+

Cursor Input 19 V-

Digit Select 20 D6 Data Input

OPTO-ELECTRONIC CHARACTERISTICS @ 25T

MAXIMUM RATINGS OPTICAL CHARACTERISTICS (TYPICAL)
Voltage, Any Pin Luminous Intensity per digit/8 segments .. .0.75 mcd
RespecttoGND .. ........... —.5106.0 VDC Off Axis Viewing Angle (Note 1) ............. +30°
Operating Temperature . ... ... ... —20°t065°C DigitSize ........... ... ... o 160 mils
Storage Temperature .. .. .. .—=20°t070°C Spectral Peak Wavelength .. .. ............ 660 nm
Relative Humidity
(non condensing) @65°C .. ... .... .. ..85%
DC CHARACTERISTICS @ 25°C
Parameter Conditions Min. Typ. Max. Units
Icc Blank Vee = 5V 5 1.0 mA
WR = Vce
VIN = 0V
Icc (10 segs/
Char. 4 digits) Vee = 5V 80 125 mA
Icc (All seg on Vce = 5V mA
Cursor in 4 digits) 5 sec. max. 110
VIL (Al inputs) [3] Vce = 5V -8 \
V|H (All inputs) 3] Voo = 4.5V 2.7 v
1L (Al inputs) 3] VIN = .8V 400 uA

[1] Measured at 5 seconds.
(2] 60 sec. max. duration.
[38]Vee = ViH= 0.6 Voo
[4]Vee = +5.0 vDC +10%

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

Ths 450
Two 150
Tw 300
Tos 250
Ton 50
Tan 50
Toen 50
Toes 450

Note 1:

TIMING CHARACTERISTICS

WRITE CYCLE WAVEFORMS
CEl i

‘-—— TCES ——=! TCEH |=—

|
CU AG. Al >< E T
L—-——— TAs —_— TAH —=
WR | A\ A
e | |
WD le— TW ——
I
06-0s ~C N
|

*“l Tos ~—— TDH _‘]

4 VOLTS
2 VOLTS
0 VOLTS

TIMING MEASUREMENT
VOLTAGE LEVELS

XX

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.

Note 2:
Note 3:

Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).
Warning — Do not use solvents containing alcohol.
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LOADING DATA

The chip enable (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
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 A = Ag
=0 =(low).

TYPICAL LOADING DATA STATE TABLE

!_ I DATA INPUT | DIGIT DIGIT DIGIT mcur]
|TE TU W{ A, A, |06 D5 D4 D3 D2 D1 DO | 3 2 10
Tl x| x] x] x x‘x[x‘x(x[xlx‘ CHANGE| cHARGE | cHANGE| cHANGE
[ TR IS B I ) I A I ' CHANGE|CHANGE | cHANGE| A
LiHiL Liw HiLie/L LlniL cHANGE|cHANGE| B A
L!H\L HiL WLt LiLniH cuanae| C | B | A
LiH|L n‘u HiLiL b Wl | o c |8 A
'L‘N‘L LiL|HiLiLjL wiL|w || 0| cle | E
L‘H‘;L HiL N:L‘L‘n LiH‘Hi D K B E
celmi e e e] s ] s onmnacren e
X = DON'T CARE

CHARACTER SET

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 - A1); 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.

The cursor display will be over ridden by a blank
from an undefined code in that digit position.

TYPICAL LOADING CURSOR STATE TABLE

|ADDRESS u DATA DAY

A1 A0 D8 D5 D4 D3 D2 D1 DO 2 1
PREVIOUSLY LOADED DISPLAY

DISPLAY PREVIOUSLY STORED CURSORS
L X X X X X H

CONTROL
TU WR

X X X X x
X X X X X
X X X X X

L X
X X X X X

L H
H H
H H
H X X X X X L
DISABLE CURSOR DISPLAY
H H X X X X X X L

TE
x
x
L
L
L
L
L
X
L
x DISPLAY STORED CURSOR

xrxrrrrrxx
zrzrrerrzz
coo BECCIED o
o @@n -
B> > RBRE> > >
EERY-TTTT ERE

X =DON'T CARE

0o L oL H L H L H
D1 L L H H L L H H
o2 L [ L H H H H
ARRE :
LML 1 AU /

! . l U % % Ey

T 1 p
e |y ¥ L
T T -

‘ " [ I | 9
A N R R A R
Ll b= 2 B I W R |
Li“ HH E 5' - !.. o -) I

| i r~ T - =
Pt o oL L FG
? MEE 1 imn M
R L R I L MIN U
| |
a RN - T VAN
LG RN \ H EJ RN R

| = "
HIL|HH )( \,, i ‘- E \\ -' /N —

NOTE: All undefined data codes that are loaded or occur on power-up will cause a blank display state.
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DATA
SELECT/ENABLE

—16 LINES ——

——— 32 LINES — -
SEGMENT DRIVERS

32 LINES
0sc/ %

X K K
ECODER

DISPLAY
]

1]
Yv vy

L DIGIT DRIVERS

[

CURSOR
MEMORY

WRITE
ADDRESS
DECODER

a0 Al CE W T 06 D5 D4 D3 D2 DI D
INTERNAL SCHEMATIC

o1 _D1g_ D9 DB 07 D6 D5 D4 D3 D2 DI D@

BER BB BRER® B BB ®

0+ Dy WAgA,CUCE| Dg-+Dy WAACUCE Dy~ Dy WAGACUCE|
L[] 1] | I l
DATA BUS Dy-Dg, - -
W T T
Ao
&
¢E3
CE2
CE1
Typical interconnect
for small systems. 12digits
D3] — — — D27 — —— — —— —— — —— — ——— —— —— —— — — D}
B R R BIIREERRB B®E &R
Dy>Dg WAGA, CU CE|Dg Dy W Ag A, CUCE] [, L. .. WAgA; CUGE|
1T 11 |
DATA
BUS > Dy D i )i
w
AQ
Al
A2 A7
A3 B 2
A4 —C 2 DISPLAYS
DISABLE [ I 1t0 6
2
74C421
[}
cu

Typical schematic
for 32 digit systems
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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)

120 REF —ja—si
(3.05)

2
B -y
J o ljm) F “83)2(51)
FvP

2 [ u @n

: ! =
l SN, _(T) a@sh
+

ﬁ- :
e 130
e iy | 648
el X C DL-1416T =—— PRODUCT NAME \
Lop )
b3 (309
(330
EIA DATE CODE XXYY

Tolerance: XX+.01 (.254), XXX £.005 (.127)

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-1416 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 ASCI| 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
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random access. A display system can be built using
any number of DL-1416s since each digit of each
DL-1416 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-1416 displays or

a "lamp test” function is realized by simply storing

a cursor in all four digit positions of a display.

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



Pin Function Pin Function [ oo o
20 19 18 17 16 15 14 13 12 1]
D5 Data Input 11 A1 Digit Select
D4 Data Input 12 Unused
DO Data Input 13  Unused ISz
D1 Data Input 14  Unused N
D2 Data Input 15  Unused p.gn mgn m(lm mgn

Data Input 16  Unused
TE Chip Enable 17 Unused
w Write 18 V+

CU Cursor Input 19 V- TOP VIEW

AQ Digit Select 20 D6 Data Input 12345678910

CORXNOTRWN =
O
w

-

OPTO-ELECTRONIC CHARACTERISTICS @ 25T

MAXIMUM RATINGS. OPTICAL CHARACTERISTICS (TYPICAL)
Voltage, Any Pin Luminous Intensity per digit/8 segments @ 5V, 0.5 mcd
Respect to GND {v-) .. -0.5to Vcc +0.5 VDC Viewing Angle . ... ... +20°
Operating Temperature . . . . ... -20 to +65°C DigitSize . . .. .. ... .. ... ... ... 160 mils
Storage Temperautre . . . . ... .. -20 to +70°C Spectral Peak Wavelength . . . .. ... ...... 660 nm
Relative Humidity
(non condensing) @65°C . . . ... ... .. 85%
DC CHARACTERISTICS
Parameter -20°C Typ +25°Cc4 +65°C Typ | Conditions
Icc 4 digits on (10 seg/digit) 75 mA max Vee =56.0V
Icc Cursor? 100 mA max Vec =5.0V
lcc Blank ViN=0
5.0 mA 5mA max [2.0 mA Vec=5.0V
WR=5.0V
I 20 uA 160 uA max |10 uA ViN =.8V
Vcc =50V
Vi .8 V Max Vec =45V
VIH3 2.7 V Min VCC =45V
3.3V Min Vec =55V

(1) Measured at 5 seconds.
60 sec. max. duration.
Vce = Vi = 0.6 Vee

@ v, = +5.0 VDC £10% TIMING CHARACTERISTICS

AC CHARACTERISTICS @ 25°C WAITE CYCLE wavEFORMS
MINIMUM TIMING PARAMETERS @ 4.5 V (nanoseconds) cEl w
T L—— TCES ———= TCEH |=—
AS 1000 1

Two 500 st X

Tw 500 L——— TAS ————==— TAH —

Tos 1000 WR J N A

ToH 400 o e 1w

TAH 400 {

D@- D6, i
Tcen 400 >i( l X
T 1 000 — Tos < TDH _‘I

CES

TIMING MEASUREMENT 4 VOLTS
Access time = 1400 ns VOLTAGE LEVELS D@G 2 VOLTS

0 vOLTS

Note 1: This display contains a CMOS integrated circuit. Normal CMOS handling precautions stould be taken to
avoid damage due to high static voltages or electric fields.

Note 2: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).

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

Note 4: Access time is defined as Tog + TpH (sum of address set up and data hold tiries).
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LOADING DATA

The chip enable (CE) held low and cursor (CU) held
high will enable data loading. The desired data code
(Do-Dg) and selected digit address (Ag-Aq) 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
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 Aq = Ag
=0=low.

TYPICAL LOADING DATA STATE TABLE

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 for which the respective first four data
lines (Dg, D1, Dy, D3) individually or together are
held high. If previously stored, the cursors can only
be removed if their respective data lines are held
low while CE, CU are low and write (W) occurs.

The cursor (CU) should not be hardwired high (off).
During the power-up of DL-1418s the cursor memory
will be in a random state. Therefore, it is recom-
mended for the processor-based system to initialize
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 CURSOR STATE TABLE

__|ADPRE DATA INPUT DIGIT DIGIT DIGIT DIGIT I DATA INPUT " DIGIT DIGIT DIGIT DIGIT
CE CU W| A, A, [D8 D5 D4 D3 D2 D1 DO 3 2 1 0 §F TU W| A, A, |06 D5 D4 D3 D2 D1 DO 3 2 10
Mxxxxxxxx—(xxx hce crkfoe cragat| o uxxxxxx.xﬂx‘xxx D K| 8
(%0 BT I R O I O W BV A A ™ A A clelel xpx x| x[ x|t titn o | k|8 | @
[ AT IS R IR R R R R R A B | A tfef e x| xxpx|xiL L] o | k|8 | E
[N I Y R N VR R O R canae| € | B A Popelel xpxpxxix!lo ulmit [ K| ® | €
LiM{tfuim|Hie|ejulnlL|e o | c|B | A Pefue x| xxIx xiL Wi o | B |8 | E
(RN B S 70 I A R R T oD |c|8 | E PLlun] x I xIx[x;x H oL L oL B | k| B | E
LI L HL]H|L|L|H|L|H|H o | k|8 | € el x xIx{xIx u win n B B 2| ®
|
vlmje] - =]-[--1-|-|-]- SEE CHARACTER SET LiLj el XX x| x[x L LjLt[L D K| 8 3
X = DON'T CARE X = DON'T CARE
CHARACTER SET
D0] L H L H L H L H
DI] L L H H L L H H
02| L L L L H H H H
D6 D5 D4 D3
T 0o | o El /
ik - R e R R
7|\ W ! - /
LI LN N/ m | T 4 - /
I I e T e YT O I A |
AL 1] [ N ] i
! 1 -
o " 72— “J
e N BOVS D s L mN
=l Tl b E- |
S S I e w SO S 1 O Y B O
Al ln Ld T I L7 1 NMINT M
[ T T I GO Y A B I B I )
wle nle [ I T o B Y Y T [ ]
I Ly | r8 b v N
2w | 77 \ 7
WLIRR N | ¢ | L \ R RAN

NOTE: All undefined data codes that are loaded or occur on power-up will cause a biank display state.
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DATA
SELECT/ENABLE

32 LINES
SEGMENT DRIVERS.

32 Unes
- MK KK
DECODER DIGIT
COUNTER/
— DECODER
DISPLAY
s J
>
~
RAM D>
>
~
|| Do
WRITE | | CURSOR
ADDRESS s MEMORY
DECODER |
A0 Al CE W CU 06 D5 D4 D3 D2 DI Df
INTERNAL SCHEMATIC
DI1 D1 D9 D8 D7 D6 D5 D4 D3 D2 D1 D@
BB B8 B R B X BB &R
Dy -+ Dy WAACUCE| Dg+Dy WALA,CUCE] Dy~ Ds WA CUCE]
L1 1] | ]
DATA BUS Dy-Dy il ).
] 1 T
Ao
Ay
U
]
cE2
CE1
Typical interconnect
for small systems. 12digits
D3l—— — P —— — — — — — — —— — —— —— — —f
BR R RIBRBR BRE BB
Do30s WAgA, CUCE|[Dg+Ds WaAGACUSE| _ _  _ _  _ ________|DssDs WA CUCE
11 11 ]
DATA S By oD, T
w
AQ
Al
-
A2 A7
A3 B .
A4 c 3 DISPLAYS
DISABLE o 2 1t0 6
2
74C421
cu

Typical schematic
for 32 digit systems
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SIEMENS DL-1814

.112” RED, 8 DIGIT 17-SEGMENT
ALPHA NUMERIC Intelligent Display®
WITH MEMORY/DECODER/DRIVER

Package Dimensions in Inches (mm)

037|

TYP
1,10 1 o
T I DA
@2y i)
popnaps s idsr
1]

i 7
{ 0
. i (i)
1050 I8 @3 N 500 A
@ @
{—YEAR

3%
(1003)

ﬁ—WE[K
X C DLIsl xOxx p— PIN LOCATION TvP
4

]
we /T2 ST A T 9
AME

¥
280 — 1
11 140
¥ 118

k- 095
{241

FEATURES DESCRIPTION

The DL-1814 is an 8 Digit module having 16 bar

* 112 Mil High, Magnified Monolithic segments plus a decimal segment and a built-in

Character CMOS integrated circuit.
¢ Rugged Solid Plastic Encapsulated The integrated circuit contains memory, ASCI|
Package character generator, and LED multiplexing and drive
i . ' circuitry. Inputs are TTL compatible. A single 5-volt
¢ Wide Viewing Angle +33° power supply is required. Data entry is asynchronous
° : : and random access. A display system can be built
Compact Size .for Hand Held Equipment using any number of DL1814’s since each character
* Fast Access Time, 500 ns. in any DL1814 can be addressed independently and
* Fully Integrated CMOS Drive Electronics will continue to display the character last written until

it is replaced by another.
¢ Direct Access to Each Digit Independ-

ently & Asynchronously
e TTL Compatible, 5 Volt Power
* 17th Segment for Improved

Punctuation Marks Important: Refer to Appnote 18, “Using and Handling

¢ Low Power Consumption, Typically 10 mA Intelligent Displays”. Since this is a CMOS device, normal
per Character. precautions should be taken to avoid static damage.

¢ Display Blank Function
¢ End-Stackable, Eight Character Package
¢ Intensity Coded for Display Uniformity

Specifications are subject to change without notice
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TOP VIEW

Pin Function Pin Function 2 1
1| Do Data input 14 BL (Blank)
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 sz @@@@@@ 25
6 | D5 Data input 19 NO PIN
7 D6 Data input 20 NO PIN
8 | GND 21 NO PIN
9 | A0 Address 22 NO PIN
10 | A1 Address 23 NO PIN
11 | A2 Address 24 NO PIN
12 | WR Write 25 NO PIN
13 | VCC 26 CE (Chip Enable) 1'2 3456 7 8910111213
OPTOELECTRONIC CHARACTERISTICS @25°C

MAXIMUM RATINGS: OPTICAL CHARACTERISTICS (TYPICAL)
Voltage, Any Pin Luminous Intensity per digit/8 segments @ 5V 5 mcd
Respectto GND................ —.5t0 +6VDC Viewing angle (note 1) L +33°
Operating Temperature .......... —20°C to 65°C Digit Size 122"
Storage Temperature. . .......... —20°C to 70°C Spectral peak wavelength (typ) ... 660 nm
Relative Humidity

(non-condensing). ............. @65°C, 85%
DC CHARACTERISTICS
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
loc (Blank) Ve = 5V 2.0 3.7 mA
VIN = ov
WR = Vo

lec (10 seg
8 digits on) Voo = 5V 80 120 mA
I
(All inputs) Vee = 5V 160 uA
Vi
(All inputs) Voo =5V 1.0 %
Vi (noted)
(Al inputs) Voo = 5V 3.0 v

TIMING CHARACTERISTICS

WRITE CYCLE WAVEFORMS

AC CHARACTERISTICS
MINIMUM TIMING PARAMETERS @ 4.5V

CE '

Parameter Min Units . Tees ——= Teen L—
@ +25°C AB. AL ' JX
: t
TWD 150 ns Tas —»H»I TAH
Tces 450 ns LL J AN A
Tos 250 ns g
w ns 1
ToH 50 ns o8 -06 X f >C
TAS 450 ns 4—] Tos +«— TOH —J
Tcen 50 ns

T 50 TIMING MEASUREMENT : vouts
AH n s -
S VOLTAGE LEVEL! vorts

Access time = 500 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. 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 V—).
Note 4: Vee2Viy= 0.6 Vee.

Note 5:  Warning - Do not use solvents containing alcohol.

Note 61 v ==+50VDC *+10%

Note 7. Access time is defined as Taog + TpH (sum of address set up
and data hold times.

67



LOADING DATA

Loading data into the DL1814 is straightforward.
The desired data and chip enable should be present
and stable during a write pulse. No synchronization is
necessary, and each character wil| continue to be
displayed until it is replaced with another. Multiple
displays will require an external decoder IC con-
nected to the chip enable input.

Setting the chip enables CE to its true state will
enable data loading. The desired data code (DO-D6)
and digit address (Ag,A1,A2) must be held stable dur-
ing the write cycle for storing new data. Data entry
may be asynchronous and random. (Digit O is defined
as right hand digit with (A, = A1 = Ag = 0)

CHARACTER SET

BLANKING THE DISPLAY

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 con-
tents of either data. A flashing display can be realized

by pulsing (BL).

00 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
D605 D4 D3
R YIS %A
i £ X -/
n a a
LI ] ! [ "u' 5 5 -l'
I I I O IV 7 B BN
R - T A -
W gl | _ru' L | U E. r lfJ
e D KL IMIN
N | - T / ]
Mo f R T EJ IR
HILIH N X Y 1_71': \\ _l' N |
All Other Input Codes Bisplay "Blank’*
TYPICAL LOADING DATA STATE TABLE
- DIGIT
BL CE WR A2 A1 A0 D6 D5 D4 D3 D2 DI DO|7 6 5 4 3 2 1 0
H x[H[Xx][x]x PREVIOUSLY LOADED DISPLAY Lt Tl RJOINT]I X
H H| X[ XX | x| x| x[x| x| x]x|x{L|I|T|R[O|NI|I|X
H o tl|cflo|ioluefHlLrlieluolHw|lLo]HjL]lr{T[R|IOIN]I]E
H L|L|{L|L|H|H]L|H|]L|H|L|JH|L]I|T|R|JOIN]J]UIE
H Lf{t|ltL|HlL]lH]jL]lLlH|{H]L]lL]L]IT]T]R|lO|J]L]|U]|E
H L|L|L|lH{H]H]L| L]l L] L]lH]JL]L]vfT]R|[B|]L|U]|E
H L|LfH|LlL]lH]|LlL]lL|H]lLIH|L]|1T|T|E|[B|L|UL}E
H Ll LIH|L|[H]|H]L|H]L]IH}L|IH|L]|VT|]U|E|B]L|UIE
H L|L|{H|H|L|H|JL|L[H|H|]LfL|L|L]|]U|lE]|B|L]|]U]JE
H L|L|H|H]H]H]lLlLILlLoiHlLlB|L|JU|lE]|B|L]JU]E
L X | H|IXx|x]|X BLANK DISPLAY
H t|lLc|L|H|HlIH]LILILIHIH]IH]|B]|L]|U LlulE
H L |L|x|Ix]|x SEE CHARACTER CODE SEE CHARACTER SET
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DL-18l14 BLOCK DIAGRAM

K2
/ l§l§ S
— N
— NI
i 1%; o
—
| SR —_—
SIZ 0
Ao L
i = NP
— BT
) N
— N
) NIZ
— ét_\.l ©
\ =
[ _' Dl%lilY lAAAAAAA DIGIT omvans_
SEGMENT DRIVERS L <0 BL
05¢/
DIGIT
——|7 LINES— COUNTER/
DECODER
DATA -
SELECT/ENABLE | _
——68 LINES—-
<003
| -0 D
l . ——————<002
o« RAM <003
Q| W 4004
ROM 2|38 [ 4005
-1 9 3006
© | &8 L
nx —
' ww ——<+OWR
=S —<aA2
ESO ——<+HOA|
20w
<A <HOAQ
—0CE
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SIEMENS

DL-2416T, DL-2416 H

.160” RED, 4-DIGIT 16-SEGMENT PLUS DECIMAL
ALPHANUMERIC Intelligent Display®

WITH MEMORY/DECODER/DRIVER

FEATURES

160 Mil High, Magnified Monolithic Char.
Wide Viewing Angle + 40°

Close Vertical Row Spacing, .800 Inches
Rugged Solid Plastic Encapsulated Package

Fast Access Time
DL-2416 500 nSEC
DL-2416H 300 nSEC

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 Volt Power

Independent Cursor Function

17th Segment for Improved Punctuation Marks
Memory Clear Function

Display Blank Function

End-Stackable, 4-Character Package

Intensity Coded for Display Uniformity
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Package Dimensions in Inches (mm)

((353?) LUMINOUS INTENSITY CATEGORY 1
~ a2 [ ~ (308) (051)
P
—
0 N »—lm 60+ 02
MAX 4 15.24) (51
@3 (4.06) (15.24) (51)
—
h

lee 100 MAX
(25.40)

PART NUMBER £IA DATE CODE
— I A
i 26 < )
o 650 |ix DL2416  XXYY 16+ 02 TYP
(1067) ¢ ]ﬂ‘ " ” H " H £ (4.06) (51)
PIN 1 LOCATION  _||,020 TYP l—10TvP
AND LOGO (508) (254)

(241)
035 Tolerance: XX=.01 (.254), XXX+.005 (.127)

DESCRIPTION

The DL 2416 is a four digit display module having 16
segments plus decimal and a built-in CMOS
integrated circuit.

The integrated circuit contains memory, ASClI ROM
decoder, multiplexing circuitry, and drivers. Data
entry is asychronous and can be random. A display
system can be built using any number of DL 2416's
since each digit of any DL 2416 can be addressed
independently and will continue to display the char-
acter last stored until replaced by another.

System interconnection is very straightforward. The
least significant two address bits (Ao, A,) are normally
connected to the like named inputs of all DL 2416's
in the system. With two chip enables (CE1, and CE2)
two DL 2416’s (16 characters) can easily be inter-
connected 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 E. 2416 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 char-

acter, however, and upon removal the previously
displayed character will reappear.

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

Specifications are subject to change without notice.



TOP VIEW

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

1 CET Chip Enable 10 | Gnd
TesEERE=E 2 CEZ Chip Enable 1 D@ Data Input

3 CLCR Clear 12 D1 Data Input

4 CUE Cursor Enable 13 D2 Data Input

5 CU Cursor Select 14 D3 Data Input

6 WR Write 15 D6 Data Input

7 A1 Digit Select 16 D5 Data Input

2 1 0 8 AQ Digit Select 17 D4 Data Input

LR 9 Vee 18 | BT Display Blank

123 4567 89

Product Identification Marking
On Front Surface.

OPTO-ELECTRONIC CHARACTERISTICS @ 25°C

MAXIMUM RATINGS OPTICAL CHARACTERISTICS (TYPICAL)
Voltage, Any Pin Luminous Intensity per digit/8 segments . . 0.5 mcd
Respectto GND . . ... ... -.5t06.0vDC Off Axis Viewing Angle (Note 1) . . . .. .. .. +50°
Operating Temperature . . . . .. -20° t0 65°C DigitSize . . .o vi i 160 mils
Storage Temperature . . . . . .. . -20° to 70°C Spectral Peak Wavelength . . . . ... ... .. 660 nm
Relative Humidity
(non condensing) @65°C . . . ....... 85%
DC CHARACTERISTICS
DL-2416 AND DL-2416 H
Parameter -20°C Typ +25°c4 +65°C Typ | Conditions
Icc 4 digits on (10 seg/digit) | 135 mA 125 mA max! | 100 mA Vec =50V
Icc Cursor? 160 mA 140 mA max'! | 120 mA Vee =5.0V
lcc Blank 3.7 mA max Vin=0
Ve =50V
WR =5.0V
I 200 uA 160 uA max 100 uA Viy=.8V
Vee =5.0V
V||_ .8 V max Vcc =45V
Vi3 2.7 V min Vec =4.5V
3.3V min Vec =55V
1. Measured at 5 sec. 4.V . =+5.0 VDC £10%
2. 60 sec max duration.
> S TIMING CHARACTERISTICS
3. Vee 2 Viy = 0.6 V.
WRITE CYCLE WAVEFORMS
| “AC CHARACTERISTICS cel o ;
| Timing Parameters @ 4.5 V (nanoseconds) Li TCES — TCEH I——
| I o [ o 5 ,,
| i -20°C Typ [ +25°C Min +65°C Typ P . >< H
| | DL-2416 Dl.~24|6 H | DL-2416 DL-2416 H | DL-2416 DL-2416 H vre s ’ i _JE
Tas 300 200 450 250 600 400 Tas - AR
Two 50 50 150 50 175 7% R N 7/
Tw i 250 150 300 200 475 325 AJ ’
Tos | 150 100 250 150 350 250 Two l,_ W
ToH . 850 50 50 50 100 100 | |
T ' 80 50 50 50 100 100 T
T | 50 50 50 50 100 100 | 270° X : X
T | a 10| 450 250 | 600 400 | s S
'TeLR | 15 milliseconds 16 milliseconds |
[~ ) ] access time I TIMING MEASUREMENT 4 VOLTS
| 50005 300 ns | voitaGe Levels DDC 2 voLTs

0 VOLTS

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: 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.

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).

Note 4: Warning — Do not use solvents containing alcohol.

Note 6: Access time is defined as Tog + TpH (sum of address set up
and data hold times.)
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LOADING DATA

Setting the chip enables (CE1, CE2) to their true
state will enable data loading. The desired data code
(DO0-D6) and digit address (Ag, A;) must be held
stable during the write cycle for storing new data.

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

Clearing of the entire internal four-digit memory can
be accomplished by holding the clear (CLR) low for
one complete display multiplex cycle, 15 mS minimum.
Loading an illegal data code will display a blank.

Clear (CLR) is inactive during BL.

LOADING CURSOR

Setting the chip enables (CE1, CE2) and cursor
select (CU) to their true state will enable cursor load-
ing. A write (WR) pulse will now store or remove a
cursor into the digit location addressed by Ag, Aq;
as defined in data entry. A cursor will be stored if
DO = 1; and will be removed if DO = 0. Cursor will

TYPICAL LOADING DATA STATE TABLE

not be cleared by the CLR signal. The cursor (EU)
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
display of the cursor function. A flashing cursor can
be realized by simply pulsing CUE. If cursor has been
loaded to any or all positions in the display, then
CUE will control whether the cursor(s) or the char-
acters appear. CUE does not affect the 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 con-
tents of either data or cursor memory. A flashing
display can be realized by pulsing (BL).

CONTROL ADDRESS DATA R
BL CETCEZCUE CU WR CLR || 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 || R E Y
H X H L X X HJflx x ||x x x x x x x ||le R E Y
H L L L HLHI|LLI|HLLLHLUHIGHR RTEE
H L L L HLHI|L HI|HLHLHLHIGRUE
H L L L HLBH|HULIIHLLHHLTLI|GTLUE
H L L L HLH|HHIH L L L L HL|B L UTE
L X X X X H H { X X || BLANKDISPLAY
H L L L H L H H H H L L L H H H G L U E
H X X L X H L | X X |[CLEARSCHARACTER DISPLAYS
H L L LHLHI|[Xx X SEE CHARACTER CODE SEE CHARACTER

X = DON'T CARE
LOADING CURSOR STATE TABLE
DISPLAY

CONTROL ADDRESS H DATA OIGIT
BL CETCEZCUE CU WRCLR | A1 A0 D8 D5 D4 D3 D2 D1 DO || 3 2 [}
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 HLLGHI|LLIJIX X XX X XHIBEAT®R
H L L HLLGHI fILHIX XXX X X HI(IBE®BEHB®R
H L L H L L H H L X X X X X X H B B R
H L L H L LH|HHIX X X X X X H B ®
H L LHLLGHI|[HLIXx x x x x x r ||BeE ®
H X X L X H H DISABLE CURSOR DISPLAY B E A R
H L L L L L H|HHIX X X X X X L ||BE AR
H X X H X H H DISPLAY STORED CURSOR B E B ®

X =DON'T CARE
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CHARACTER SET

po| L H Ul w T T [ w770 o e ol H L H
D1 L L H H L L H H L L H A___l! l L L H H
D2 L L L L H H H” H L L L L 1 H H H H
D3 L L L L L L L L H H H H H H H H
D6| 0 1 2 3 4 5 6 7 8 9 A B C D E F
| - - ¥
! o TR TR | ’ /A y L - ’
LMt 00| A Oy R 7“:(@! / y
- ! - - -
n [ -] a | Cc|C ! 00 7 __ | N i
SR T 1 a J0 ool VAR R .
| -
H ol oo rT LR SR S R I . ] / | NI NTHIM
S N TR A P T R A A S T B e R I b 1IN L
i (o I S o I Y i A I O Ve it l s v 70 \ b
AN R] l_y||( o LJVIW N L NN |
All other input codes display “blank’’
ROM oo 17LNEs
—
|
osc/
MULTIPLEXER| DISPLAY
KKK K
3 2 1 o0
RAM DIGIT J
DRIVERS
INPUT CONTROL !l SuRsoR I-
Y- Y- W .. Q..
gooooooo
Ia‘|§|§]gl£§£€j§ £838888
Internal Block Diagram
+5
GND I I 1 I
1 1 1 1
D15 D4 (D3 DO
BL ——
s PO i f f
o ——1%
WR ————g
U —
cus—z-—i
AgA; —o—
7] i
1 [So-CE2
C_l. CE1
L{>=czl

Typical Schematic for 16 Digit System
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SIEMENS DL-3416, DL-3416 H
.225” RED, 4-DIGIT 16-SEGMENT PLUS DECIMAL

ALPHANUMERIC Intelligent Display®

WITH MEMORY/DECODER/DRIVER

Package Dimensions in Inches (mm)

AST L35 . 192
_-I(aR.gFa) ;Yzys_j f'_ 73" ,I u&'ﬁ) r 012 TYP.

LUMINOUS INTENSITY CATEGORV]
(.305)

EE I L I T R R

.

W/ 60
80 MAX [ L 225 TYP (5.72) 24)
a0 .72 (15.24)

-

1.3 MAX (33.02)

PART NUMBER
PIN 1 LOCATION AND LOGO EIA DATE CODE

[CA LI A
(52) REF)
(13.21),

i
L v» Hiny

-100 TYP. 020 TYP.

A @s4) (1)

i Tolerance: XK .01 (.254), XXX 005 (.127)

)
(406)+(51)

FEATURES DESCRIPTION

® 225 Mil High, Magnified Monolithic Char. The DL 3416 is a four digit display module having 16
e Wide Viewing Angle £40° segments plus decimal and a built-in CMOS
integrated circuit.

¢ Close Vertical Row Spacing, 0.8 Inches The integrated circuit contains memory, ASCII ROM

o Rugged Solid Plastic Encapsulated Package decoder, multiplexing circuitry, and drivers. Data
Fast A Ti entry is asynchronous and can be random. A display
‘ sD |_c3°4e:ss ?30 nSEC system can be built using any number of DL 3416's
DL-3416H 300 nSEC since each digit of any DL 3416 can be addressed

independently and will continue to display the

o Full Size Display for Stationary Equipment character last stored until replaced by another.

¢ Built-in Memory System interconnection is very straightforward. The
o Builtin Character Generator least significant twp address bits (Ag, A4) are normally
o . . o connected to the like named inputs of all DL 3416's
e Built-in Multiplex and LED Drive Circuitry in the system. With four chip enables four DL 3416's
e Each Digit Independently Addressed (1 d6 ch:lracters) can easily be interconnected without
a decoder.

e TTL Compatible, 5 Volt Power .
Alternatively, one-of-n decoder IC's can be used to

¢ Independent Cursor Function extend the address for large displays.
e 17th Segment for Improved Punctuation Marks Data lines are connected to all DL 3416's directly and
e Memory Clear Function in parallel, as in the write line (WR). The display will

: i then behave as a write-only memory.
o Display Blank Function . -
The cursor function causes all segments of a digit

¢ End Stackable, 4-Character Package position to illuminate. The cursor is not a character,

o Intensity Coded for Display Uniformity however, anfj upon removal the previously displayed
character will reappear.

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

Specifications are subject to change without notice.
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TOP VIEW

Pin  Function Pin, Function
22 20 20 19 18 17 16 15 14 13 12 1 cE‘l Chlp Enable 12 Gnd
2  CE2Chip Enable 13 N/C
3 CE3 Chip Enable 14 BL Blanking
4 CEA4 Chip Enable 15 N/C
5 CLR Clear 16 DO Data Input
6 VvCC 17 D1 Data Input
L 23 4 s 6 7 8 9 0 7 A0 Digit Select 18 D2 Data Input
8 A1 Digit Select 19 D3 Data Input
ya 9  WR Write 20 D4 Data Input
ificati 10 CU Cursor Select 21 D5 Data Input
Product ldentification 1 CUE Cursor Enables 22 DB Data Input

Marking on Front Surface

OPTO-ELECTRONIC CHARACTERISTICS @ 25°C

MAXIMUM RATINGS N OPTICAL CHARACTERISTICS (TYPICAL)
Voltage, any pin respect to GND . . -.5t06.0 VDC Luminous Intensity 8 segments/digit @ 5V, 0.5 mcd
Operating Temperature . . . .. ... -20° to +65°C Off Axis Viewing Angle (Note 1) . . . .. .. +40°
Storage Temperature . . . . . ... .. -20° to +70°C DigitSize . ... .............. 225 mils
Relative Humidity Spectral Peak Wavelength . . .. . ... .. 660 nm
(noncondensing) @65°C . . .......... 85%
DC CHARACTERISTICS
DL-3416 AND DL-3416H
Parameter -20°C Typ +25°c4 +65°C Typ | Conditions
Icc 4 digits on (10 seg/digit) | 190 mA 1560 mA max' | 120 mA Vec =5.0V
Icc Cursor2 225 mA 175 mA max! | 150 mA Vee =5.0V
lcc Blank 19 mA max Vin=0
Vec =5.0V
WR=5.0V
I 225 uA 160 A max 150 uA Viy =.8V
Ve =5.0V
V‘||_ .8 V max Vcc =45V
V|H3 2.7 V min Ve =4.5V
3.3V min VCC =55V
1. Measured at5$ec.. 4.V =+5.0 VDC £10% TIMING CHARAGTERISTICS
2. 60 sec max duration.
3. VCC>V|H>0'6 VCC' WRITE CYCLE WAVEFORMS
© ACCHARACTERISTICS N\ , /
Timing P; @45V ( ds) E—E;g | 4 l
~20°C Typ +25°C Min +65°C Typ Tces | TCEH | —
DL-3416  DL-3416H | DL-3416 DL-3416H | DL-3416 DL-3416H CUAD, Al >< | X
TAs 300 200 450 250 600 400 t _J
Two 50 50 150 50 175 75 Tas TAH
T™w 250 150 300 200 425 325 | __ |
Tbs 150 100 260 150 | 350 250 WR \ /
ToH 50 50 | 50 50 100 100 L_ |
TAH 50 50 | B0 50 100 100 Two ™ —~|
T 50 50 | 50 50 100 100
TZEE 300 150 450 250 600 400 DB -D6. X i )C
TELR | 15 milliseconds _.] }
access time | Tos < ToH
| 500 ns 300 ns TIMING MEASUREMENT 4 VOLTS

VOLTAGE LEVELS

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: 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.

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).

Note 4: Warning — Do not use solvents containing alcohol.

Note 5: Access time is defined as Taog + TpH (sum of address set up and data hold times).
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LOADING DATA

Setting the chip enables (CE1, CE2, CE3, CE4) to their
true state will enable data 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 0
is defined as right hand digit with Aq = Ag =0.)

Clearing of the entire internal four-digit memory can
be accomplished by holding the clear (CLR) low for

one complete display multiplex cycle, 15 mS minimum.

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
Ag, Aq;as defined in data entry. A cursor will be
stored if DO = 1; and will be removed if DO =0,
Cursor will not be cleared by the CLR signal. The

TYPICAL LOADING DATA STATE TABLE

cursor (CU) pulse width should not be less than the
write pulse (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 cursor has been
loaded to any or all positions in the display, then
CUE will control whether the cursor(s) or the char-
acters appear. CUE does not affect the 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 con-
tents of either data or cursor memory. A flashing
display can be realized by pulsing (BL).

DIGIT
BC CE1CE2CE3CE4CUE U WRCLA || A1 A0 D6 D6 D4 D3 D2 D1 DO|| 3 2 1 0O
HiX| x| x| x|L|x|H|H PREVIOUSLY LOADED DISPLAY G(R|E|Y
HiLi x| x| x| L{x|x|H | x| x| x|[x|x|x| x| x| x| g|/R|E|Y
Hix{ L x| x| el x| x|H | x| x || x|x| x| x| x| x| x| a|rR[E|Y
HEX| x| H| XLl x| x|H | x| x || x|x| x| x| x| x| x| a|rR|E|Y
HiX{X| X[ H L[ x| x| H | x|x | x|[x| x| x| x| x{ x| a|/R|E|Y
HiX| XX x| L] x| HIH| x|x | x|x|x|x|x|x| x| 6a|rR[E|Y
HIH[H|LlL|L/H|L|H | | | HiLlL|L|H|L|H| G|R| E|E
HiH|/HlLlL|L{H/L/H| L|H | HILH|L|H/L|{H]| G|R|U|E
HIH[H|L|lL|L{RlL|H | HlL | H{LlL|{H/ AL L|lGlLlUlE
HIH|HlL|L|L|/H/L|H | H|H | H|L|L|L|L{H L] BlL|U|E
L X|x|x|X|X| x| H|H| X| X  BLANKDISPLAY
HiR|AH[L Lol Alelm | nlrn Wil wlwlw|elelule
Hi x| x| x| x| L] x| x|t CLEARS CHARACTER DISPLAY
H{H|H[L|lLlL|HlL|R | x|x SEE CHARACTER CODE SEE CH;\;_ACTER
X = DON'T CARE
LOADING CURSOR STATE TABLE

DIGIT
BL CE1CE2CE3CE4CUE CU WRCLR A1 A0 D6 D5 D4 D3 D2 D1 DO 3 10
HIX|x|x|[x|L|Xx]|H|H PREVIOUSLY LOADED DISPLAY B|E|A|R
H|[X|X|X|X|H|X|H|H || DISPLAYPREVIOUSLY STORED CURSORS|| B| E [ A| R
HIH[H[L|L R L |L|H|lo]e || x| x| x| x|x|x|n|Bsle|lam:
HI{H|R (L |L | H|[L|L|H [ L|H || x| x{x|x|x|x|H|B|lERR
HIH[H|[L || || H || H|L | x| x| x|x|x|x|n| e BB HE
H{H|H|L|L|H|L|L|H H|H X| X| X| x| x| xX|H R B B
H|{H|H|L|L|H L |L|H H|L X| x{ x| x| x|x|L | B e|B R
HIX|X|[X|{X|LIlx|H|H DISABLE CURSOR DISPLAY B{E|A|R
HinjH L ejelefo|m ||wlnll x| x| xIx|x|x]e|e|le|la|lr
HIX|X|X|X|H|X|H|H DISPLAY STORED CURSORS B|E ®

X =DON'T CARE
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SIEMENS

DL-3422

170°7100" (Nom.) UPPER AND LOWER CASE
4-DIGIT 22-SEGMENT

ALPHANUMERIC Intelligent Display®

WITH MEMORY/DECODER/DRIVER

Package Dimensions in Inches (mm)

187 129 LUMINOUS INTENSITY CATEGORY

- 5 .
(%)r_ 1%‘! f'_f3v _—! <aw£>|

FEATURES

e 170Mil/100Mil (Nom.) Upper & Lower Case Letters

e Wide Viewing Angle = 40°

e Close Vertical Row Spacing, .800 Inches

e Rugged Solid Plastic Encapsulated Package
e Fast Access Time, 500 nSEC

e Full Size Display for Stationary Equipment

e Built-in Memory

e Built-in Character Generator
e Built-in Multiplex and LED Drive Ci
e Direct Access to Each Digit indep.

Asynchronously
e TTL Compatible, 5 Volt Po
o [ndependent Cursor Functi

e 22 Segment for 96 Cha
Upper & Lower Case

r digit display module having 22
It-in CMOS integrated circuit.

circuit contains memory, ASCII ROM
plexing circuitry, and drivers. Data
chronous and can be random. A display

dh be built using any number of DL 3422's
each digit of any DL 3422 can be addressed
ndently and will continue to display the char-
last stored until replaced by another.

tem interconnection is very straightforward. The
east significant two address bits (Ag, A1) are normally
connected to the like named inputs of all DL 3422's
in the system. With two chip enables (CE1, and CE2)
four DL 3422's (16 characters) can easily be inter-
connected without a decoder.

Alternatively, one-of-n decoder 1C’s can be used to
extend the address for large displays.

Data lines are connected to all DL 3422's 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 char-

acter, 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.
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Pin  Function Pin  Function
1 CE1 Chip Enable 12 Gnd
T2 20 15 16 17 16 15 14 13 12 2 N/C 13 N/C
3 CE2 Chip Enable 14 BL Blanking
4 N/C 15 N/C
5 CLR Clear 16 DO Data Input
6 vce 17 D1 Data Input
M 7  AO Digit Select 18 D2 Data Input
8 A1 Digit Select 19 D3 Data Input
LI ST N S A A 9  WR Write 20 D4 Data Input
10 CU Cursor Select 21 D5 Data Input
1 CUE Cursor Enable 22 D6 Data Input

OPTO-ELECTRONIC CHARACTERISTICS @ 25°C

MAXIMUM RATINGS OPTICAL CHARACTERISTICS
Voltage, any pin respect to GND . . -.5t06.0 VDC Luminous Intensity 8 Segments @5V . . 0.5mcd
Operating Temperature . . . . ... . -20° to +65°C Off Axis Viewing Angle (Note 1) . . . . ... +50°
Storage Temperature . . . . . . .. .. -20° to +70°C DigitSize . ... ... ........... 160 mils
Relative Humidity Spectral Peak Wavelength . . . .. .. ... 660 nm
(noncondensing) ®@65°C . . .. ........ 85%
DC CHARACTERISTICS
Parameter -20°C Typ +25°c4 +65°C Typ | Conditions
Icc 4 digits on (10 seg/digit) | 135 mA 1256 mA max' | 100 mA Vec =5.0V
lcc 4 digits or Cursor? 160 mA 140 mA max1 | 120 mA Vec =5.0V
lcc Blank 3.7 mA max Vin=0
Vec =50V
WR=5.0V
he 200 uA 160 uA max 100 A ViN=.8V
Ve =5.0V
ViL .8V max Vec=4.5V
Vipd 2.7 V. min Vec =4.5V
3.3V min Vcc =565V

1. Measured at 5 sec.
2. 60 sec max duration.
3. Vee 2 Vi = 0.6 V.

4.V, = +5.0 VDC £10%

TIMING CHARACTERISTICS
AC CHARACTERISTICS Write Cycle Waveforms
Timing Parameter @ 4.5 V (nanoseconds) 4
o <] . o CEl CE2 .
_28 ¢ Typ +22 C Min ;zz ¢ Typ L—— TCES — TCER I——
Tas | 3 45 TOAg Al .
Two | 50 150 175 e Df X
Tw 250 300 425 s
Tos 150 250 350 R ‘ AN A
Tou 50 50 100 e T
TAH 50 50 100 . '
Tcen | 50 50 100 oenee >‘|< i X
Tces | 300 450 600 - Tos w—— Ton—!
TCLR 15 milliseconds TIMING MEASUREMENT 4 yOLTS
0 VOLTS
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 the segment in the display is not
visible’’.

Note 2: This display contains a CMQOS integrated circuit. Normal CMOS handling precautions should

be taken to avoid damage due to high static voltages or electric fields.
Note 3:
Note 4:

Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-).

Warning — Do not use solvents containing alcohol.

79



LOADING DATA

Setting the chip enables (CE1, CE2) to their true
state will enable data 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 right hand digit with Ay = Ag = 0.)
Clearing of the entire internal four-digit memory can

be accomplished by holding the clear (CLR) low for
one com_plete display multiplex cycle, 15 mS minimum.
Clear (CLR) is inactive during BL.

LOADING CURSOR

Setting the chip enables (CE1, CE2) and cursor
select (CU) to their true state will enable cursor load-
ing. A write (WR) pulse will now store or remove a
cursor into the digit location addressed by Ag, A1;

as defined in data entry. A cursor will be stored if
DO = 1; and will be removed if DO = 0. Cursor will

TYPICAL LOADING DATA STATE TABLE

not be cleared by the CLR signal.

For those users not requiring the cursor, the cursor
enable stgnal (CUE) may be tied low to disable
display of the cursor function. A flashing cursor can
be realized by simply pulsing CUE. If cursor has been
loaded to any or all positions in the display, then
CUE will control whether the cursor(s) or the char-
acters appear. CUE does not affect the 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 con-
tents of either data or cursor memory. A flashing
display can be realized by pulsing (BL).

DIGIT
BT CE1 CEZ CUE CU WRCLR|| A1 A0 D6 D5 D4 D3 D2 D1 DO | 3 2 1 0
RIx[x[o]x[u[n PREVIOUSLY LOADED DISPLAY G|R[E|Y
Wlo | x|olx!x|w | x| x || x{x| x|x| x| x| x| cg|rR|e|Y
Wlix x|opx!x|H|l x| x| x| x| x| x| x| x| x| cg|r|E|Y
Hix|Hl o]l x| x{w || x| x| x|x| x| x| x| x| x| cg|rR|E|Y
H{x x|l x| x| w| x| x| x{x| x[x|x|x|{x]| cg|rR[E|Y
W x x| ulx|nln | x| x| x|x| x| x| x| x| x| 6/ rR|E|Y
Alricloelwlefw | oje | wlefe|ufnlelwl e|RlE]E
[ I T T O I VO T A T A O O Y R AV R A R VR -
Winlo|t|m|eln || wle frle]ejnHjlL] elLjulE
Hiwlo|olnjujw | wlw e efejeujo|slefufe
o|x|x| x| x| H|H BLANK DISPLAY
HiHlL Ll | H|H Wl L]l wulw| elelule
Hix x| t]x|x|t CLEARS CHARACTER DISPLAY
HiH|L|L|H|L|H | x|x SEE CHARACTER CODE SEE CHARACTER
X = DON'T CARE
LOADING CURSOR STATE TABLE

DIGIT
BL CE1CEZCUE CU WRCLR A1 A0 D6 D5 D4 D3 D2 D1 DO 3 10
Hix|{x L] x|H| H PREVIOUSLY LOADED DISPLAY B|E|A|R
Hlx|x|H| x!H|H | DisPLAY PREVIOUSLY STORED CURSORS|| B | E | A| R
HiH L (H| e ju|r oo ] x! x| x! x| x| x|wi|Ble|la®
Hinle wj e el el xI x| x| x|{x|x|uwisle B R
HIHiL L Ll e | x| x| x|[x|x|x Hi|s BB &
HiH(Llrielelnlrjn | x| x| x| x|x|x|n|®R = BR
H{H|L H|L|L 1 H H|L X| x| x| x| x| x|L |B e B R
Hix|{x Ll x|uin DISABLE CURSOR DISPLAY B|E|A|R
Hirlu|eje e v rlr |l x| x| x| x| x| x|L | 8|leE|alr
H{X|X|H| X |H|lH DISPLAY STORED CURSORS BlE R M
X = DON'T CARE
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SIEMENS

DLO-4135

ORANGE
DLG-4137
GREEN
43" SINGLE CHARACTER
5 x 7 DOT MATRIX Intelligent Display®
WITH MEMORY/DECODER/DRIVER
PRELIMINARY

FEATURES

.43" High, Hybrid Character

¢ Wide Viewing Angle, = 50°

® o o o o o & o o o o

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)

96 Character ASCII Format
Microprocessor Buss Compatible
Intensity Coded for Display Uniformity
Single 5-volt power supply required

XIY stackable

Available in High efficiency red (orange)
and green
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Package Dimension in Inches (mm)

]
g

e @7 —1
00 | 300 @54
(2.54) (7.62)
PIN 1 INDICATOR
2 .
ﬁ?h f
00000
00000 =
430 00000 ==
10.92) 00000
| 83888 | 4 =
MAX, — 46
oy ooo__.__r i (46
043 ——
0%y Y| e
s -;l © 2.54)
065 TYP ——sl . )
(.1655) P i‘- |"(7‘s7) (5'"0'%)

PRODUCT__
MARKING <~ T——

wwinows 01 =34 oate cone
INTENSITY

CODE 012
(30)
00 _] 300 |
(254

7.62)

DESCRIPTION

The DLX-4135/4137 are single digit 5 X 7 dot
matrix Intelligent Displays with .43" character
height. The built-in CMOS integrated circuit
contains memory, ASCIl 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 ASCIl input.

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

Specifications are subject to change without notice.



OPTOELECTRONIC CHARACTERISTICS @25°C

Maximum Ratings Optical Characteristics (Typical)
Voltage, Any Pi ) .
Rzzgectnt{) GI,:]D ______ _05t0 +6.0VDC Luminous Intensity/Dot (Average) @5V
Operating Temperature. . . . . .. —20°Ct065°C DLOAT3S .. 500 ped
Storage Temperature . ... ... —20°C1070°C DLG-4137 ... 500 pcd
Relative Humidity @65 °C DigitSize. . ........... .. ... ... ... ... 0.43"
(non-condensing) ................. 85% Viewing Angle (Note 1). . .. .............. * 50°
Spectral Peak Wavelength
DLO4135 . .. ... 640nm
DLG4137 ... ... . 565 nm

ELECTRICAL PARAMETERS

Parameter Conditions Min. Typ. Max. Units
Icc(Blank) BL@ =BL1 =O, Vecc=5V 45 8 mA
lcc BLO =BL1 =1, Vgc=5V 160 200 mA
Icc BLf =0,BL1 =1,Vcc=5V 80 mA
Icc BL# =1,BL1 =0, Vcc=5V 40 mA
i

(any input) VIN=0.8V, Voo =5V 160 A
ViL

(Any input) Voo =5V 1 \
ViH

(Any input) V=5V 3.0 Vv

TIMING CHARACTERISTICS

AC CHARACTERISTICS N Y e
@Vee =45V | |'—TW —
CE TCES———n
Parameter Min Units TN——
@ +25°C _'! |—T
DH
Tw 200 ns D@-D6
D G D G
TCES 200 ns I .
DS w—
DS 200 ns
TbH 100 ns

Note 1: 'Off Axis Viewing Angle'" is here defined as: '‘the minimum angie 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 displ ins a CMOS integrated circuit. Normal CMOS handling precautions should be

taken to avold 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., =5.0VDC +10%.

Note 5: Clean only in water, isopropyl alcohol, freon TF, or TE (or equivalent)
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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 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 — N
Level BL1 BLO
Blank 0 0
Y Brightness 0 1
Y2 Brightness 1 0
Full Brightness 1 1
DATA LOADING EXAMPLE
e o o DATA INPUT
CE WR BLO BLlI L 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 X H H H L X 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
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E

FUNCTION
DATA
c| D

DO DATA LSB
D2 DATA

D3 DATA

D4 DATA

D5 DATA

D6 DATA MSB

D1
B

9

PIN
H

DL-4135 PIN FUNCTIONS

H|H

FUNCTION

L

BL1 BRIGHTNESS
BLO BRIGHTNESS

NO PIN
CE CHIP ENABLE

LT LAMPTEST

WR  WRITE

NO PIN

GND

PIN
1
2
3
4
5
6
7
8

16

1

TOP VIEW
0

%%
HION |
::oc:

D1
D2
D3

D4HEX

CHARACTER SET
LILL|®

L{LIH|1
LiH|L| 2

LIH|H| 3

INDICATOR

PIN 1

DO
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SIEMENS

DLO-7135

ORANGE

DLG-7137

GREEN
.68” SINGLE CHARACTER
5 x 7 DOT MATRIX Intelligent Display ®
WITH MEMORY/DECODER/DRIVER

Package Dimensions in Inches (mm)
48
PINT fo——1(12.19)
INDICATOR 700 080 DIA. REF.
\ (17.78) (203)
00000 -
L1 90000 |/ —
(17.27) QOO |1 M Towso
800 @ @ O @ @ —> TYP
] eTelolol0) E———
il lolelololess B s
= *t:—.i;t:? T
| 125 l 225 125
R Y0 (318) .17»3‘22’11.( Jost G0
826
m | foweone
wous — == 270
INTENSITY
CODE
600
1524)
FEATURES DESCRIPTION

.68" High, Hybrid Character
Wide Viewing Angle, * 50°

Fully Encapsulated, Rugged Solid Plastic
Package

Built-in Memory

Bulit-In Character Generator

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

Intensity Control (4 levels)

96 Character ASCIl Format
Microprocessor Buss Compatible
Intensity Coded for Display Uniformity
Single 5 volt power supply required

¢ X/Y stackable

Available in High Efficiency Red (Orange)
and Green
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The DLX-7135/7137 are single digit 5 X 7 dot
matrix Intelligent Displays with .68" 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 ASCI! 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 up to 25
feet. They require a single 5-volt power supply and
parallel ASCll input.

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

Specifications are subject to change without notice.



OPTOELECTRONIC CHARACTERISTICS @25°C

Maximum Ratings Optical Characteristics (Typical)
Voltage, Any Pin . )
RespecttoGND .. ... .. —05t0 +6.0VDC Luminous Intensity/Dot (Average) @5V
Operating Temperature . . . . . . ~20°Ct065°C DLO7135. v 500 ped
Storage Temperature ... .... ~20°Ct070°C DLGTIB7. .o 500 ped
Relative Humidity @65°C DigitSize ............ ... ... L 0.68"
(non-condensing) ................. 85% Viewing Angle (Note 1) . . .. ... ..ot +50°
Spectral Peak Wavelength
DLO7135 ... 640nm
} DLG7137 ... 565 nm

ELECTRICAL PARAMETERS
Parameter Conditions Min. Typ. Max. Units
Icc(Blank) BLO =BL1 =0, Vcc=5V 45 8 mA
Icc [@ =BLI =1, Vco=5V 160 200 mA
lcc BLP =0, BLI =1, Vcc=5V 80 mA
Icc BLP =1,BL1 =0, Vcg=5V 40 mA
I
(any input) VIN=0.8V, Voo =5V 160 uA
ViL
(Any input) Voo =5V 1 \
ViH

| (Any input) Voo =5V 3.0 v

TIMING CHARACTERISTICS

TIMING PARAMETERS WR—] L —
@25°C Vcc =45V Tw
Symbol P 1 Mi Unit el T [ i
arameter n. nits CE Tces ——
T\ CES _/!_
TCES CHIP ENABLE SET-UP 200 nS l
— Tox
TDS DATA SET-UP 200 nS 08 06— | |‘*
Tw WRITE PULSE 200 s — K
ToH DATA HOLD 100 nS L‘*T“ —
TwD WRITE DELAY 20 nS
TCEH CHIP ENABLE HOLD 100 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 dot in the display is not visible."

Note 2:  This display i 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, isopropyi alcohol, freon TF, or TE (or equivalent)
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LOADING DATA LAMP TEST

Loading data into the DLX7135/7137 is The lamp test (LT) when activated causes all dots on
straightforward. Chip enable (CE) should be pre- the display to be illuminated at half brightness. The
sent and stable during a write pulse (WR). Parallel lamp test function is independent of write (WR) and
data information should be stable for the minimum the settings of the blanking inputs (BLO , BL1).

time (Tw) and held for TpH 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.

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.

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

DIMMING AND BLANKING THE DISPLAY

Brightness _ —
Level BL1 BLO
Blank 0 0
va Brightness 0 1
2 Brightness 1 0
Full Brightness 1 1
DATA LOADING EXAMPLE
F [ DATA INPUT
CE WR BLO BLl LT D6 D5 D4 D3 D2 DI 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 X H H H L X 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
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TOP VIEW

Pin  Function Pin  Function

PIN 1 INDICATOR

1 vCcC 14 D6 Data input MSB
1Yo 88880 o] 14 2 LT Lamp test 13 D5 Data input
210 13 3 CE  Chip enable 12 D4 Data input
31888831 4  WR Write 11 D3 Data input
5o OO000 | 10 5 BL1 Brightness 10 D2 Data input
60 OOO00 of 9 6 BLO Brightness 9 D1 Data input
710 00000 - 8 7 GND 8 DO Data input LSB

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|HI|H
D3| L L L L L L L L H H H|H H | H H|H
ID6D5D4|HEX| @ 1 2 3| 4 5 6 7 8{ 9 A|B|C|DJ|E]|F
LiL|L| O
LILIH| 1
LIH|L| 2 | T3 |otltefeude| g3 [owees
. .. .‘ l=° * .. :: L]
:‘.:: .s ....z :...: . :: .. .. ...O
LIHH| 3 13,27 ¢ e I I TR D bt IR )
HILIL| 4 | 85, SO N | I 1 X
HIHIL 6| by s | e |
HIH[H| 7 i ot It FRE I WSO O (s IO B
16 Digits Interconnection
+5
GND M 8 B 8 S 8 S 8 S e 8 B ) At B A A o 8
o DI5 00
BO-BLI 2
oooe == [ I I DI I I T T L]
WR |
AB- A3
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SIEMENS

IBR-3 Series

32 DATA ELEMENT
LED INTELLIGENT BAR GRAPH

Preliminary
Package Dimensions in Inches (mm)
] | 85 o e lle 012 a
201) (1.27) 0305) (254)
H
) !
arto| 1000000000000000000000000000001 :T e
| 173
I @394
PRODUCT MARKING
F- A I 4 BR 3032 Xy T

FEATURES

e 32 Elements
¢ High resolution 50 mil spacing
¢ Red rectangular LEDs
¢ On board intelligence:
Storage
Decoding
Multiplexing
Drive Electronics
* Binary Data Input
* CMOS low power controller
¢ TTL compatible input
* Microprocessor interface
¢ Single 5-volt power supply
¢ Built-in:
Lamp test
3 level dimming
Blanking
¢ Dual in-line packaging

OPTIONS:

e Available on special order:
High Efficiency Red
Yellow
Green
¢ Factory expandable in 32 element
increments up to 128
* Moving dot operation

DESCRIPTION

The IBR-3 is a high resolution instrumentation quality,
intelligent bar graph. It is a completely self-contained
display subsystem with on-board electronics for data
storage, display management and LED Multiplexing.
The 32 element unit is less than 1% " long and is easily
viewable at 10’ to 20" from broad, off axis, angles.

The design makes it easy to incorporate the Bar
Graph into almost any equipment. Encapsulated with
dual in-line mounting, it requires standard mounting
hardware. The IBR-3 is TTL compatible and requires a
single 5 volt power supply. A built-in lamp test provides
a quick check of LED operation.

DATA ENTRY - Parallel

Loading data into the IBR-3-032 is simple and
straightforward. There are two modes of operation,
either.expanding bar or dot mode. D5 controls the
mode; 0 equals bar mode, and 1 equals dot mode. The
desired binary value is presented in parallel to the
inputs DO through D4 and held stable during a write
cycle. D6 must be held high or the display will be blank
regardless of data inputs. The display is an expanding
bar or moving dot from left to right with respect to pin 1.

OPTICAL CHARACTERISTICS (Std Red):

Luminous Intensity/segment 0.1 med
Off axis viewing angle +60°
Segment size 12X 42 mils
Spectral peak wavelength 660 nm

Specifications are subject to change without notice.



INPUT PIN FUNCTIONS:
Pin Signal Function B e e e e o S
1 D6 Binary data input
2 D5 Binary data input
3 D4 Binary data input
4 D3 Binary data input
5 D2 Binary data input
s oz | ey sea o D0000000000000000000000000000000
7 Do Binary data input
8 GND Ground
9 NC No connection
10 Vee +5 volts
1 BLO Brightness control
12 B_i Brightness control = = =2 = 8 =8
13 WR Write input 12 8
14 CEO Chip enable \
15 CE! Chip enable
16 LT Lamp test
SWITCHING CHARACTERISTICS (25°C, 4.5V)
Symbol Parameter Minimum
MAXIMUM RATINGS: TwR Write Pulse 200ns
vor oD 05104600 TeEt Chip Enable 1 200ns
oltage, any pin to -05t0+ T f
Power Dissipation @ 25°C 225W TCEO Chip Enable 0 2ogns
Operating Temperature -20°C to + 65°C H Data Hold 100ns
Storage Temperature -20°C to + 70°C
DC CHARACTERISTICS
(@Vce = 5.0V @ 25°C)
PARAMETER CONDITIONS MIN. MAX UNITS
Vee 45 55 v
Vi Vec=45v 8 v
ViH vVee =5.0v 30 v
VIN, Any Pin -5 Vec +5 v
Icc Blank Display VIN=0
Voo =5.0v
WR, LT =5.0V 55 mA
Icc. 32 Segments On Ve =50V 150 mA
hL Vce =55V
ViN =8V 160 uA
LOAD DATA STATE TABLE (X= Don’t Care) BLANKING & LT STATE TABLE
D6 | D5| D4 | D3 | D2 | D1 | DO | D5 controls dot or bar mode O=bar mode —_ J— _
1=dot mode. BLO BL1 LT
1 1 1 NORMAL BRIGHTNESS
0 0 X X X X X No display; D6 must be 1 to dispiay
0 1 X X X X X any information. 0 1 1 3/7 NORMAL BRIGHTNESS
1 0 1 1/7 NORMAL BRIGHTNESS
1 0 D D D D D | Normal operating mode; 1 to 32 0 0 1 BLANK
segments lit depending on binary code. X X 0 | ALL ELEMENTS ON 1/7 NORMAL BRIGHTNESS
For Example:
1 0 0 0 0 0 0 One segment lit (with the exception of
the segment 8 option which lights
during zero display as a signal the TIMING CHARACTERISTICS - Write Cycle
bargraph module is functional).
1 0 0 0 0 0 1 Two segments it Note 1
1 0 0 0 0 1 0 Three segments lit Note 1 CE ¢
1 0 0 0 0 1 1 Four segments lit Note 1
1 0 0 0 1 0 0 Five segments lit Note 1
1 0 1 1 1 1 0 Thirty one segments lit Note 1 ——
t oo vt |1 | 1| Thirtywosegmentsii. WR, CE1
1 1 D D D D D Floating Dot Mode will display on lamp
il the O to 31 position depending on
the data in DO-D4. D@-D6 |
1 1 0 0 0 0 0 Displays dot in 0 position Note 1
11 oo o] o] 1| pisplaysdotin1position Note 1 fa————— TwR --»'4—— Th
1 1 1 1 1 1 1 Displays dot in 311 position Note 1 T
-
ceg—>]
Note 1) From left to right with respect to pin #1,
viewed from the top.
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MDL-2416
MDL-2416C

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

SIEMENS

Preliminary Data Sheet

Package Dimensions in Inches (mm)

— LM )
—l 2819) g 8y r“
T T

N
295+ 003 6 it
FaSh S T
1 45 60
(11.43) (15.24)
T

150
381)
L
(4.06)

43'1551-“ _F.;—

Dot is. _‘l
Pin 1 ldentifier

[
[] LA e
p— & Notes: Part Number. Date Code. L1 Code
JYR R (259 10 Marked on face. in shaded area.
@8 @549 ol g Tl s
16 Places
FEATURES DESCRIPTION

¢ Available in two versions The MDL-2416 is a Hi-Reliability four digit display having

MDL-2416, Extended Temperature Range,
Hermetic Seal

MDL-2416C Processed to Selected Portions of
MIL Standard 883/Level C

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

Dual in Line Configuration

Close Vertical Row Spacing, .600 Inches

100 Mil Pin Spacing

Wide Viewing Angle 50°  10°

Wide Temperature Operating Range for High
Rellabllity Industrial and Military Use

¢ 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
Dimming Capability
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a 17 segment font and built-in CMOS drive circuitry that
is TTL and microprocessor compatible. The integrated
circuit contains memory, ASCll 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 processed to meet the re-
quirement of HI-REL/military applications.

System interconnection is straight-forward. The least sig-
nificant two address bits (A, Ay) are normally connected
to the like named inputs of all MDL-2416s in the system.
With two chips enables, (CE1, CE2,) two MDL-2416s

(8 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 Wdc Spectral Peak Wavelength 660nM typ.
Input Voltage Relative to Gnd -~ 0.5to Vg +0.5 V¢ Spectral Line Half-Width 40nM typ.
(all inputs) Viewing Angle 50° + 10°
Operating temperature —55t0100°C Digit Size 1510n.
Storage temperature —551t0125°C f ; —
Temp/Humnidity 65°C/90% 10 cycles per 1004.2 Luminous Intensity 0.1 mediseg @ Voo =5V
15% LTPD Biased non-operating Intensity matching, Seg. to Seg. 181 @ Vo =5V

ELECTRICAL CHARACTERISTICS
Parameters | Min | Typ | Max | Units | Conditions
25°C | 25°C | 25°C
Veo 45 | 50 | 55 \
lcc Blank) | TBD | 120 | 19.0 | mA [V =5V;
\_N_ﬁ = Vcc
VIN =0V
lcc (10segs/ | TBD | 125 | 150 | mA |Vgc=5V
char. 4 digits
on)
loc(@llseg [ TBD | 150 | 175 | mA [Vg=5.0V;
on cursor in 5 sec max.
4 digits)
VIL (all TBD | TBD | 0.8 \ Voc =5V
inputs)
*VIH (all 3.0 | TBD | TBD \ Voc =5V
inputs)
ML (al TBD | TBD | 160 | pA [Veo=5V;
inputs) VIN= 0.8V
*NOTE: VIH min. =60% Vuc
TIMING CHARACTERISTICS
AC CHARACTERISTICS WRITE CYCLE WAVEFORMS
Min Time
Symbol Parameter -55°C | 25°C 100°C | Units e CE2 |
Tees Chip Enable Setup 180 250 340 nS [— T o T l__
Tas Address Setup 180 250 340 nS i 2
Two | Write Delay 35 50 80 ns s X ;
Tw Write Pulse 160 200 250 ns k- [P—————
Tos Data Setup 65 150 160 ns WA T I
Tcen Chip Enable Hold 20 20 35 nS J |
Tan Address Hold 20 20 35 nS - Tw T —=t
Ton Data Hold 20 20 35 nS 0006 X : SN
Tous Cursor Setup 180 250 340 nS ) i _J
Touw | Cursor Hold 20 20 35 nS Tos Tou
T Min Time to Ci 10 12 15 17 mS

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. 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 V—).
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LOADING DATA

Setting the chip enables (CET, CE?) to their true state will
enable data loading. The desired data code (D0-D6) and
digit address (Ag, A1) must be held stable during the write
cycle for strong new data. Data entry may be asynchron-
ous and random. (Digit O is defined as right hand digit
withA; = Ag = 0.

Clearing of the entire internal four digit memory can be
accomplished by holding the clear (CLR) low for one
complete display multiplex cycle, 15mS minimum. Load-
ing an illegal data code will display a blank.

BLANKING DISPLAY

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).

DATA LOADING EXAMPLE

LOADING CURSOR

Setting the chip enables (CET, 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 location addressed by A, A; as defined in data
entry. A cursor will be stored if DO=1; and willbe
removed if DO =0. Cursor will not be cleared by the CLR
signal. The cursor (CU) pulse width should not be less
than the write (WR) pluse 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 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 the cursor memory.

DIMMING

Dimming is accomplished by varying a pulse width on
the blanking pin.

ADDRESS DATA INPUT DIGIT | DIGIT | DIGIT | DIGIT
CE1 CE2CUE CU WR BL|A1 A0|D6 D5 D4 D3 D2 DI DO| 3 2 1 0
X H|L|[X|X|H|X|[X]|X]|X[X]|X|Xx]|]x|X] NC NC NC NC
Hix|Lix|[x[H{x[x|[x|x|x|x|x|x]|x]| NC NC NC NC
HIH|L|[X|[XIH[X[X|X|[X[X|X]|X]|X]|X]| NC NC NC NC
HIH|L|X|X|H|X]|X]X]|X]|X]|X]|X]|X|X] NC NC NC NC
LfLt|LfH|L|{H]L|L|H]L|fL]|L|fL|L|H]| NC NC NC A
L{L|L|[H|L|H|L|[H|H|L|L|L|L|H|L] NC NC B A
LiLfLfH{LjH{H|LJH}lL|lL|L|IL|H]|H]| NC C B A
L{t|L|[H|L|H|H|[H|H|L|fL|L|H|L|L]| D c B A
LlLfLfH|{L|{H|{L|L|H|L|[L|[L|[H|{L|H]| D c B E
Ll fHiLIHIH{L[H|[LjL{H{LIH|{H] D K B E
HIH|L|H]H[L|X|X[X|X|X]|X]|X]|Xx]|X
HIH|L|H|H|H|X|[X|[X|X|X|Xx|Xx|X|X]| D K B E
CURSOR LOADING EXAMPLE

ADDRESS DATA INPUT DIGIT | DIGIT | DIGIT | DIGIT
CET CE2CUE CU WR BL (A1 A0|D6 D5 D4 D3 D2 D1 DO| 3 2 1 0
HIH|H|HIHIH[X[X[X|[X[X|[X[X|[X[X] D K B E
HIH|HIH|H|H|X|X|X|X|[X]|X|[X]|X|X] D K B E
HI{H|H|H|H[H[X[X[X[X[X[X[X[X[X] D K B8 E
HIH|HIH[H[H[X[X[X[X[X[Xx|[Xx]Xx][x] D K B E
LILfH{LIH]H[X|x|x{x|x][x|x|x]|x]| nC NC NC NC
LI{L[H|L|L]|H|L|L|X[X]|X|X]|X|X]|H| D K B [54]
L{L|[H|L|L{HLU|H][X]x][Xx|x|{x[x|H] D K 53] [£7]
LiL|HIL|L|H|HIL{X{X{XxX][X|[X]|X]|H D B 53] 5%
L{L|H|LJL]H|H|H|[X[X[X|X]|X]|X]|H]| B 53] [54] 23]
LILJL]JH[H|H|X|X|X]|X]|X|[X]|X]|X]|X]| D K B E
LIL|HIH|H|H|X|X|Xx{Xx|{X|[x|x|Xx|[x]| B8 B 15%] 5%
LiL|L]H|[H|H|[X|X|[X[X]|X|X]|Xx|X]|Xx]| D K B E
Llcfulofolrloelox]xIxixIxIxIc]l B | B [57] E
LiLfH|{L|[L|H]L|H|X]X|Xx]|Xx|x|x]|L]| B B 8 E
Li{L|H|L|L]H|H]L|X[X|X|[X|Xx|x|L]| B K B E
LiL|H{L|L|HIHIH]X[Xx]|x|{x[x|x|L] D K B E
H=High L=Llow X=Don’t Care
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FUNCTIONAL DESCRIPTION

The block diagram consists of six major blocks.

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.

Oscillator and Multiplex—provides all the necessary
timings.

Display Drivers—17 segment drivers and 4 digit drivers.

LED Displays—each display Is comprised of 16 seg-
ments which make up the alpha-numeric characters
and one decimal point.

BLOCK DIAGRAM

=l

Nz A iz (7
TN A il 1N

3 2 1 0

SEGMENT
DRIVERS. 08¢/
DIGIT
— s — e

i—

OIGIT
DRIVERS

CURSOR
MEMORY

[T TT

DATA
SELECT/ENABLE

ROM

——  BUNES  ———

WRITE
ADDRESS
DECODER

|
T

uf

TYPICAL SCHEMATIC FOR 16 DIGIT SYSTEM

+5

GND
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7

D0-D6
CLR
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CUE
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E
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2
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TOP VIEW Pin | Function Pin Function
1 CE1 Chip Enable 18 | BL Display Blank
3 2 CE2 Chip Enable 17 D4  Data input
I 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 input
VN KN IN N 6 | WR Wwiite 13 | D2 Datainput
i 7 A1 Digit Select 12 D1 Data input
1 9 8 A0 Digit Select 11 | DO Datainput
Q 9 Vee 10 GND
PIN DEFINITIONS
Veo Positive power supply. At Next to least significant address bit.
Gnd Negative power supply. cu Cursor load control which must be held high to store
DOthru D6 Data inputs, DO is the least significant data input and g‘:;fngme RAM and low to store data in the cursor
D6 is the most significant data input. Y.
— o X . . CUE Cursor function control, displays the cursor in any posi-
WR m;:ﬁol?yput which must be held low to write data into tions having an “on” in cursor memory.
CE1,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.
HI-REL CONFORMANCE TESTING
Screen Method % AQL Comments
Mechanical Visual (Note 1) 2009.4 15% Mil-Std-883C
Solvent Resistance (Note 1) 2015.4 1.0% Mil-Std-883C
Solderability (Note 1) 2003.3 1.0% Mil-Std-883C
. 2.gm min.
Bond Strength 2011.4 25% Mil-Std-883C
Cond. D
Internal Visual (Note 2) 2017.3 1.0% Mil-Std-883C
Stabilization Bake 1008.2 24 hrs. @ 150°C
Cond. C Mil-Std-883C
Table One
Temperature Cycle 1010.5 10 cycles, —65° to +150°C
Cond.C Mil-Std-883C
Burn-In 1015.4 168 hrs. @ 100°C
Cond. B similar to Mil-Std-883C
Constant Acceleration (centrifuge) 2000.1 Y1 and Y2 @ 5KG
Method A Mil-Std-883C
Gross Leak 1014.5 30 psig (for 10 hours)
Cond. C, Mil-Std-883C
Fine Leak 1014.5 2 atmospheres absolute
Cond. A, for 2 hrs.
Mil-Std-883C
Note 1: Reduced sample (Mil-Std-105D, Level 1)  Note 2: Through glass.
CHARACTER SET
po] v [ w1 H [ H [ L [ L H L H L H
[T} I ] H L [ [ H H C L H H
D2[ L [ L H W | H H L N L L H H H H
D3 L L L L L 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
1 " Ll L / / \ A - /
M . o} 9:' % EM Ay % (R s
n [ ] b - - 2 Y “7
vensl 23S 6T 8BS i N
VL C Tmo e T - S e IO B e |1 nMIN M
e B0 D EFOHTDOKILMND
i T T i T e o e Y B I I I Y Y R VAR A VAR R A Y \ 7
s OGRS T LY W XY N
All other input codes display “blank”
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SIEMENS PD-2816

.160” RED, 8 DIGIT, 18 SEGMENT INCLUDING DECIMAL
ALPHANUMERIC Programmable Display™
With Built In CMOS Control Functions

Preliminary

Physical Dimensions in inches (mm)

ns2a

PART Nl.lMGER
|\ INTENSITY CODE
T T AT ) ”T Part Marking

] 1] 7 "
PD-2816 X SIEMENS YYZZ 1978) Indicates
Pin 1 Side

?“‘"’m -
0 " I T
635) 10 Ty x
o I s 18 Min Tolerance.  xx= 01
2001

“orey sr

0

FEATURES

¢ Microprocessor Compatible

e End Stackable, 8-Character Package
160 Mil High, Magnified Monolithic Char.

Viewing Angle * 32°
64 Character ASCIl Format

e 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 Voit Power
Asynchronous Access to Each Digit
Easily Cascaded
Internal Or External Clock Source
Lower CPU Overhead
e Rugged Encapsulated Package

GENERAL DESCRIPTION

The PD-2816 is an 8 digit 18 segment Programmable
Display. It is designed to ease the job of interfacing to
microcomputer systems by allowing all internal
memory and registers to be addressable through the
8 bit bi-directional data bus. A control register
accessable through the data bus controls all features
of the display. Some of these features include the
Highlight Attribute (Blinking, Nonblinking, Underline)
and programmable intensity.

The heart of the display device is a built-in CMOS
integrated circuit. This integrated circuit contains
memory, ASCII 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.

For further information, refer to PD-2816 data
sheet supplement.

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

Specifications are subject to change without notice
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OPTOELECTRONIC CHARACTERISTICS AT 25°C

MAXIMUM RATINGS

Input Voitage Relative to Gnd

(all inputs) -05to Voo +05 Vde
Operating Temperature —-20°C to 70°C
Storage Temperature —20°Cto 70°C

D.C. CHARACTERISTICS

OPTICAL CHARACTERISTICS

Spectral Peak Wavelength €55nM Typ
Spectral Line Half Width 40nM Typ
Viewing Angle +/—- 32°
Digit Height 160 mils

Luminous Intensity @ VOC = 5V 0.15 mcd/Seg
(@ 100% Intensity)

Intensity matching
Segto Seg @ VC(C = 5V 1.8:1

Parameters Conditions Min. Typ. Max. Units
\elo} 45 55 Volts
ICC (Display Blank) Vee =5V
WR=Vcc 20 50 10 mA
VIN=0V
lcc (10 segs /char
8 digits on) @ Voo=5V 80 125 150 mA
VIL (All inputs) @ Voo=5V -0.5 08 Volts
VIH (Allinputs) 1) @ Vce=5V 30 Volts
IIL (Al inputs) @ Voo=5V 400 MA
VIN= 8V
CLK Drive @CiN 1 Devices
CLK I/0 Output 2 T5pF / Input 6 (PD-2816)

1) VIH Min = 60% VCC

2) See "CASCADING for explanation

SWITCHING SPECIFICATIONS (@25°C AND Vg = 4.5V)

READ CYCLE TIMING

Parameter

Description

Specification (ns)

TAS
TRD
D0
TDH
TRC

Address Set up

Read pulse

Delay before data s vald
Data hold valid after RD
Total cycle time

25 min
100 min
150 max

50 typ
200 min

WRITE CYCLE TIMING

Parameter

Description

Specification (ns)

TWD

TWR
TOH
T™WC

Write delay after CE1. CE2. and

Data Stable

Write pulse

Data hold valid after WR
Total write cycle

50 min

100 min
50 min
200 min

ov

AT 25°C CL=150pF.

90%

TIMING MEASUREMENT LEVELS

15V

DATA BUS OUTPUT TRANSITIONS

D0-D7
10% 10%
t t

3V

90%

1= 10ns

TIMING AT 25°C

DATA ‘WRITE CYCLE

Cerce2 X X
AO-A3 X — >(
o007 X X

WR

WD = WA ~=TDH~{

= -TWC

DATA ‘READ CYCLE

wR
aons X X
i

— '
RD

- TRD
TAs T

0007 ———————_DATAVAUD )———

NOTES

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 segment in the display 1s not

visible

Note 2 The display contains a CMOS integrated circuit Normal CMOS harnidiing 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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CONTROL WORD REGISTER

The control word is addressed by holding
line A3 low. The states of the other 3
address lines (Ap-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.

HIGHLIGHT ATTRIBUTE FUNCTION

In the control word bits D2, D3, and D4 control,
the Highlight Attribute (Blinking, Non-blinking,
Underline).

To control this function, a high must be present
on D4.

DISPLAY BRIGHTNESS

The display can be programmed to vary between
25%, 50%, and full brightness. Bits DO and D1
control the brightness.

DISPLAY BLINKING

The designer has the option of displaying 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 loading the underline and using the proper
Highlight Attribute code. Display blinking is
approximately at 2Hz.

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

GENERAL FUNCTION

A3 | D7 | Function

Various display functions — control word
Clear

ASCII character set

ASCH| character set plus underline

I xTxr
I~ T

Note: Table also applies to control word register

CONTROL WORD TRUTH TABLE

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 FULL Bnghtness

L L L H L L B B SOLID CHARACTER
SOLID UNDERLINE

L L L H L H B B BLINK CHARACTER

SOLID UNDERLINE
L L L H H L B B SOLID CHARACTER
BLINK UNDERLINE

L L L H H H B B BLINK CHARACTER
BLINK UNDERLINE

L L L L X X B B DISABLE HIGHLIGHT
ATTRIBUTE
L L H X X X B B | BLINKINGDISPLAY
(8 Digits)

L H L X X X X X | LAMPTEST
(50% Brightness)

#H L L L L L L L CLEAR

X = DON'T CARE B = Depending on the selected brightness

DISPLAY BLANKING

The display can be blanked in one of two ways.
The first is to clear all display memory locations by
writing 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

The second method is a non-destructive method
where the display is blanked temporarily and
restored again. This is accomplished by writing
low in bits DO and D1 of the control register. The
display will be blank until a high is written to
either or both bits.

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 A0-A2
address the digits 0 (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 D0O-D6). The character set
chart shows the resulting font. With the Highlight
Attributes (bits D2, D3, & D4) 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 6 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.




READ/WRITE CONTROL ADDRESS TABLE

SIGNALS

— R OPERATION

CE! CE2 RD WR A3 A2 Al A0

L H H H X X X X NO OPERATION

X X L L x x X X ILLEGAL

L H L H H L L L DIGIT 0 (RIGHT

Lot e e e READ DISPLAY
Lo b i e e e DATA RAM

L H L H H H H H DIGIT 7 (LEFT

L H L H L x x X READ CONTROL REGISTER

L M H L H L L L DIGIT 0 (RIGHT!

L oH H L oH e e .

L M H L H . . . . WRITE DISPLAY
LM H L H oHowow | oenresr ) DATARAM

L M M L L X X X WRITE CONTROL REGISTER

X = DONT CARE

FUNCTIONAL DESCRIPTION

The PD-2816 block diagram includes the major
logic blocks and internal registers. Display
memory consists ofa 9 X 8 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.

There are five major blocks in addition to the
memory. The first is the control word decoder

and control logic which dictates all of the special
features of the display device. These are
discussed under the various headings on the
previous page.

The second block is the character generator
ROM. This ROM converts the 7-bit ASCII data
into the proper segment configuration for the 64
characters as shown in the character set chart.

The third block is 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 display output to the digit
drivers so no additional logic is required for a
display system.

The fourth block is the display drivers them-
selves. The segment and digit drivers are located
on the CMOS IC and connected directly to the
LEDs.

The fifth block is the LEDs. Each of the eight
digits is comprised of 16 segments which make
up the alpha-numeric 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.

PD 2816 BLOCK DIAGRAM

DISPLAY
\ 7 6 5 4 3 Bl 1 0
N7 RIA N7 N7 NA NA Nz R
VA1 NN VNSV AN IR VONER VAN BRVAN
LMC 2780
————— B -~ — = = = = = — — — — — — — — R—flines— - - — — - — - =
T I asollY)
¥ DIGIT
SEGMENT DRIVERS 0sc/ DRIVERS o
COUNTER/ FICLK SEL
18 Lmes._.f DECODER =8 [nes— g%s%.’j&%\)
) OCEl
2 Hz J ¥ {1 CE2
A0
DATA CONTROL CURSOR MEMORY "
ORD P& !
SELECT/ENABLE w S8 fe—mnar
> DECODER 2158 l—an
"L 28 -OwWR
RAM ORD
72 Lines: [
T D F——o-y0Do
9 £ _ B—am
© g c ﬁ N & p—an
HOM 2| 9 CONTROL 5 —"‘UB’;
E WORD o f——ans
R REGISTER = e
o7
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MICROPROCESSOR INTERFACE

The interface to the microprocessor is through
the address lines (A0-A3), the data bus (D0-D7),
two chip select lines (CE1, CE2), and the read
(RD) and write (WR) lines.

Two chip enable lings are provided to simplify
address decoding. CE1 must be low, 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 (ie: chip enable and read
low) the data input lines (D0-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 AQ-A2
address lines.

CASCADING

Cascading PD2816's is a simple operation. The
requirements 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 6 other PD2816's (with each
input having 15pf input capacitance). If more
displays are required a buffer will be necessary.

CASCADING TWO PD-2816s

- -
go PD-2816 o PD-2816
X X . 5 X —_—
+5V 33 D7-D0 A2 At AQ CE2CE] OO D7-D0 A2 Al AQCE2 CE!
[ | 1]
D0-D7 : 8 lines

A2

Al

AO

cee [
[—-1>0
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TOP VIEW PIN ASSIGNMENTS
Pin  Function Pin  Function
242322212019181716151413 1 ﬁ RESET 13 DIM DIMMER
cassssssssss 2 A0 ADDRESSLSB 14 WR WRITE
3 A1 ADDRESS 15 DO DATAI/O LSB
4 A2 ADDRESS MSB 16 D1 DATAI/O
C}:m 5 A3 MODESELECT | 17 D2 DATAIO
___ DO-D7 18 D3 DATAI/O
6 CE1 CHIPSELECT 19 D4 DATAI/O
sssssssannnn 7 CE2 CHIPSELECT 20 D5 DATAI/O
8 CLK CLOCKI/O 21 D6 DATAI/O
N NTRTRY 9 CKS CLOCK SELECT 22 D7 DATAI/O MSB
: 10 RD READ 23 Vce
11 OA OSC ADJUST 24 VcC
12 GND
PIN DEFINITIONS
Pin Function Description Pin Function Description
1 RST Active low reset input. Ini- 12 GND Ground
tializes multiplex counter 13 DIM Hardware display brightness
2-4 AOQ-A2 Address inputs for display control. When connected
memory RAM through external resistor to
5 A3 Selects whether read/write Vcc, can dim display bright-
from/to display memory ness. For normal operation
(high) or the control regi- leave open
ster (low) 14 WR  Active low write enable in-
6 CE1 Active low chip enable input put. If the display is selected a
7 CE? Active high chip enable low will write the data on the
input data bus into the selected
register or memory.
8 CLK /O I CLK SEL is low then this egister or memory
pin inputs external clock 15-22 DO-D7  Data Bus. The data bus
source. If CLK SEL is high lines are bidirectional tri
then this pin outputs inter- state signals connected to
nal clock pulses the system data bus. The
N . outputs are enabled during
9 CLK StL lCIock Isel;act ‘Tp“‘ lWIherL a read operation of the dis-
ow se em\:Niex ehr_n:;l‘ C ?C X play memory or the control
soturcel. | ekn 'gh selects register. The outputs are
_ internai clock source disabled and the inputs read
10 RD Active low read enable in- during a write cycle to the
put if the display is selected, display memory or the
a low will enable the output control register
drivers of the data bus. 2324 VCc  +5volt supply — both must
" OA OSC. ADJ. Oscillating Fre- be connected.
quency can be adjusted by
connecting this pin to Vs
through an external resistor.
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
02 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
7 0 1 2 3 4 5 6 7 8 9 A 8 C ] E F
n L oC S / 7|\ / L - ’
L2 . ] o A Cy LY I ¥+, Ll
i |3l C |7 l‘_J ofl°- |7 2N I I W
R A S R I A P I Bl BN
b T O e N e Y L Il I e I e O O R 1Ly |t NMINHIMY
B o o I TR O 1w I T I A IO N o G O Y A A AV Y
ot I O O o O e Y I I I I Y B VA B VA B A Y \ bl
selemlsl B GRS vl | AT L AN U I N

NOTES

1) A3 Must be held high to get into character set
2) All other inputs display Blank
3) When D7 1s high. underline 1s enabled
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LED Intelligent Display Assemblies

Pack- Char-
age Part acter
Type Package Outline Number Height Description Page
16 Char. [E‘El 'im},"uﬁm%_mfw‘“ IDA-1414-16 112" | 16 character assembly containing four DL-1414 displays 105
Assembly & A il
32 Char. IDA-1416-32 .160" 32 character assembly containing eight DL-1416 109
Assembly displays
16 & 32 |DA-2416-16 160" 16 character assembly containing four DL-2416 displays
Char. IDA-2416-32 32 character assembly containing eight DL-2416 113
Assembly displays
16, 20 & 32 IDA-3416-16 16 character assembly containing four DL-3416 displays
Char. T IDA-3416-20 20 character assembly containing five DL-3416 displays
poodooax 205" 117
Assembly 1 H,, ,,;M e Dgﬂ DA341632 | 22" ["32 character assembly containing eight DL3416
displays
16 & 32 s} 1DA-3422-16 1707 16 character assembly containing four DL-3422 displays
Char. ' Jlsssnnnsnns IDA-342232 | -100" 732 character assembly containing eight DL-3422 121
Assembly ‘ displays. Phasing out—Not ded for new desig
16 & 20 IDA-7135-16 16 character, 5x7 dot matrix assembly containing 16
Char. DL-713X displays. Orange.
Assembly P . o IDA-7137-16 16 character, 5x7 dot matrix assembly containing 16
ﬁJ CHLJ 111 ‘tU,LU I 68" DL-713X displays. Green. 125
ey FOET RS J IDA-7135-20 20 character, 5x7 dot matrix assembly containing 20
DL-713X displays. Orange.
IDA-7137-20 20 character, 5x7 dot matrix assembly containing 20
DL-713X displays. Green.
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SIEMENS IDA-1414-16

112" Red, 17 Segment, 16 Character
DL-1414 Intelligent Display ASSEMBLY

IDA-1414161 Input Data Lines are Buffered
ICA1416-16-2 Input Data Lines are Not Buffered

FEATURES DESCRIPTION
« 112 Mil High, Magnified Monolithic Character The IDA-1414-16 Assembly is an extension of the very
« Wide Viewing Angle, + 40° easy-to-use DL-1414 Intelligent Display™. This product

« Complete Alphanumeric Display Assembly Utilizing provides the designer with circuitry for display
the DL-1414 maintenance. It also minimizes interaction and

interface normally required between the user’s system

¢ Built-in Multiplex and LED Drive Circuitry
and a multiplexed alphanumeric display.

¢ Built-in Memory
¢ Built-in Character Generator The assembly consists of four DL-1414’s in a single
« Displays 64 Character ASCII Set row, together with decoder and interface buffer on a
single printed circuit board. Each DL-1414 provides its
own memory, ASCII ROM character decoder,
multiplexing circuitry, and drivers for its four
17- segment LED’s.

+ Direct Access to Each Digit Independently
+ Single 5.0 Volt Power Supply
¢ TTL Compatible

¢ Easily Interfaced to a Microprocessor ) : . .

. IDA-1414-16-1 | Data Lines Are Buffered Intelligent Display Assemblies can be used for applica-
" -16-1 Input .ata ines Are Buttere tions such as data terminals, controllers, instruments,

* IDA-1414-16-2 Input Lines Are Not Buffered and other products which require an easy to use

alpha-numeric display.
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IDA 1414-16

Maximum Ratings
N ettt ettt ettt et e e e e e 6.0V
Voltage applied to any input .........oiiiiiiiiieiiiiiiiiie e -0.5 to Vc+0.5 VDC
Operating TeMPEratUre. . ... .voue ettt ettt eii e iiaaens 0to +65°C
Storage TempPerature. ... ....o.vuuiuuiit ittt ie it i e -20 to +70°C
Relative Humidity (non-condensing) @ 65°C............cooiiiiiiiiiiii i 85%
Optoelectronic Characteristics @ 25°C
Parameter Symbol Min Typ Max Units Test Conditions
Supply Voltage Vee 4.75 5.25 "
Supply Current (Total) lcc Vce=5.0 V (10 Segments/Digit)
Supply Current -1 400 mA
Supply Current -2 380 mA
Supply Current (Display Blank) 'CCBLANK Vec=5.0V V=0
Supply Current -1 75 ‘mA
Supply Current -2 25 mA
Input Voltage — High \m
-1 (Dy-Dg, Ay, Az, WR) 2.0 v
-1 (Ag, A) 2.7 v Veo=4.5 V
3.5 Y Vec=5.5V
-2 (Dy-Dg, Ag, Ay) Vig 27 v Vee=4.5V
35 \ Vee=5.5V
-2 (Ay, Ay, WR) 2.0 %
Input Voltage — Low ViL
All inputs 0.8 v Vee=4.5V
Input Current — High hy
Any input 20 uA Vec=5.5V, y=2.7 V
Input Current — Low [
Any input 400 uA Vee=5.5V, V=04 V
Luminous Intensity
Average Per Digit ly 0.5 mcd Vcc=5.0 V (8 Segments/Digit)
Peak Emission Wavelength A pk 660 nm
Viewing Angle +40 Deg
Switching Characteristics @ 5 V (Typ)  (Min) (Tyn)
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 Ton 50 75 100 nS
Address/DE Hold Time Tan 50 75 100 nS

Timing Characteristics
|
—/ |
|
Tas ——’ITAui‘—

| ===
X X

e s ———

Voltage Levels

Timing Measurement dvolts
iming Measuremen >< —2valts
Ovolts
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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 previously introduced Litronix
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 pat-
tern. 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 character. 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 (D@ to D6), four
address lines (A0 to A3), write pulse, Vi, 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 Al 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 D@

is the least significant bit and D6 is the most significant
bit.

Using the Display Interface

Through the use of memqr}mapped 1/0 techniques, the
IDA can be treated almost like a memory location—sup-
ply the data, address and proper control signals and the
characters appear, with each character location in-

o

HARACTER SET

dependently addressable. The basic signal flow se-
quence 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 326 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 pro-
vided 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 In-
telligent 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 on-
ly requirement. The solvent that cannot be used on any
Intelligent Display product is alcohol. Therefore, if a sol-
vent is used, first check chemical composition-before
application.

o] L [ H L H L H L H L (O A L H L H

ol L | L H H L] H H L L | n 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

D6 DSID‘ HEX 0 1 2 3 4 5 6 7 8 9 A B [ D E F
I I oD o 9 / VRN 7 | o Vs

LR . oo 175 Cy LY X+, .|
n [ a I C q n] ] - - V2R T “a

R T [ A Y a0 [ T R T R A el '
wlollal S0 COD 0 PT T CT | CT D LT AEVEN NN
oy r oo Do Co T 0o 0 T Y R Y O I O Y O O A A Y VAR O I
calrmylco THralre \/ v 7r \ T
S i B A RV I o e T R R I B2 2V BV O B B A N
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Physical Dimensions (in inches)

. il i i [ | W T)
e .
28 |- 3625 >
1 3 —j (-2 Ref >
r —9 = )] ﬂ’ﬁ
950 § § 6800800000000 0806 |_| 1,20 ===~ Ref
L _»_Jl' ,$_
L.ns
4 Places
PIN FUNCTION
1 Af DIGIT SELECT
2 A1 DIGIT SELECT
3 D4 DATA INPUT
Wires may be soldered direct to 14 hole dual in line position or g gg Bﬂﬁ m;g; (LSB)
contact can be made with ribbon cable and connector such as 6 D2 DATA INPUT
Berg 65493-006 or Amp 86838-1/86838-2. 7 GND
8 %DIGIT SELECT
9
10 A2 DIGIT SELECT
11 D6 DATA INPUT (MSB)
12 D1 DATA
13 D5 DATA INPUT
14 +VCC
J
7-GND
4-Df > 15INS
12D > G
- b2 |3D7 v
12
v TN 1
7415244 | 1 [
) 12 11 10 12 11 M 12 1110 12 1 10
G D3 D2 D1 100
Iy DL 1414 DL1414 DL1414 DL1414
) lgmid A ! 1 1
13- 05 APl ! 1 I 1
3-04 > "[%’,
2-A) T
1- A9 > T
14 + veey 4
u
2
7
4
L
$
]
3
9
9-WR
10-A2
8-A3
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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

¢ Bullt-in Multiplex and LED Drive Circuitry

¢ Bullt-in Memory

¢ Bullt-in 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

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, ASCII 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 a +5 volt supply. Based on the previously introduced
Litronix 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 dt 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 systemini-

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
muitiplexing, 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.

CHARACTER SET

Do L H L [ H L H L H
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D2‘ L L L L H H H H
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v o U OC 9 /
LIH|L|L _ l:{:' % cy
I /
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n 1 ] ) b
L I | Y 5 El i
- P N
e 8 51 P2 R 7
B r~ I R s Y R
S L 1 2 I T U N 1 o I A Y B
[N | /7 |1 NN M
AL I B A I = L by L
oo e Tl
I L. :’( EJ Vg | n
= S N S S ]
HILH|H X Y /. l,_- AN _1' N

NOTE: All undefined data codes that are loaded or occur on power-up will cause a blank display state.
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IDA-1416-32

Maximum Ratings

VG 6.0V
Voltage appliedtoanyinput . ............ .. e —0.5VtoVgc + 0.5V
Operating Temperature . . .. ... ... ... .. ... ... . 0°to +65°C
Storage Temperature . . . ... ... ... —20°to +70°C

Optoelectronic Characteristic @ 25°C

Parameter Symbol Min Typ Max Units Test Conditions
Supply Voltage Vee 4.75 5.25 \
Supply Current lec
Cursor 900 mA | Vge=5V-All segments on.
Blank (Total) 50 mA | Ve =5V Inputs low.
Typical/Digit 390 mA | Vee =5V (10 segments/digit)
Input Voltage High ViH 2 \ Ve =5V
Input Voltage Low ViL 0.8 \ Vee =5V
Input Current High iy 40 uA Vee=5.25 V| =2.4V
Input Current Low e —-1.6 mA | Vec=5.25V,=04V
Luminous Intensity ly
Average per digit 0.5 med | Voo =5V (8 segment digit)
Peak Emission Wavelength 660 mm
Viewing Angle +20 Deg

Switching Characteristics

Parameters Symbol  0°C(Typ) 25°C (Min) €5°C (Typ) Units
Write Pulse Tw 475 560 675 nS
Data Setup time Tos 950 1100 1300 nS
Data hold time Tou 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

. \/K::z

D0-D6, CU
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Physical Dimensions (in inches)

< 8.80 >
,30‘—'-1 —>| (=— 25 Typ.
| | 75 Ref
v
T ?1;0 0 & 0 T
¥
230 g8 00000000000000000000000000] (-
2.00 é é .16 Ref
|
lo-o L 9 [ J | [| Litronix IDA-1416-32
15 —»I l— \154 Dia |
- - .25
50—~ — Typ.
4.50 —> .06
s 8.50 >
PIN FUNCTION
1 D1 DATA INPUT
2 A1 CHARACTER ADDRESS
3 D6 DATA INPUT
4 AP CHARACTER ADDRESS
8 D2 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 g G%SHARACTER ADDRESS
65493-008 or Amp 86839-1/86839-2. 9 A2 CHARACTER ADDRESS

10 A4 CHARACTER ADDRESS
11 D5 DATA INPUT
12 CU CURSOR INPUT
13 D3 DATA INPUT
14 W WRITE
15 Dg) DATA INPUT
16 VCC
7 6
2- At 12>
3- D6 SIS 1 L [
|~ 11 11 [l
201918 1 201918 T 201918 '
18- Vee SRS X Lo 7 06 10-5
8- GND b AT LTIOMFD DL-1416 DL-1416 DL-1416
MC—14050B(2) 1234 7 J h 234 7891 u 4 789 K]
11- D5 — NN l )
1:: g; T G
1- D1 i
6- D2 T
13- 03 9N0
14- WR 9N
'Z: (/i; | nyz
3 |
7
6
120 U1 |8 ID-4PIN7
10— A4 131 7442 14 ID-3PIN7
7- A3 14 3 ID-2PIN7
9- A2 12 < ID-1PIN7
s - ID-@PIN7
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SIEMENS IDA-2416 Series

.160’’, RED 17 SEGMENT
DL-2416 Intelligent Display ASSEMBLY

FEATURES
e 160 Mil High Magnified Monolithic Character The IDA-2416 Series Assembly is an extension of the
Wide Viewing Angle * 40° very easy-to-use DL-2416 Intelligent Display™. This
e Complete Alphanumeric Display Assembly Utilizing product provides the designer with circuitry for
the DL-2416 display maintenance. It also minimizes interaction
e Built-in Multiplex and LED Drive Circuitry and interface normally required between the user’s
e Built-in Memory system and a multiplexed alphanumeric display.
e Built-in Character Generator The assembly consists of DL-2416's in a single row
e Displays 64 Character ASCI| Set together with decoder and interface buffers on a single
o Direct Access to Each Digit Independently printed circuit board. Each DL-2416 provides its

own memory, ASCIlI ROM character decoder, multi-
plexing circuitry, and drivers for its four 17-segment
LED's.

R . Intelligent Display Assemblies can be used for applica-
* Choice of 16 or 32 Character Display Length tions such as data terminals, controllers, instruments,

(Other lengths optional) and other products which require an easy to use alpha-
e Single 5.0 Volt Power Supply numeric display.

e TTL Compatible
e Easily Interfaced to a Microprocessor

o Display Blank Function
e Memory Clear Function
e Cursor Function

e Tri-State or Open-Collector Input Circuitry
e Schmitt Trigger Inputs on Control Lines

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
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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 +5-V supply. Based on'the
previously introduced Litronix DL-2416 four-
character intelligent display, the IDA-2416 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
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 (D@ 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 IDA 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 built 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 AD 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 I/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 have 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 DEZ 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. All 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

VG - v v et e e e e e e e 6.0V
Voltage applied toany input . . ... ..o i i e -0.5 to V¢ +0.5 VDC
Operating Temperature . . . ... ottt et et e e e e e 0 to +65°C
Storage TeMPerature . . . .. v o v et ettt et e e @ to +70°C
Relative Humidity (non condensing) @ 65°C . . . . .ottt i e 85%

Optoelectronic Characteristics @ 25°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) lea 650 mA Vee = 5.0 V (All Segments/Digit)
Total (IDA-2416-32) lec 1250 mA Vec = 5.0 V (All Segments/Digit)
Supply Voltage Vee 4.75 5.00 5.25 \
Input Voltage — High Viy 2 \% Vec=50V .25V
(All inputs)
Input Voltage — Low ViL 0.8 \ Vec =5
(All inputs)
Input Current — High i 40 HA Vec=55V,V, =24V
(All inputs)
Input Current — Low he 22 mA Vec=55V,V,=04V
(All inputs)
Luminous Intensity
Average Per Digit ly 0.5 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 Two 200 nS
Data Hold Time ToH 75 nS
Address/DE Hold Time TaAH 75 nS
Clear Time TcLr 15 m$

TIMING CHARACTERISTICS
WRITE CYCLE WAVEFORMS

¢ _\j

L Tas

wo T N
LTWD—J¢— Tw ———J

ww X XC

|

| Tos ToH —"I
TIMING MEASUREMENT DDG : 38{}2
VOLTAGE LEVELS 0 VOLTS

-t
>
x

o)
Cx‘.
>
S
b4
2 I O
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Physical Dimensions

4.80 (IDA-2416-16)
8.80 (IDA-2416-32)

—>{ |e—.25

TYP.

vy
@
|

4.50

¢ 8.50 (IDA-2416-32)

RECOMMENDED MATING CONNECTOR
Connector Type Suggested Mfg.
AJ2 26-Pin Ribbon | BERG P/N 65484-011
J3 Molex AMP P/N 1-8702673
A HOUSING P/N 87026-2

PIN FUNCTION PIN FUNCTION

J2-1 A2 ADDRESS LINE J2-14 NO CONNECTION

J2-2 DE4 DISPLLAY ENABLE J2-16 D6 DATA LINE

J2-3 A3 ADDRESS LINE J2-16 NO CONNECTION

J2-4 DE3 DISPLAY EMABLE J2-17 D4 DATA LINE

J2-6 A4 ADDRESS LINE J2-18 CUE CURSOR ENABLE

J2-6 DE1 DISPLAY ENABLE J2-19 DE DATA LINE

J2-7 NO CONNECTION J2-20 CU CURSOR SELECT

J2-8 DE2 DISPLAY ENABLE J2-21 A@ ADDRESS LINE

J2-9 DO 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 J2-26 D3 DATA LINE

J2-13 D2 DATA LINE J2-26 BL BLANKING

J3-1 GND J3-3 vce

J3-2 vce J3-4 GND
Bl-J2-26 el BL
0642015 2 08
D5-J2-19 Ds
04-42-17 O D4
D3-42-25 D3
02-52-13 D2
D1=y2-11 D1
00-J2- 9 2 1 ) Do
GND-43- | GND
wo-sz- T 716 15 W 13T nlx lIO 517 1 i 1‘1 10

b L e

vee-J3- 2 >-——] 8.9 8.9
vee-J3- 3 I vee
A0-52-21 " . i L AQ
Al-J2-23 X t Al
WR-J2- [T WE
iz z N Lt €
CUE-J2-18 f 7 S m g_UrE
CTR-s2-22 U L R
oEi-J2- 6 m ul’)"‘m'{ﬁ: B8

DE2-y2- 8 ¢
0E3-s2- 4 >.—Lcc

OE4-J2- 2 0
jE:

4

A2-j2-

=]

A3-i2- 3

Note:

HO————
oL
blo
Ab-s2- 5 AN 2
7
i1
[0 RESISTOR PART OF PACK R1 (1K) 9—'5 D5PINZ
[ ResISTOR PART OF PACK R2 (1K) = 14pN2
[@ RESISTOR PART OF PACK R3 (1K) D-r- 1D3PIN2
5 UNUSED PINS OF J2 ARE: p=— 10262
7.10.12. 14 AND 16, b2 0iem2
p-L— 1oeN2
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SIEMENS IDA-3416 Series

.225”’ Red 17 Segment
DL-3416 Intelligent Display ASSEMBLY

FEATURES
® 225 Mil High Magnified Monolithic Character The IDA-3416 Series Assembly is an extension of the
e Wide Viewing Angle * 40° very easy-to-use DL-3416 Intelligent Display ™™, This

e Complete Alphanumeric Display Assembly Utilizing product provides the designer with circuitry for
the DL-3416 display maintenance. It also minimizes interaction

and interface normally required between the user’s

¢ Built-in Multiplex and LED Drive Circuitr L
P v system and a multiplexed alphanumeric display.

¢ Built-in Memory
¢ Built-in Character Generator The assembly consists of DL-3416's in a single row
e Displays 64 Character ASCII Set together with decoder and interface buffers on asingle
o Direct Access to Each Digit Independently printed circuit board. Each DL-3416 provides its
own memory, ASCI| ROM character decoder, multi-

* Display Blank Function plexing circuitry, and drivers for its four 17-segment
® Memory Clear Function LED'.

* Cursor Function Intelligent Display Assemblies can be used for applica-

® Choice of 16, 20 or 32 Character Display Length tions such as data terminals, controllers, instruments,
(Other lengths optional) and other products which require an easy to use alpha-

o Single 5.0 Volt Power Supply numeric display.

* TTL Compatible Specifications are subject to change without notice.

o Easily Interfaced to a Microprocessor
e Schmitt Trigger Inputs on Data and Write Lines

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.
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IDA-3416 Series

Maximum Ratings

Vee ; -
Voltage applied to any input
Operating Temperature
Storage Temperature

6.0V
-0.5 to V¢ +0.56 VDC

0 to +65°C
-20 to +70°C

Optoelectronic Characteristics @ 25°C

Parameter Symbol Min Typ Max Units Test Conditions
Supply Current/Digit lcc 25 mA Ve = 6.0 V (8 Segments/Digit)
Supply Current/Digit icc 6 mA Vcg = 5.0 V (Display Blank)
VIN =0V, WR= 5§V
Total (IDA-3416-16) icc 850 mA Vce = 5.0 V (All Segments/Digit)
(See Note 2)
Total (IDA-3416-20) Icc 1050 Ve = 5.0 V (All Segments/Digit)
ee Note 2)
Total (IDA-3416-32) Icc 1680 mA Ve = 5.0 V (All Segments/Digit)
(See Note 2)
Supply Voltage Vee 4.75 5.00 5.25 \
Input Voltage — High Vin 35 v Vec=50Vt.25V
(All inputs)
Input Voitage — Low ViL 08 " Vec=5
(All inputs)
Input Current — High hH 40 HA Vec=55V,V,=24V
(All inputs)
Input Current — Low L 6.4 mA Vec=55V,V, =04V
(All inputs)
Luminous Intensity
Average Per Digit Iy 08 med Ve = 5.0 V (8 Segments/Digit)
Peak Wavelength Apeak 660 nm
Viewing Angle +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 Tos 550 nS
Write Setup Two 200 nS
Data Hold Time ToH 75 nS
Address/DE Hold Time TaAH 75 nS
Clear Time TeLRr 15 mS
TIMING CHARACTERISTICS
WRITE CYCLE WAVEFORMS
DE1-DE4, CE2 —\*\ | ) 4
| ! '
|
e, a0-a0 X | X
!4 Tas —! Tau -»J

e O Z—

DP-D6

Y

Tos

1ny

TIMING MEASUREMENT
VOLTAGE LEVELS

>t

XX

ToH —

4 VOLTS
2 voLTs
0 VOLTS
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System Overview

The Intelligent Display Assembly offers the designer
a choice of either 16, 20 or 32 alphanumeric charac-
ters and operates from just a +5-V supply. Based on the
previously introduced Litronix DL-3416 four-
character intelligent display, the IDA-3416 adds all
the support logic required for direct connection to
most microprocessor 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 connector
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 (AQ 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,
tc be cleared. CLR is active regardless of address or
display enable lines.

CEZ2 (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 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 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
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IDA3416 Physical Dimensions

575 A
(14.61) - -
s A 5 12 Dia 525
(3.05) - REF
318y & [ (13:34)
popmr=—
r—C] | p— .68
A L0l
1.37! 1625 (1727)
e 0000000000000000 Z p
LJ U .22
¢ L—d — REF
) —] (559 o6
1 e
48 l< 36 - (152)
(122007 ™ ¢ (9.14)
PRODUCT A B ¢ PIN FUNCTION PIN FUNCTION
3.00 6.00 6.95
IDA 3416-16 J2-1 D6 DATA LINE J2-11 DI DATA LINE
(76.20) | (15240) | (176.58) J2-2  BL BLANKING J2-12  CE3 CHIP ENABLE
IDA 3416-20 3.65 7.30 825 J2-3 D5 DATA LINE J2-13 EQDATA LINE
(92.71) (185.42) (209.55) J2-4 UNUSED J2-14 CU CURSOR SELECT
J2-5 D4 DATALINE 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 AD ADDRESS LINE J2-18  UNUSED
J2-9 D2 DATA LINE J2-19 A4 ADDRESS LINE
J2-10 CLRCLEAR J2-20 A2 ADDRESS LINE
J3-1 GND J3-3 vce
J3-2 vce J3-4 GND
11.00
(279.40) SE?
(13.34)

- 17

b a—]
50 1 52
jmm (1270) 450 (. 14) ﬂ‘“ (152)
(114.3) 10.50
(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 CURSOR ENABLE
J2-6 ﬁ DISPLAY 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 DO DATA LINE J2-22 CLR CLEAR
J2-10 NO CONNECTION 42-28 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 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 Molex AMP P/N 1-87205-3

HOUSING P/N 87026-2
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SIEMENS

IDA-3422 Series
.170’’/.100’’, Red 17 Segment
DL-3422 Intelligent Display ASSEMBLY

FEATURES

170 Mil/100 Mil (NOM) Magnified Mol

DA-3422 Series Assembly is an extension of the

Character a, gty easy-to-use DL-3422 Intelligent Display™™. This
Wide Viewing Angle *+ 50% - product provides the designer with circuitry for
Complete Alphanumeric Display Aw%‘ije"f'”ﬁbly Ut dlspliay maintenance. It a|so'm|n|m|zes |nteract|or)
the DL-3422 . and interface normally required between the user’s

e Built-in Multiplex and \@:ive Circ system and a multiplexed alphanumeric display.

e Built-in Memory

lé'5.0 Volt Power Supply
L"Compatible

asily Interfaced to a Microprocessor

The assembly consists of DL-3422's in a single row
together with decoder and interface buffers on asingle
printed circuit board. Each DL-3422 provides its
own memory, ASCII ROM character decoder, multi-
plexing circuitry, and drivers for its four 22-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.

‘Schmitt Trigger Inputs on Data and Write Lines

Part Number

Description

IDA-3422-16

Single Line 16 Character Alphanumeric Display Utilizing the DL -3422

IDA-3422-20

Single Line 20 Character Alphanumeric Display Utilizing the DL -3422

For Custom Lengths, in Increments of 4 Characters, Consult the Factory.
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IDA-3422 Series

Maximum Ratings

Veg o - - R T A T LI
Voltage applied toany input . . . .. ... ... ...

Operating Temperature

Storage TEMPErature . . . .. ..o vttt e et e e

6.0V
-0.5 to V¢ +0.5 VDC

0to +65°C
-20 to +70°C

Optoelectronic Characteristics @ 25°C

Parameter Symbol Min Typ Max Units Test Conditions
Supply Current/Digit lcc 20 mA Vcc = 5.0 V (8 Segments/Digit)
Supply Current/Digit lcc 1 mA Vee = 5.0 V (Display Blank)
VIN = 0V, WR= 5V
Total (IDA-3422-16) Icc 640 mA Ve = 5.0 V (All Segments/Digit)
(See Note 2)
Total (IDA-3422-20) Icc 800 mA Ve = 5.0 V (All Segments/Digit)
Supply Voltage Vee 475 | 500 | 5.25 \ (See Note 2)
Input Voltage — High \ ™ 35 v Vec=5.0V+ .25V
(All inputs)
Input Voltage — Low ViL 0.8 \ Vee =5
(All inputs)
Input Current — High hy 40 RA Vec=55V,V, =24V
(All inputs)
Input Current — Low ITH 6.4 mA Vec=55V,V,=04V
(All inputs)
Luminous Intensity
Average Per Digit v 08 med Ve = 5.0 V (8 Segments/Digit)
Peak Wavelength Apeak 660 nm
Viewing Angle +50 Deg Vertical & Horizontal From
Normal To Display Plane
Switching Characteristics @ 5 V
Parameter @ 25°C Symbol Min Units
Write Pulse Tw 350 nS
Address/ Setup Time TaAs 550 nS
Data Setup Time Tps 550 nS
Write Setup Twp 200 nS
Data Hold Time ToH 75 nS
Address/Hold Time TaAH 75 nS
Clear Time TcLR m$S

TIMING CHARACTERISTICS

WRITE CYCLE WAVEFORMS

CE2

CU, AB-A4

DP—-D6 3<

)

TIMING MEASUREMENT
VOLTAGE LEVELS

L——TDS ———»L——I Tou ‘>|
X X-

4 VOLTS
2 VOLTS
0 VOLTS
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System Overview

The Intelligent Display Assembly offers the designer
a choice of either 16 or 20 alphanumeric charac-
ters and operates from just a +5-V supply. Based on the
previously introduced Litronix DL-3422 four-
character intelligent display, the IDA-3422 adds all
the support logic required for direct connection to
most microprocessor buses. The system interface
takes place through a 20-pin connector, which has
available on it the data and address lines as well as the
*control signals needed. One additional connector is
used for the power and ground connections.

System Power Requirements

Operating from a single +5-V power supply, the
IDA-3422 Series Assembly requires a typical operating
current of 20 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 1T mA

per digit.

Display Interface

The display interface available on the 20-pin con-
nector consists of seven data lines (D@ to D6), five
address lines (A to A4), two unused pins, 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 contents of the display mem-
ory on the DL-3422s. 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
lines 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-3422 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 DO 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 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 550 ns preceding the same rising edge of
the WR pulse. See the timing diagram for a pictorial
explanation.

Notes: 1) CMOS Handling Precautions — App Note 18
2) Cursor should not be on any longer than 60 sec.
3) Cleaning solvents — use NO alcohol
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Physical Dimensions

575 A
(14,61) B
a2 A taos) - Ree
(3.18)y : [‘sz.su
> —F== — [
- J— .68
- 11E et
E S| 1.625 .
* L=¢] — i REE ¢ I
f T —=]_(559) J 06
48 o e 36 i
a2207] | ¢ 19.147’{ <~ (152)
PRODUCT A B c
3.00 6.00 6.95
IDA 341616 | (7520) | (15240) | (17658)
3.65 7.30 8.25
1DA 3416-20 (92.71) | (185.42) | (209.55)
RECOMMENDED MATING CONNECTOR
Connector Function Type Suggested Mfg.
J2 Control/Data 20 Pin Ribbon BERG P/N 65496-007
J3 Power Molex AMP P/N 1-87025-3
A HOUSING P/N 87026-2
PIN FUNCTION PIN FUNCTION
J2-1 D6 DATA LINE J2-11 DI DATA LINE
J2-2 BL BLANKING J2-12 CE2 CHIP ENABLE
J2-3 D5 DATA LINE J2-13 D@ DATA LINE
J2-4 UNUSED J2-14 CU CURSOR SELECT
J2-5 D4 DATA LINE J2-15  WRWRITE
J2-6 A1 ADDRESS LINE J2-16 CUE CUSOR ENABLE
J2-7 D3 DATA LINE J2-17 A3 ADDRESS LINE
J2-8 AQ ADDRESS LINE J2-18 UNUSED
J2-9 D2 DATA LINE J2-19 A4 ADDRESS LINE
J2-10  ELCRCLEAR J2-20 A2 ADDRESS LINE
J3-1 GND J3-3 vcc
J3-2 vce J3-4 GND
08-i2-1 > &mno "V\," —D D6
08-i2-3 iada 0] 2N os
D4-J2-5 Fuasa it} ‘1/’\“ > D4
03-s2-7 > - wiss {0l ‘1}‘ o3
02128 o Py > o2
L e
D1-J2-11 & D, 2 > D1
> 1>
DO ~J2-13 b (o] 'V" > 00
BL-v2-2 4 L > 6l
GND-J3-1 ’ P GND
£ Tl = feod 1D#4 1D#3 D#2 10#1
veeons Tz T In e L L] L
v o < X3
vec-J3-2 ) l 1 l vee
eh s 2] R
CEZ2-s2-12 < o ® CE2
AQ-J2-8 w a A0
AV -J2-8 7 N z Al
WR-12-15 Fudsa il N3 > WR
a v
EU~y2-14 Faase &5
CUE-J2-16 mm CLE
A2-J2-20 5= NC.
oy sfnc
A3-~32-17 af= ne
A4-J2-19 < g ; ::'é l—
"
@ PART OF RESISTOR PACK RPI o
@ PART OF RESISTOR PACK RP2 31— 00PN 2

@ PART OF RESISTOR PACK RP3
« UNUSED PINS OF J2 ARE

4818
@ USED ON 342220 ONLY
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SIEMENS

orange IDA-7135 Series
areen IDA-7137 Series

.68” HIGH, 5 x 7 DOT MATRIX
Intelligent Display® ASSEMBLY

FEATURES

* A Complete Alphanumeric Display Assembly Utilizing
the DLX-713X Series 5 x 7 Dot Matrix Display
¢ Built-in Multiplex and LED Drive Circuitry
¢ Built-in Memory
¢ Builtin 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

e Lamp Test Function

¢ Wide Viewing Angle, = 50°

¢ Readable in High Ambient Lighting

e Available in Orange and Green

* Choice of 16 or 20 Character Display Lengths

* Single 5.0 Volt Power Supply Requirement

e Easily Interfaced to a Microprocessor

¢ TTL Compatible

¢ Fully Buffered Inputs

DESCRIPTION

The IDA-713X Series Assembly is an extension of the
single character DLX-713X, 5 % 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.O.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.

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.

Part Number COLOR Description

IDA7135-16 Orange 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 Orange Single Line, 20 Character Alphanumeric Display Utilizing the DLO-7135
IDA-7137-20 Green Single Line, 20 Character Alphanumeric Display Utilizing the DLG-7137
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MAXIMUM RATINGS SWITCHING CHARACTERISTICS @ 5V
VEC - 6.0V Parameter @ 25°C Symbol Minimum | Units
Voltage applied to

anyinput. . .......... ... —0.5toVce +0.5VDC .
Operating Temperature ... ......... 0°Cto +65°C \g:tt: SF:;EG Time ;W ggg 2:
Storage Temperature . ..... ... .. —20°Cto +65°C Hold Timep Tg: 100 ns
Relative Humudllty o Address Setup Tas 30 ns

(non condensing) @ 65°C .. ... .. 85%
OPTOELECTRONIC CHARACTERISTICS AT 25°C
Parameter Symbol Min Typ Max Units Test Conditions
Supply Current/Digit lcc 170 220 mA Voc=5.0V, BLO=BL1 =
Supply Current/Digit (Blank) Icc 5 10 mA Vcc=50V, BLO= BL_i
Supply Current/Digit Icc 85 mA Vcc=5.0V, BLO=0, BL1=
Supply Current/Digit lcc 42 mA Vcc=50V, BLO=1,BL1=
Supply Voltage Vce 4.75 5.25 vDC
Input Voltage-High (All inputs) VIH 27 vDC Vcec=5.0V £.25V
Input Voltage-Low (All inputs) ViL 1.0 VvDC Vecec=5.0v
Input Current i 160 UA Vec=5.0v
Luminous Intensity/Dot Average ly 250 uCD Vec=5.0v
Peak Wave Length

IDA-7137 565 (Green) nm

IDA-7135 640 (Orange) nm

Viewing Angle +50° Deg

TIMING CHARACTERISTICS
DISPLAY INTERFACE

WRITE CYCLE WAVEFORMS
N A
"'TAS"I i
LA NI ¢
D
- Tos Ton —?iC

'

l

|
4 VOLTS
0 VOLTS

Ag-A4

D@-D6

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 IDA-713X-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 D6); five address lines (AQ to A4, see
Note 3), two brightness inputs (BLO to BL1), 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 DLX-713X’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 pulsed to light all
display dots.

*For IDA 713X-16 only.
Four address bits are used.

DIMMING AND BLANKING THE DISPLAY

Brightness o _
Level BL1 BLO
Blank 0 0
Y Brightness 0 1
2 Brightness 1 0
Full Brightness 1 1
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USING THE DISPLAY INTERFACE LAMP TEST

Through the use of memory-mapped I/O techniques, the IDA The lamp test (LT) when activated causes all dots on the display
can be treated almost like a memory location—supply the data, to be illuminated at half brightness. The lamp test function is inde-
address and proper control signals and the characters appear, pendent of write (WR) and the settings of the blanking inputs (BLO),
with each character location independently addressable. The basic BL1).
signal flow sequence to load a character would start with the This convenient test gives a visual indication that all dots are
address lines going to the desired address. After the address has functioning properly. Lamp test may also be used as a cursor func-
stabilized, the data can change to the desired values. After the tion or pointer which does not destroy previously displayed charac-
data has stabilized, the WR pulse is started and must remain low ters.

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.

IDA 713X-XX* DIGIT ADDRESSING TRUTH TABLE

Address Bit Intelligent Display Device Number
A4} A3 | A2 | A1 |AD 0|12 |3|4|5|6|7|8|9 |11 12|13 (14|15 |16 17|18 |19
0 o|0]|0]|O L H{H/IH/H/H/H/H/H/IH/H|IH/H|H|H|H|H|H|H|H
0 oO|0]|0]|1 H|LH|H{H{H{H|H|/H/H|/H|H|{H|H|H|[H|H|H|H|H
0 o[o0}1]oO0 H|H|L|H{H|H{H|HH/H/H|H|{HIH|H|[H|H|H|H|H
0 o0 |1 1 H/H/H|{L{IH|HH/HH/H/H|{H|H|H|H[H|H|H|H|H
0 oO|1]0{|O0 H/{H/H/H|L|IH/H/HIHIH|/H|/H|H|H|H|H|H|H|H|H
0 o|1]0|1 HIH|{H/H/H|L|IH|H/HIH/H/H|H|H|H|H|H|H|H|H
0 0|1 110 HIH/HIHIH/H/L{H|H|H|H|H|H|H|H|H|H|H|H]|H
0 0|1 1 1 H/H/H{H|{H|H|H|L|H|H|H|H|{H|H|H|[H|H]|H|H|H
0 110|0]|0 HIH|H/H|H|H|H|H|L|{H/H|H|{H|H|H|H|H|H|H]|H
0 11001 HIH/H/H/H/HH/H/H|LIH/H/H/H|H|H|H|H|H|H
0 110110 HI HIHIH{H|H|H/H/H|H|L|H|/H{H|H|H|H|H|H|H
0 1101 1 HIH/H/H|H|H|H|/H|/H|H|H|L|H|H|H|[H|H]|H|H|H
0 1 1701(0 H|IH/H{H|H|H{H|H|/H|H|/H|H|L|H|H[HIH|H|HIH
0 1 1101 H/IH/H/H/H/HH/H/H/HIH|H|H|L|H|H|H]|H|HIH
0 1 1 110 HIH/H/H/H/HH/H/H/H|H|H|H|H|LIH|H|H|HIH
0 1 1 1 1 H{HH/H{H/H|H/H|H/H|H|H|H|H|H|L|H|H|H|H
1 oO|0|O0]|O HIH/H|/H|H|H|H|H/HIH|H|H|H|H|H{H|L|H|H|H
1 o|o0]|0 |1 HIH/HIHH/H|H|H|H|H|H|H|H|H|H|H|H]|]L|H|H
1 oj0|1]0 H{H|H|H|H|H|H|H|H|H|H|H|H|H|H[H|H|H|L|H
1 0[O0} 1 1 HIH/H|H|H|H|H|H|H|/H|H]|H|H|H|H|H]|H|H|H]|L
*Entire area is for 20 characters, smaller portion is for 16 characters.
CHARACTER SET
ol TH U HT LR U] UTH U H]CTH  LTH,
D, Ll L HIHIL[LUTHIHT LT L HIH | L[L ] H]H]
D2 LT L[ L LIH[H[H[H| L L L L[HIH H H]|
D3] L Ll L L LI L[L|L HIH H/H[H H|HIH,
DeDSD4HEx, 0 | 1 [ 2 | 34156 789 AlBlCIDIE Fl
LitiLjo
N H3 1]
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A
(3.81)

500 .300
(121.7) 7.62

.480 REF

(12.19)
.150 >
(381) 3 -+

630 REF
(\3‘46)_-1 I'_

880 REF
2.30 2.00 17.27
(58.42) (50.80) T
- f T ol (152)
le— .550 REF 325 REFJ’H:"
~ (13.97) (8.26)
(Tolerance =.01)
Pin  Function Pin  Function Product A B C D
J2-1 A2 Address Line | J2-14 No Connection IDA-7135-16 | 3.80 Typ. 11.90 12.05 .120 Typ 10 places
J2-2  No Connection J2-15 D6 Data Line IDA-7137-16 (96.52) | (302.26) | (306.07) (3.05)
J2-3 A3 Address Line | J2-16 No Connegtion
J2:4  NoConnection | J217 D4 Data Line IDA7135-20 | 355Typ | 1470 | 14.85 | .155 Typ 12 places
J2-5 A4 Address Line | J2-18 BL1 Brightness IDA-7137-20 | (90.17) | (373.38) | (377.19) (3.99)
J2-6  No Connection J2-19 D5 Data Line ' ' ' ’
J2-7 No Connection J2-20 No Connection
J2-8 No Connection J2-21 AOQ Address Line
J2-9 DO Data Line J2-22 BLO Brightness RECOMMENDED MATING CONNECTOR
J2-10 No Connection J2-23 At Address Line
J2-11 D1 Data Line | 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 Molex AMP P/N 87066-4
J3-1 GND Ground J33 Veg
J32 Veg J3-4 GND Ground
it R e— A L
GND —J3 — 10 ME ! '
secuiy—— | T Tl [
D0—y2-9 > dTIE e
D1 -J2-11 >———&L i |
D3 -J2-13 e D =
D3 —J2 - 25 ‘NW 2 “{>" E‘
D4 —J2 - 17 T Y =
D5 —J2-19 >—f"—w—f———’-{>‘——’-—
D6 —J2 - 15 e i DX
— o nNG12
LT-J2-26 12>
BU —J2-18 ’{>‘ ______ _
BLO —J2 - 22 - "l> ______
_W—Jz—u o ’D"” —————————pee=e
N '.' . ’l’,"." 3
1 4
A0 —J2 - 21 dada 2
Al —J2 -23 2203 [ﬂ
A2 —y2-1 e
A3 -J2-3 ida
A4 -J2 -5 IW 2

NOTE: @ Part of Resistor Pack RP1 (IK SIP)
@ Part of Resistor Pack RP2 (IK SIP)
(3] Address bits AO-A4 are decoded by ICs, U3-U5 to enable ID0-ID19.

@ All like lines on all displays are tied together; e.g.,'LT, WR, BL1, BLO, etc.
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LED LAMPS

Package Luminous Max
Type Intensity Fwd.
and Part Viewing Current
Spacing Package Outline Color Number Lens Angle (mcd) (mA) (mA) Page
LDR5101 1.0
Red LDR5102 25 20 100
LDR5103 | Red 40
g;:r/; High LDH5121 | Diffused 20
17 Leads Efficiency LDH5122 4.0
100 mil lead — Red LDH5123 70° 6.0 173
spacing LDY5161 1.0 10 60
No standofs Yellow Lovsie2_| ofov 25
LDY5163 4.0
LDG5171 | Green 25
Green LDG5172 | Diffused 6.0 0
3,
A Red Lori2o1 | ped 10 20 100
1" Leads
oL joad — ) Yellow Lovizar | JeOW | 700 10 20 153
No standoffs o 60
il reen
";fa“r’]g;f’e“s': Green LbG12s1 | ofEen 25 20
LDR5001 1.0
Red LDR5002 2.5 20 100
% LDR5003 | Red 40
5mm High LDH5021 | Diffused 20
1" Leads Efficiency LDH5022 4.0
100 mil lead rﬁ]j Red LDH5023 700 6.0 165
Shacing Lovsost | 1.0 10 60
standoffs Yellow LDY5062 Diffused 25
LDY5063 4.0
Green LDG5071 Green 2.5 20
LDG5072 | Diffused 6.0
LDRS091 | . 25
Red LDR5092 | Goar 4.0 20 100
LDR5093 10
T1% High LDH5191 10
smm Eifciency | LDHs192 | Orange 20
logads Red LDH5193 240 30 169
mil lead 10
spacing :ZZQD LDYS391 |\ 10
No standoffs Yellow LDY5392 Clear 20 60
LDY5393 30
LDG5591 | Water 40
Green LDG5592 | Clear 80 ®
Blue SFH710 | (A 16° 05 20 40 | 197
LDR1101 1.0
Red LDR1102 20 20 100
LDR1103 | Red 4.0
;1“ o High LDH1111_| Diffused 2.5
1 londs Efficiency LDH1112 4.0
100 mil lead j Red LDH1113 6.0 10 60 | 149
spacing LDY1131 Yellow 1.0
No standoffs Yellow LDY1182 | piffused 20
LDY1133 4.0
LDG1151 | 25
Green LDG1152 Diffused 6.0 20
LDG1153 200 10
LDR3501 1.0
Red LDR3502 2.0 20 100
LDR3503 | Red 4.0
. High LDH3521 | Diffused 25
1" leads ﬁD Efficiency LDH3522 4.0 157
50 mil lead Red LDH3523 6.0 10
spacing LDY3561 | Yellow 1.0 60
-No standoffs Yellow LDv3562 | Diffused 25
LDG3571 | Green 25
Green LDG3572 | Diffused 6.0 2
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LED LAMPS

Package Luminous Max
Type Intensity Fwd.
and Part Viewing Current
Spacing Package Outline Color Number Lens Angle (mcd) (mA) (mA) Page
LDR3701 0.4
Red Lome72 | 63
e
High LDH3601 | [ ceq 16
smm Efficiency LDH3602 2.5
Rectangular Red LDH3603 4.0
1" Leads LDY3801 1.0 161
Y Y3 Yellow 6
ellow LDY3802 | pitfused 1.
LDY3803 2.5
LDG3901 Green 1.0
Green LDG3902 | ptrused 100° 1.6
LDG3903 25 20 60
LDR5701 0.4
Red LDR5702_| Red 63
High LDH5601 | Diffused 1.8
Efficiency
5mm Red LDH5602 2.5
Cylindrical - LDY5801 1.0 177
[ Yellow
1" Leads Yellow LDYS802 | pitfused 1.6
LDY5803 25
LDG5901 Green 1.0
Green LDG5902 | pitfused 16
LDG5903 25
Water
1 181
Miniature N Red RL-50 Clear 90° o
Axial Lead T © RL-54 Red
Diffused 04 163
Red o
Miniature Red RL-S5 Diffused | 59° 20 10 40 | 18
Axial Lead Yellow
High dome — Yellow YL56 Diffused i 20
lens Green 40 25 187
Green GL-56 Diffused 10
Red
Red LDR461 N 35 141
Miniature Diffused
Radial Lead Yellow °
100 mil lead % ﬁ Yellow LDY481 Diffused 100 0.6 20 143
spacing Green
Green LDG471 Diffused 25 139
2-Element Array LDR462
3-Element Array LDR463
4-Element Array LDR464
5-Element Array LDR465
6-Element Array Red LDR466 Red
7-Element Array LDR467 Diffused 100° 08 20 35 1
8-Element Array LDR468
9-Element Array W LDR469
10-Element
Array LDR460
2-Element Array LDG472
3-Element Array Green LDG473 Green
6-Element Array LDG476 | pDitfused 100° 06 20 25 | 139
8-Element Array LDG478
10-Element
Array LDG470
H.E. Red LDH2310
SOT23 jm] O High Water
- Efficiency LDY2320 140° 1.0 20 125
Subminiature Yellow Clear
1.3mm by (30 145
3mm by Green LDG2330 on
1mm high O Red ceramic
and LDRG2340 sub-
Green strate)

131




MULTICOLOR LED LAMPS

Package Luminous Max
Type . Intensity Fwd.
and Part Viewing Current
Spacing Package Outline Color Number Lens Angle (mcd) (mA) (mA) Page
T1% Red LD1005 25
smm 'ﬁ ) and [D1006 | gater 1000 [ 40 133
1" Leads Green LD1007 6.3
Smm Red LD1103 |\ 1.0
Rectanglar and LD1104 Clear 100° 1.6 20 60 135
1" Leads Green LD1105 25
5mm Red LD1133
Cylindrical and D134 | poer 1000 137
1" Leads Green LD1135
Package Luminous
‘Type Intensity Max
and Part Viewing Fwd.
Spacing Package Outline Color Number Lens Angle (mcd) (Volts) | Voltage | Page
T1%
5mm = RRL-3105 | Red 1.0 5 15
1" Leads =§D Red RRL-3112 | Diffused 70° 10 12 191
No standoff
3mm Red RRL-1100 N 70° 1.0 5 15 189
1" Leads Diffused
RRL-5601 Red 0.3
Miniature Red RRL-5621 Diffused 0.6 193
Axial Lead ~ RRL-5641 400 1.0 5 6
High Dome (o] = Yellow
Lens Yellow RYLS621 | preerd 0.3 .
195
Green
Green RGL-5621 Diffused 0.2
Part
Type Package Number Color Description Page
T1% 004-9002 Black Mounting Clip and
Clip 004-9003 Clear Collar for T1% LED’s
T . .
Clip 004-9015 Clear Mounting Clip and'
006-9016 Black Collar for T1 LED's
199
Right Allows right angle
Angle 004-9019 Black mounting of lamps to
Mounting PC boards and other
Part surfaces
Increases lighted
Reflector 004-9020 Polished area of T1%

LED’s
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SIEMENS LD 1005/1006/1007

TWO-COLOR, RED AND GREEN
T1% LED LAMP

Package Dimensions in Inches (mm)
.026  .059 .035 .043
1

200 2

i | 339
= @ T e o)
y 0a,
ANODE GREEN SURFACE NOT FLAT %
CENTER - | ]
SPACING E'
0.05 =
(120 i == I
T o13 = i
(23.2) (73073) {
228)
CATHODE B 188 )
(24.2)
ANODE RED w8 (12.4) ===
(252) 937 (1427[2])
T —

Maximum Ratings
Reverse Voltage (VR) « .. ovvvvervint it
Forward Current* (lg) .........

Surge Current* (igg), t=10us
Storage Temperature (Ts(g)
Junction Temperature (T)) ........oveiiiiineine e, 100°C
Power Dissipation (Pyo) Tamp=25°C ...........0ovnvnnn

Thermal Resistance (Ryyya) Junction-to-Air

Characteristics (Tymp = 25°C)

FEATURES P ymbol TSN-red GaP-green Unit
® T1% Package Size Wi\irglringth of the Emitted Npeak 645+15 560+15 nm
® Colorless Lens Dominant Wavelength Mom 638 561 nm
Half Angle @ 50 degrees
® Two-Color OPGra"onv (Limits for 50% of Luminous
Red and Green Intensity 1,)
© Three Leads, One of Which Forward Voltage (Ig=20 mA) Vg 2.4 (<3.0) \
s C b thod Reverse Current (Vg =5 V) IR 0.01 (=10) Iy
s Lommon Cathode Rise Time t, 100 50 ns
® Minimum Lead Length 1~ Fall Time tg 100 50 ns
® 05" Lead Spacing Capacitance
(VR=0V, f=1MHz) Co 12 45 pF
DESCRIPTION
The LD 1005 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 10 1005 25 med 20 mA
optical indicator with two functions. D 1006 40 med 20 mA
. LD 1007 6.3 med 20 mA
Because of its very low current consump-
tion and hence low inherent heating as well
as high vibration resistance and long ser- *The ratings indicated for the forward current I or the surge current igg,
vice life, this LED is suitable for applica- respectively, are maximum ratings of the component. If both chips are
tions where signal lamps are not or only operated simultaneously, the sum of the forward current ratings is not
inadequately useful. Moreover, the LED allowed to exceed the indicated maximum value.

can be driven by TTL ICs.

Specifications are subject to change without notice.
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MAX. PERMISSIBLE PERM. PULSE HANDLING | yMINOUS INTENSITY
FORWARD CURRENT CAPABILITY I = f(t) Iy =f(lg)
= Duty Cycle D = Parameter;
o JF=HTamb) e
8 02
B » i
6 T
Auwsn = 375 K/W
40—t ] 0
T K 1 w2
0 L L \ 1 5
v
0t N
0 o]
0 20 40 60 80 100 °C 3
e Tymy —
RELATIVE SPECTRAL RELATIVE SPECTRAL WAVELENGTH OF PEAK
EMISSION |, =f(\) EMISSION |, = f(\) EMISSION Ny = f(Tamp)
% TSN-red % GaP-green nm
100 100 0 TSN-red
T 90 I 90
Ful e
® 0 T 670
® & 660 =
50 50 \ 650 //
“0 40 640
30 / & 30 , \ 630
2 \ 2 620
10 \\ 10 610
om 620 640 660&;00 720 nm 0 530 anssnswsmsen.min 620 630 nm mo P % 75 0 ¢
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FORWARD CURRENT FORWARD CURRENT F\‘/JRWARD VOLTAGE
Ie = f(Vg) ) . Ve =HTame)
mA TSN-red w iy i 25
102 Ve
k o it
1 7 S —
r , |
0 > 80
0 £ =
7 Z T 1
= | Y] 50
I
U 0’ i
10° = 5
F -1 i 20
l T
/ ' 1 0
101 WoOB 22 028 30 3% 38 42V 0 % 50 7% 100 o
1% 16 18 2022242628 3032 3636 38 V —V —— Toms
" CAPACITANCE C=f(Vg)  CAPACITANCE C =f(¢)
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50 —T n 50— N T
. iy — — L
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. || L
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!
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0 5

RADIATION
CHARACTERISTIC
Ire1 = f(e)
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SIEMENS LD 1103/1104/1105

TWO-COLOR RED AND GREEN
RECTANGULAR LED LAMP

Package Dimensions in Inches (mm)
026
(0.65)
05 SURFACE Q)T FLAT
020 10 366
MIN 200
| (25.4) (8.8)
ANODE GREEN o &3 ™ Ef_:}’
(1) WHOY 3/ 180
(087024 (06)
CENTER L 031 Y -
SPACING o | = = [
05 (1.27) = =
026
488
(0.65)
913(23.2) (12.4) ? 0.65
o 86220 Vg5 120 1 oa
(eaz) 47 (2.54)
& w09
£2.¢7 1
(24.8) 059
976 (1.5
(1

Maximum Ratings
Reverse Voltage (Vg) . .
Forward Current® (Ig) .. ...

Surge Current (igg), t=10pus® ... ... ... . ... 1A
Storage Temperature (Totg) oo P —-55to +100°C
Junction Temperature (Tl)

Power Dissipation (Pyo), Tamp=25°C ...................... 200 mwW
Thermal Resistance Junction-Air (Rypja) .. ... ... o 375 KW

Characteristics (T, = 25°C)

FEATURES Parameter Symbol TSN-red GaP-green Unit
® Rectangular Shape Wavelength of the Emitted  Apea 645215 560215  nm
° Light
Colorless Lens Dominant Wavelength Ndom 638 561 nm
PY : ' Aperture Cone (Half Angle) v 50 degrees
Two-Color Operation, Red and Green (Limits for 50% of Lumimous
. Intensity 1,)
® Three Leads, One of Which Is Unteral Entlssion of
Common Cathode Light Screened
. Forward Voltage (Ig = 20 mA) Vg 2.4 (<3.0) Vv
® Minimum Lead Length 1” Reverse Current (Vg=5 V) IR 0.01(<10) A
” . Rise Time t 100 50 ns
05" Lead sPac"‘g Fall Time t 100 50 ns
Capacitance (Vg=0V, Co 12 45 pF
f=1MHz)
DESCRIPTION
The LD 1103 series has a colorless case Luminous Intensity
with rectangular, luminous area and dif- Test
fuser layer. Two chips (GaP-green and Type Min Unit Condition
TSN-red) enable the use as optical LD 1103 10 med 20 mA
indicator with two functions. LD 1104 16 med 20 mA
LD 1105 25 med 20 mA
Because of its very low current consump-
tion gnd henqe low "_’]herent heatmg as well *The ratings indicated for the forward current Ig or the surge current igg,
as hlgh vibration resistance and Iong ser- respectively, are maximum ratings of the component. If both chips are
vice life, this LED is suitable for applica- operated simultaneously, the sum of the forward current ratings is not
tions where signal Iamps are not or only allowed to exceed the indicated maximum value.
inadequately useful. Moreover, the LED
can be driven by TTL ICs. Specifications subject to change without notice.
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Max, permissible forward current
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SIEMENS LD 1133/1134/1135

TWO COLOR RED AND GREEN
CYLINDER LED LAMP

Package Dimension in Inches (mm)

Anode  Surface
3 green

o

not flat
Cathode

Not Sharp

05

Spacing (127)

i

Maximum Ratings

Reverse Voltage (Vg) ... 5V
Forward Current* (Ig) 60 mA
Surge Current (igg), t=<10pus* ... i 1A
Storage Temperature (Tgyg) . . .. -55to +100°C
Junction Temperature (T)) ... ... . ... 100°C
Power Dissipation (Py), Tymp =25°C . . .. ..... 200 mW
Thermal Resistance Junction-Air (Ryya) - .o ovvo e 375 KIW

FEATURES

e Cylinder Shape Characteristics (Tymp = 25 °C)

Parameter Symbol TSN-red GaP-green Unit
L[]
Colorless Lens Wavelength of the Emitted Npeak 645+15 56015 nm
® Two Color Operation, b Light  Wavelongih . o s
ominant Waveleng om nm
Red and GI‘OO“ Aperture Cone (Half Angle) ¢ 50 degrees
. imi % of Lumi
® Three Leads, One of Which oy 1707 of Luminous
Is Common Cathode Lateral Emission of
Light Screened
M|n|mum Lead Length 1” Forward Voltage (I =20 mA) Ve 24 (=3.0) \%
. Reverse Current (Vg=5 V) Ig 0.01 (=10) uA
.05” Lead Spacing Rise Time t 100 50 ns
Fall Time ty 100 50 ns
Capacitance (Vg=0V, Co 12 45 pF
f=1MHz)
minous Intensit
DESCRIPTION Luminou sity
X Test
The LD 1133 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
LD 1135 25 med 20 mA

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.

*The ratings indicated for the forward current I 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 LDG 470 SERIES

GREEN MINIATURE LED
SINGLE LAMP AND ARRAYS

Package Dimensions in Inches (mm)

.378 (9.6) -
330 (8.4)

a

085 (1.4
— !
019 (05) i
015 (04) 2 210 K
— — 024 (0.,6) 0.4

027 0.7) L_ {15

024 (08) .010 .006

085 (1.4) 10.25)0.15)

038 (1)

Spacing 0.1 (2,54)

Cathode

Maximum Ratings (Individual Diode)

Reverse voltage Vi 5 \
Forward current Ie ' 25 mA
Surge current (t<10 ps) irs 0.5 A
Storage temperature Tstor -30 to +80 °C
FEATURES Junction temperature T 80 ‘C
Soldering temperature in a 2 mm distance
from the case bottom (t< 3 s) Ts 230 “C
Power dissipation (Tamb = 25°C) Piot 85 mW
e Green Clear Lens Thermal resistance
.. . Junction to air Riny 750 K/wW
L4 Mmlature SIZe Junction to soider pin R::Jtmh 650 K/W
o Selection of 2 thru 10 Diode Arrays As
Well As A Single Device
e 1/10” Lead Spacing Characteristics (7, = 25°C)
e End Stackable to Arrays of Any Length Wavelength at peak emission Mook | 560 £ 15 am
. Dominant wavelength A 561 nm
e 1/C Compatible Viewing Angle o
(limits for 50% of luminous intensity 1,) @ 100 degree
Forward voltage (/¢ = 20 mA) Vi 2.4(<3.0) \
Reverse current (Vg = 3 V) Iy 0.1(=10) A
Capacitance (Vg = 0 V) Co 45 pF
DESCRIPTION Rise time t 50 ns
Fall time t 50 ns
The LDG 470 Series are green gallium . i
phosphide LED solid state lamps. They Luminous Intensity
have a green plastic gnce}psula}tion formed Replaces Number med
as a lens where the light is emitted. The New PIN PIN of LEDs (Min.) Test Condition
single lamps or arrays may be used individ- LDG 471 LD 471 1 6 20 mA
ually or stacked together to form lines of LDG 472 LD 472 2 6 20 mA
any lengths. Typical applications are posi- LDG 473 LD 473 8 6 20 mA
tion indicators such as meters and scales LDG 476 LD 476 6 6 20 mA
- LDG 478 LD 478 8 8 20 mA
LDG 470 LD 470 10 6 20 mA

Specifications are subject to change without notice.
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Radiation characteristic . = f (¢)
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SIEMENS LDR 460 SERIES

RED MINIATURE LED
SINGLE LAMP AND ARRAYS

Package Dimension in Inches (mm)

082 1378 (9,8)
(3.“1“ 320 (8 4)
24 . .
N 3 ) 14':\ Iﬂl-\ =
Tl Esgs 2
Taa=
' . ! 1—‘ LEEL
[ ' € 01
s [ g e
018(0.8) .80 A
s e fa- g
an R,
086 (1.4) 10,28)0,18)
-3 Spacing 0.1 (2,64)
"4 7\ N
;
Maximum Ratings (Individual Diode)
Reverse voltage Vk 5 \
Forward current Ig 35 mA
Surge current (t* 10 us) irs 1.0 A
Storage temperature Tstor -30 to +80 °C
Junction temperature T, 80 °C
FEATURES Soldering temperature in a 2 mm distance from '
° the case bottom (t* 3s) T, 230 °C
Red Clear Lens, Emits Red Light Powar disspation (Tymp = 25°C) F. les mw
® Mlnlature Size Thermal resis_tance
* Selection of 2 thru 10 Diode Arrays As e der pin Rinssms | 730 o
Well As A Single Device
¢ 1/10” Lead Spacing
¢ End Stackable to Arrays of Any Length Characteristics (T, np = 256°C)
¢ |/C Compatible Wavelength at peak emission kpesk | 665 115 l nm
Dominant wavelength Adom | 645 nm
Viewing angle ) |
(limits for 50% of luminous intensity 1) i 100 ’ degree
Forward voltage (/r = 20 mA) Ve 1.6 ( 2.0) l Vv
Reverse current (Vg =5 V) Ir 0.01( 10} HA
Rise time t 5 ns
Fall time ] ! 5 ns
DESCRIPTION Capacitance (Vg = 0 V) Co 40 of
The LDR 460 Series are red gallium i .
arsenide phosphide LED solid state lamps. Luminous Intensity
They have red plastic encapsulation Now PIN R'b;'I'N“' N'""_"Ebl;r md Tost Conditt
formed as a lens where the light is emitted. ow of LEDs (Min) est Condition
The single lamps or arrays may be used LDR 461 LD 461 1 6 gg m:
individually or stacked together to form tg; :gg tg jg 2 g PR
lines of any lengths. Typical applications LDR 464 D 464 4 s 20 mA
are position indicators such as meters and LDR 465 LD 465 5 6 20 mA
scales. LDR 466 LD 466 6 & 20 mA
LDR 467 LD 467 7 8 20 mA
LDR 468 LD 468 8 8 20 mA
LDR 469 LD 469 9 8 20 mA
LDR 460 LD 460 10 6 20 mA

Specifications are subject to change without notice.
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Radiation cheracteristic

Relative spectral emission I, = f (4) Luminous intensity I, = f (/) Lai=f(0)
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SIEMENS

LDY 481

YELLOW LIGHT EMITTING DIODE

FEATURES

¢ Yellow Clear Lens

¢ Miniature Size

¢ 110" Lead Spacing

¢ End Stackable to Arrays of Any Length
¢ |/C Compatible

DESCRIPTION

The LDY 481 is a yellow gallium phosphide
LED solid state lamp. It has a yellow plastic
encapsulation formed to a lens where the
light is emitted. (Previous P/N was LD 480)

082

Package Dimensions in Inches (mm)

@1
- 094 =
4
1 § =
i
a9y T
015(0.4)
- -
027 (0.7)
024 (0.6)
055 (L4)
039y
- Spacing 0.1 (2.54)
3
@ §
Maximum Ratings
Reverse voltage Vg 5 \
Forward current le 25 mA
Surge current (t<10 us) ies 0.5 A
Storage temperature Tstor —30to +80 °C
Junction temperature 80 °C
Soldering temperature in a 2 mm distance
from the case bottom (t =3 s) Ts 230 °C
Power dissipation (T =25°C) Pyot 85 mw
Thermal resistance
Junction to air Riamo 750 Kw
Junction to solder pin Rt 650 KW
Characteristics (T, =25°C)
Wavelength at peak emission Noeak 575%15 nm
Dominant wavelength Ndom 573 nm
Viewing angle
(limits for 50% of luminous intensity 1,) @ 100 degree
Forward voltage (¢ =20 mA) Ve 2.4 (=3.0) \
Reverse current (Vg =3 V) I 0.1(=10) A
Capacitance (Vg=0V) C, 45 pF
Rise time t 50 ns
Fall time t 50 ns
Luminous intensity l, >6 mcd
@ 20 mA

Specifications are subject to change without notice.
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SIEMENS HigH erriciency Reo LDH 2310

HiGH EFricieNcy YELLow LDY 2320

HiGH EFFicieNcy GReeN LDG 2330

HiGH ErFicieNcy Ren/GREEN LDRG 2340

SOT 23 SURFACE MOUNTABLE LAMP
Preliminary

FEATURES
o Available in...

High Efficiency Red, LDH 2310
Yellow, LDY 2320

Green, LDG 2330

Red & Green (two chip), LDRG 2340

« Subminiature Clear Plastic
Rectangular Package, 1.3mm by 3mm by
1mm thick

+ Wide Viewing Angle, 140°

o Ideal for use as failure indicators mounted on
printed circuit boards

« IC compatible

DESCRIPTION

This series consists of LED's in subminiature plastic
packages 23A3 DIN 41869 (TO236/SOT-23). In the double
diode LDRG2340, two LED chips are situated next to each
other, one high efficiency red and the other green.

These packages are very suitable for mounting on the
wiring side of printed circuit boards. The way the leads are
bent makes surface mounting without drilling possible. The
LED’s can be soldered to the wiring side using the chip
mounting technique (iron or reflow soldering). If the LED's
are attached with glue beforehand, wave or dip soldering
can be used (detailed description concludes this data
sheet).

Due to the small dimensions (rectangular SOT23 housing,
1.3 mm X 3 mm, height 1 mm), this subminiature package is
excellent for use in touch keyboards as optical failure
indicators on printed circuit boards. The flat surface of the
housing permits the attachment of optical fiber systems
without problems and low loss.

These LED'’s can be supplied on 8 mm wide film reels
according to IEC STANDARDS, 2000 pieces on a 18 cm
reel. These tapes can be used on all commercial automatic
insertion equipment (special versions of 33 cm reels with
10,000 pieces per reel are available upon special order).

Package Dimensions in Inches (mm)

124(315)

112(285) 07 (120)
41 109 — 033 (085)
037 (095) 1 T3

041(1,05)
037 (0,95)
005 (0.115)
] T 003 (0,085)
098
25) max

3
o7 (0,43)_,' }.
015,03 016 04)

N

006 (0,15)
0203 §HE3
Pinouts (top view)
Pin | LDH2310, LDY2320, LDG2330 LDRG2340
1 NC Red
2 | Anode Green
3 | Cathode Common anode

Maximum Ratings

For double diodes (LDRG 2340), apply the following
operating condition

1 system on (lit up), 1 system off (dark)

Reverse voltage VR 5 \%
Forward current IF 125 mA
ceramic substrate! If 30 mA
Surge current (t = 10 us) iFs 1 A
ceramic substrate' (t = 10us) iFs 1 A
Junction temperature Tj 100 °C
Storage temperature Ts —55...+ 100 °C
Power dissipation Ptot 70 mw
ceramic substrate' Ptot 200 mw
Thermal resistance junction to air Rthyu 1050 Kw
to ceramic’  Rinysr 375 KW

Char: ristics (Tamp=25°C

aracteristics (Tamp=25°C) | LDH2310 LDY2320 | LDG2330
Apeak {645+ 15 [ 59010 | 560+ 15 nm
Adom | 638 592 561 nm
@ 70 degrees

Wavelength of emitted light
Dominant wavelength
Aperture cone (2<)

(Limits for 50% of luminous
intensity (IV) shielded against
lateral emission of light)
Forward voltage (I = 20mA) VE 2.4 (3.0 \%
Reverse current (Vg = 5V) IR 0.1 (<10) A
Luminous intensity (IF — 20mA) Iy typ. 1.8 (=1) mced

'Ceramic substrate 2.5cm? surface area, 0.7mm thick
Specifications are subject to change without notice.

145




-

-

Lret

T

Capacitance

C=f(Vy
pF
50
w0 ™NN green
30

N

20

T TTH L red
10 =~

—_ \\
[(0893) 7] yeliow ™
0 11
102 10" 10° 10'V
——lp

Forward Current I, = 7 (V)

LDY 2320
mA
10?
v 7
)4 4
74 /
10 / 4
I
1
s
7
10° -4
A
11
Hit
i
!
74
L 2

0 1
W16 182022 2626283032343638 V

Ve

Relative Spectial Emission
et = £ ()
Yo

o

il N Le'w‘_
T

80

70

60

50
40

30 ’
2 gree ’\/ yellow \/ved

10 L

0
530 560 580 600 620 640 660 680 700 720 nm

— -\

Forward Current I¢ = £ (V;)
LDH 2310
mA

10%

™
N

10°

n.

1 (0375
ot L ™~
1416 18 2022242628 30 32 3636 38 V

— U

Forward Current I, = f (V)
LDG 2330
mA

10?

5_.
A

N+

~d]
™
N

+~|

1

W 18 22 26 30 36 38 42V

~V

Radiation Characteristic
la = g,

20°

300

40°

50°
60°
70°
80°
90°

B

100° ANSSS

146




Apeak

Wavelength of Emission
Moaaic = £ (T4}

nm

660
650

yellow

Luminous Intensity |, = £ (¢)

med
102

10’

10°

10"

%
12

M
o

Luminous Intensity II_Y, =f(Ty)
2
%

120
L
W 10
N,
\
80
N
60 AN
4“0
20
N
262
0 ;
0 25 50 75 100 °C
—
Permanent Pulse Handling Capability
JA)
A T‘astgrad D = Parameter; T, = 25°C
10° i
T
T
i !a!%oés!
=N 7001
NI 0,02
SN 0,05
N 0,1
. 02
™N 05
|
107 Il
a7
T {l
i 5
il
~—~
0887,
10° . .
1

Forward Voltage Y ()

Veas

)

0 25

50 75 100 °C

=l

147




SOLDERING CONSIDERATIONS

Semiconductor components in plastic packages (SOT-23)
are designated as active components for thin and thick film
integrated circuits. These soldering directions refer to the
use of resistors and LED lamps on PCB substrates with
interconnecting conductors which are tin-lead plated
through dip soldering.

To achieve reliable bonding, the following criteria should
be considered: '

1. Therightsoldering temperature and appropriate solder-
ing flux are important. The soldering flux is not to affect or
attack the plastic package. The solvents should easily
remove the flux residues and not affect or attack the plastic
package.

2. Temperature (240 degree C max for 5 sec max) and
rapid temperature changes during the soldering apply high
mechanical stress to the substrate and should be avoided
to prevent breaking or cracking of the substrate.

3. Placement of the semiconductor components onto
the substrate is to be done with the highest precision. The
soldering pads must be placed exactly on the conductor
traces because there is a high risk of cracking if the hot
soldering pads touch the package.

SOLDERING METHODS

The soldering method selection should be made according
to production volume, amount of semiconductor compon-
ents per circuit board, required precision placement, and
possibility of exchanging/replacing semiconductor com-
ponents. Listed below are four mounting methods.

METHOD 1 Wave or Dip Soldering

The components in the SOT-23 housing are first glued
onto the thick film substrate (glass, ceramic) or the etched
printed circuit board (glass fiber) with silicon glue. The glue
can be applied by silk screen printing. Care should be
taken that the glue does not cover the contact surfaces.
The components are pressed onto the substrate. A film of
60-80 um glue results in excellent adhesion, and when the
components are attached, the contact surfaces are not
contaminated. Soldering can be done through wave or dip
soldering. A good soldering material is Sn-Pb mixture in
eutectic proximity with a 3.5-4% Ag additive agent, i.e.
Solidanol (170 Sn/Pb/Ag:60/35/4). The bath temperature
is to be 225 +/-10 degrees C and the maximum soldering
time of 5 seconds. The recommended soldering flux is a
non-activated colophonium resin 45%, dissolved in the
ethyl alcohol 55% plus glycerin additive agent. After
soldering the components, the solder flux residues are to
be removed; cleaning baths containing isopropy! alcohol
as a washing agent are suitable.

METHOD 2 Reflow Soldering

Here soldering flux is added to the powdered solder and
then applied in paste form to the printed circuit board. This
procedure is most effective using silk screenprinting. The
thickness should be 80um. The substrate with the com-
ponents is heated for 5 seconds to 240 degrees C by
means of a conveyer band or a heating plate. The paste is
melted and the soldering process takes place. Further
information can be obtained from the reflow soldering
paste manufacturer's instructions.

METHOD 3 Pin Soldering

The substrate is placed on a heating plate with a
temperature of 100 degrees C. A magnified view of the
semiconductor component is used to place it into the right
position. It is placed on the substrate by means of a
minimum pressure valve. Simultaneously three (still cold)
micro soldering pins are placed under pressure on the
leads of the component to improve thermal resistance.
The soldering pins have to be structured in a way that the
thermal conductance takes place only on its peak. The
soldering pins will be briefly charged (8 seconds) with 20W
each. Within this time span the solder becomes liquid for
about 3 seconds which achieves a complete covering.
Because of the low thermal capacity the soldering pins
cool off rapidly after turn-off. The flux can, while soldering
pins are still attached, cool off below their melting tempera-
ture. The soldering pins should be made of steel (18% Cr,
8% N) because this material will not be adhesive to solder
and has a good resistance against corrosion. Flux colo-
phonium is suitable, which residues have to be removed
after soldering with isopropyl alcohol. Using this method,
the plastic package will not be heated more than the
preheating plate. Provided the preheating plate tempera-
ture does not exceed 100 degrees C and the soldering
time is not longer than 5 seconds, the risk of substrate
cracking beneath the conductor wiring is lowered. The
junction temperature will increase to about 250 degrees C
with this method.

METHOD 4 Iron Soldering
Manual soldering using a miniature soldering has the
following disadvantages.

The placement of the component cannot be done very
accurately in places where its leads directly touch the
substrate as substrate cracks during soldering can occur.
Because of the sequential soldering of the leads, mechani-
cal stress can cause substrate damage and consequently
disrupt interconnections inside a component. Furthermore,
the plastic package can be damaged by the soldering iron.
Therefore, this method is only suitable for inserting single
semiconductor components.
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SIEMENS RED LDR 110X SERIES

HIGH EFFICIENCY RED LDH 111X SERIES
HIGH EFFICIENCY YELLOW LDY 113X SERIES
HIGH EFFICIENCY GREEN LDG 115X SERIES.

Preliminary
Package Dimension in Inches (mm)
1894.8)
02408 035 (0g)  Surface 17344
tis s @Y mita T 1003
NI 122817+

28
=8
=3
X

— 909 0

f 110 (28 .20 (5.3)
@ \/ 193(4.9) 29

Cathode .106(2.7)

Maximum Ratings
LDR110X  LDH 111X

LDY 113X
LDG 115X
Reverse voltage VR 5 5 \%
Forward current IF 100 60 mA
Surge current (S10us) iFS 2 1 A
Storage temperature range Tstg -55 to +100 °C
Junction temperature Ti 100 100 °C
Total power dissipation
(Tamp=25°C) Pot 200 200 mw
Thermal resistance junction to air RthuA 375 375 K/W
FEATURES
¢ High Light Output
o Diffused Lens Characteristics (T,mp=25°)
°
® Wide Viewing Angle 70 LDR 110X LDH 111X LDY 113X LDG 115X
¢ T 1 Size Wavelength at peak emission  Apgay 665+15 645+15 590+10 56015  nm
¢ No Standoffs Dominant wavelength Agom 645 638 592 561 nm
" Viewing angle @ 70 70 70 70 degrees
e 1" Lead Length (Limits for 50% of luminous
intensity |,
® Front Pane' Moun“ng Forward v\ulllage (Il =20mA)  VF 1.6(<2.0) 2.4(<3.0) \%
Snap-in Mounting Clips Available Reverse curent (Vg =5V) - R o st uA
ise time ns
Clip/Collar #004-9016 Clear Fal time § 5 100 200 50 ns
Capacitance
#004-9015 Black (VR=0V:f=1MHz) Cy 40 12 10 45 pF
¢ |/C Compatible
Luminous Intensity
DESCRIPTION
P/N Replaces med (MIN)  Test conditions
The LDR 110X Series is a standard red gallium arsenide LDR 1101 cavio-3 10 20mA
phosphide (GaAsP) LED lamp. The LDH111X high LDR 1102 CQV10-4,5 20 20mA
efficiency red and LDY113X yellow are premium high LDR1103 eeeeeeees 40 20mA
et:flcne cy I|gtht egmtttlr;g dlgt)de Iam;:s fabnlcated Twhlth I'_I'Sgl LDH 1111 CQVI1-4.5.6,7 25 1omA
(transparent substrate nitrogen) technology. The LDH 1112 cavii-8 40 10mA
115X green Series is a gallium phosphide (GaP) lamp. LDH 1113 cQvii-9 6.0 10mA
All have a diffused plastic lens which emits a full flooded
intense light LDY 1131 CQV13-4,5 1.0 10mA
' LDY 1132 cQVi3-6 20 10mA
LDY 1133 cQvis-7 40 10mA
LDG 1151 CQV15-3,4,5 25 20mA
LDG 1152 cQvi5-6,7 6.0 20mA
LDG 1153  eceeceeeee 10 20mA

Specifications are subject to change without notice.
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LDH 111X SERIES (Continued)
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LDG 115X SERIES

" i i M— K-?ﬁ%’-‘“«s«:‘r‘;:; '{.‘.":".125'.'% Copaciunce vorus eversavotage
oF
[} [ [ 50
I 1 i T c
| | [
6 |
[RERRARRER j
50 — t
LN Reae315KIW 0
“ : } t I
30 l I 2
20 ! N
\I | 10
1 T ﬁ
oLl , .
0 2 W 6 8 100°C s
T
Radation charscterstc
Toreo nat angle
e amant whparaure PP~ wasr Toraoswersangn "
w0 w© o ne *
0 T T
%0
3 hat / \ I
o & I
w 07 . ) f
48 80
05
e w° 50
W [
500 W 500 “ ’ \
60° [ 600 k] I
70° e 20
a0° ~ 0 800
900 9 0
noe |- 000

0
530 540 550 560 570 580 530 600 610 620 630 nm

—2
A v o vosse " i — . s e
o W = T =0
— v ! !
” Vin | 580
A > Vi o | At
[ 1 510
7 | i ! e
A | 1
W 80 - i 560
£ . .
1 ) -
| 50
o W t L +— 530
| | ]
I T 520
2 : —
| | L 50
u | |
] 0 I | 50
o8 22026 3 3% 38 Qv 0 LS 0 5 s 5 we
—v — T —Te

152




SIEMENS reo LDR 1201
Gree LDG 1251
veow LDY 1231

T-1% FLANGELESS LOW PROFILE

LED LAMP
Preliminary
Package Dimensions in Inches (mm)
)
(107) &639,

039 | V) S (3.73
1 ~ -
( >‘| _

059
AR !

ﬂ

Lead spacing
100
(2.54)

|

(30 (7
\ 27 (7
1.06 276
Cathode Surface not Flat
028
0.7)
0.5
020
* . Maximum Ratings
LDG1251
LDR1201 LDY1231
Reverse voltage Vg 5 5 )
Forward current ! 100 60 mA
FEATURES Surge current (r<10 ps) i;s 2 1 A
. Storage temperature range Ts —55t0 +100 °C
¢ Low Profile Junction temperature ‘IF; 100 100 °C
13, Total power dissipation (Tmp = 25°C) 200 200 mw
* T1% Flangeless Package Thermal resistance, juncfairgn to air R::‘JA 375 375 KW
¢ 1-inch Leads
e Diffused Lens Characterlstl P
« Wide Viewing Angle, 70° aracteristics (Tomp = 25°C)
¢ |/IC Compatible LDR1201 LDY1231 LDG1251
Waveiength at peak
emission Npeax 66515 590+10 56015 nm
Dominant wavelength Agom 645 592 561 nm
Viewing angle (Limits for
DESCRIPTION 50% of luminous
intensity 1) @ 70 70 70 degrees
. . . . Forward voltage (I =20 mA)  V, 16(<20) 24(=3.0) 2.4(=<3.0) \
The LDR 120‘! Isa Ggll_lum Arsenlde PhOSphlde Reverse current (VFR =5V) |; 0.01(=<10) 0.01(=10) pA
(GaASP) red light emitting diode. Rise time t, 5 100 50 ns
The LDG 1251 is a Gallium Phosphide (GaP) Comnance oS 100 %0 ne
green |lght emitting diode. (V,=0V; f=1MHz) [oR 40 10 45 pF

The LDY 1231 is a TSN (Transparent Substrate
Nitrogen) yellow light emitting diode.

This is a flangeless LED lamp for applications Luminous Intensity Grouping

where a lower seating (clearance) is desirable. Min Test
Mcd Conditions
PIN
LDR 1201 1.0 20 mA
LDG 1251 25 20 mA
LDY 1231 1.0 20 mA

Specifications are subject to change without notice.
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LDY 1231
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LDG 1251
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SIEMENS RED LDR 3500 SERIES

HIGH EFFICIENCY RED LDH 3520 SERIES
HIGH EFFICIENCY YELLOW LDY 3560 SERIES
HIGH EFFICIENCY GREEN LDG 3570 SERIES

T1LED LAMP

Package dimensions in inches (mm) (4.08)

Area not flat. (391)

161
;a} 154 &
88 |

f — e

L—ééi =
f——lf——-l —E::FC:‘._‘? NSZE;

Spacing 05 (1.27)

115 15 08),

—] 108
059 (29.21)
(150) 2.

Cathode

020 1.508)
015 (381))
FEATURES Maximum ratings LDR 350X LDH 352X
* High Light Output DGy
® Dl."usef’ Lgns Reverse voltage Vr 5 5 \Y
® Wide Viewing Angle 70° Forward current Ig 100 60 mA
e T 1 Size Surge current (< 10us) ies 2 1 A
Storage temperature range Tstg -55 to +100 °C
® N"° Standoffs Junction temperature T; 100 100 °C
¢ 1" Lead Length Total power dissipation
° in (Tamb=25°C) Piot 200 200 mw
50 mi Lead Spac g Thermal resistance junction to air Ry, ja 375 375 K/W
® Front Panel Mounting
Snap-in Mounting Clips Available
Clip/Collar #004-9016 Clear Characteristics (Tgmp = 25°) LDR 350X LDH 352X LDY 356X LDG 357X
#004-9015 Black Wavelength at peak emission  Apeax ~ 665+15  645:15  500+10 56015  nm
e |/C Compatible Dominant wavelength Adom 645 638 592 561 nm
Viewing angle ¢ 70 70 70 70 degrees
(Limits for 50% of luminous
intensity |,
Forward voltage (/g = 20mA) Ve 1.6(<2.0) 24(<3.0) \
DESCRIPTION Reverse current (Vg =5V) Ir 0.01 (<10) uA
Rise time te 5 100 200 50 ns
Lo . Fall time t 5 100 200 50 ns
The LDR 350X Series is a standard red gallium arse- Capacitance

nide phosphide (GaAsP) LED lamp. The LDH 352X (Va=0V: = 1MHz) Co 10 12 10 5 oF
high efficiency red and LDY 356X yellow are pre-
mium high efficiency light emitting diode lamps fabri-
cated with TSN (transparent substrate nitrogen)

technology. The LDG 357X green is a gallium phos- Luminous Intensity grouping

. : . P/N Replaces mcd (Min) Test conditions
phide (GaP) lamp. All have a diffused plastic lens LDR3501 LD 350-3, RL-209A & -1, RL-4484 10 20mA
which emits a full flooded intense light. LDR3502 LD 350-4, RL-209-2 20 20mA

LDR 3503  ——— 40 20mA
LDH 3521 LD 352-1-6 25 10mA
LDH 3522 LD 3527 &8 40 10mA
LDH 3523 60 10mA
LDY 3561 LD 356-4, YL-212, YL-4484 1.0 10mA
LDY 3562  ——- 25 10mA
LDG 3571 LD 357-5, GL-211, GL-4484 25 20mA
LDG 3572 LD 3576 6.0 20mA

Specifications are subject to change without notice.
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LDR 3500 SERIES
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LDH 3520 (Continued)
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LDG 3570 SERIES
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SIEMENS reo LDR 3700 SERIES
HicH erreciency R LDH 3600 SERIES

vecow LDY 3800 SERIES

creen LDG 3900 SERIES

RECTANGULAR LED LAMP

Package Dimensions in Inches (mm)

10 {254) —»
Surface not fiat ¥ ) Not sharp-edged
025 1] 346

197

8
6o

Maximum Ratings

Reverse voltage VR 5 \Y
FEATURES Forward current Ig 60 mA
Surge current (t< 10 s) irg 1 A
. Storage temperature T -55to + 100 °C
¢ Red Diffused Lens, LDR 370X Junction temperature T 100 o
Red Diffused Lens, LDH 360X Power dissipation (Tamp = 25°C) Piot 200 mw
Yellow Diffused Lens, LDY 380X Thermal resistance junction to air RihJamb 375 KIwW
Green Diffused Lens, LDG 390X
* T1% Size Rectangular Shape Characteristics Tom, = 25°0) | 5o 370x Lo 360x LDY 380X LDG 390X
¢ Minimum Lead Length 1” Wave length of emitted light ~ Ageax 665 = 15 645 = 15 590 = 10 560 = 15 nm
e 1/10” Lead S . Dominant wave length Agom 645 638 592 561 nm
ead Spacing Viewing Angle @ 100 100 100 100 deg.
e |/IC c°mpatib|e (Limits for 50% of luminous
intensity ly) shielded against
lateral emission of light
Forward voltage (/¢ = 20 mA) Vg 1.6(<2.0) 2.4(<3.0) \"
Reverse current (Vg = 5V) 5 0.01(<10) 0.01(<10) uA
DESCRIPTION Rise time t 5 5 100 50 ns
Fall time t 5 5 100 50 ns
Capacitance (Vg = 0V) Co 40 40 10 45 pF
The LDR 370X is a standard red GaAsP LED
lamp. The LDH 360X high efficiency red and Luminous Intensity
LDY 380X yellow are light emitting diode lamps
fabricated wtih TSN (transparent substrate ni- New PIN Replaces Min. Unit Test Condition
trogen) technology. The LDG 390X green is a LDR 3701 - 4 med 20 mA
gallium phosphide LED lamp. All three series LDR 3702 — 63 mcd 20 mA
have a diffused lens which forms an evenly dis- Lon 360t ggxgg:‘s‘ 28 med 20ma
persed rectangular head-on light. They can be LDH 3603 CQV36-6 40 med 20 mA
used singly as indicators or stacked together LDY 3801 CcQv3s-3 1.0 med 20 mA
to form arrays. LDY 3802 €Qv3s-4 1.6 med 20 mA
LDY 3803 CQV3e-5 25 med 20 mA
LDG 3901 €QV39-3 1.0 mcd 20 mA
LDG 3902 CQV39-4 1.6 med 20 mA
LDG 3903 CQV39-5 25 med 20 mA

Specifications are subject to change without notice.
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LDR 370X
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LDH 360X
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SIEMENS RED LDR 5000 SERIES

HIGH EFFICIENCY RED LDH 5020 SERIES
HIGH EFFICIENCY YELLOW LDY 5060 SERIES
HIGH EFFICIENCY GREEN LDG 5070 SERIES

T 1% LED LAMP

Package Dimensions in Inches (mm)

Area not fiat

10
T84T M spacing

|

FEATURES Maximum ratings LDR 500X tg;‘ ggg))((
¢ High Light Output LDG 507X
* Diffused Lens Reverse voltage Va 5 5 )
® Wide Viewing Angle 70° Forward current I 100 60 mA
o With Standoffs Surge current (r < 10us) irs 2 1 A
Storage temperature range Tet -55 to +100 °C
3
° T,1 a Pac"age Size Junction temperature Tisg 100 100 °C
® 1" Lead Length Total power dissipation
® Front Panel Mounting (Tams = 25°C) Prot 200 200 mW
i tion to ai R, 7 K
Snap—ln Mountlng Clips Available Thermal resistance junction to air thiA 375 375 /W
Clip/Collar #004-9002 Black Characteristics (T, = 25°) LDR 500X LDH 502X LDY 506X LDG 507X
#004-9003 Clear Wavelength at peak emission Apeak 665215  645%15 500:10 56015 nm
[y Dominant wavelength Adom 645 638 592 561 nm
e compa“ble Half angle @ 35 35 35 35 degrees
(Limits for 50% of luminous
intensity 1,
Forward voltage (/¢ = 20mA) Vr 1.6(<2.0) 2.4(<3.0) "
DESCRIPTION Reverse current (Vg = 5 V) In 001 (<10) WA
Rise time te 5 100 200 50 ns
The LDR 500X is a standard red gallium arsenide Fall time 4 5 100 200 50 ns
phosphide (GaAsP) LED lamp. The LDH 502X high Capacitance
efficiency red and LDY 506X yellow are premium (Va=0Vif=1MHz) Co “ 1210 4 PF

high efficiency light emitting diode lamps fabricated

with TSN (transparent substrate nitrogen) technol- Luminous Intensity grouping

ogy. The LDG 507X green is a gallium phosphide PIN Replaces med (M) Test conditions
(GaP) lamp. All have a diffused plastic lens which tg: ggg; ggx gg-&&l‘-D i%—eégb-gosa gLR2laggSO 1.0 20mA
A s -4 &5, 500-4 & -5, RL- 25 20mA
emits a full flooded intense light. LDR5003  CQV 20-4 & 5, LD 500-4 & -5, RL:2000 40 20mA
LDH 5021 CQV 21-4-6, LD 502-5 & 6 20 10mA
LDH 5022 CQV 21-7,8,LD 502-7 &8 4.0 10mA
LDH 5023 LD 502-9 6.0 10mA
LDY 5061 LD 506-4 1.0 10mA
LDY 5062 LD 506-5 & -6 25 10mA
LDG 5071 CQV 25-3-5, LD 5075 25 20mA
LDG 5072 CQV 25-6 & 7, LD 507-6 8.0 20mA

Specifications are subject to change without notice.
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LDR 5000 SERIES

Parmissible puise handiing capebility
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LDH 5020 SERIES (Continued)
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LDG 5070 SERIES
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SIEMENS reo LDR 5091 SERIES
HigH erFicieNcy Reo LDH 5191 SERIES

veccow LDY 5391 SERIES

areen LDG 5591 SERIES

T1% LED LAMP

Package Dimensions in Inches (mm)

1.00
e (sa™" (8.2)

Surface not flat =1 -
_L, 201
s ).
|
-aI %—'8553 } 307
.020 l.‘ (78)

FEATURES Maximum Ratings LDH 519X
LDY 539X
¢ High Light Output LDR 509X  LDG 559X
¢ Lightly tinted clear lens Reverse voltage VR 5 5 v
N ° Forward current Ig 100 60 mA
¢ Viewing Angle, 24 Surge current (r < 10 ps) i 2 1 A
- Storage temperature range T, —55to +100 °C
3, i{
* T1% Package Size Junction temperature TlS 9 100 °C
¢ 1” Lead Length Total power dissipation (Tymp = 25°C)  Pigy 200 mw
. Thermal resistance, junction to air Rinia 375 KW
¢ Front Panel Mounting
Snap-in Mounting Clips Available Characteristics (7, = 25°C)
Clip/Collar #004-9002 Black LDR 509X LDH519X LDY 539X LDG 559X
#004-9003 Clear Wavelength at peak
° H emmision Ayeak 665+15 645+15 590+10 560+15 nm
UC Compatible Dominant wavelength /\zzfn 645 638 592 561 nm
Viewing angle (Limits for
50% of
DESCRIPTION luminqus intensity 1)) @ 24 24 24 24 degrees
Forward voltage (/r = 20mA) Vg 1.6(<2.0) 2.4(<3.0) %
The LDR 509X is a standard red GaAsP light Roversecurent (Vg =5V e w VR “
emitting diode lamp. The LDH 519X high effi- Fall time 4 5 100 100 50 ns
ciency red and LDY 539X yellow lamps are Capacitance
fabricated with TSN (transparent substrate (Vy = 0OVif = 1MHz) Co 40 12 10 45 pF
nitrogen) technology. The LDG 559X is a gal- Luminous Intensity Grouping
lium phosphide LED lamp. All four have a Min
lightly tinted clear lens with a narrow viewing New PIN Replaces Mcd Test Current
angle for the concentration of intense bright- LDR 5091 ©QV50-5, LD50-2 25 20 mA
ness in a head-on position. This is particularly LDR 5092 CQV50-6 & -7 40 20 mA
desirable for legend back lighting applications. LDR 5093 CQvso-8 10 20 mA
LDH 5191 CQVs1-H 10 10 mA
LDH 5192 CQV51-J 20 10 mA
LDH 5193 cavsi-K 30 10 mA
LDY 5391 CQV53-H 10 10 mA
LDY 5392 CQV53-J 20 10 mA
LDY 5393 ©QV53-K 30 10 mA
LDG 5591 CQVss-J & K 40 20 mA
LDG 5592 — 80 20 mA

Specifications are subject to change without notice.
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LDR 5091

Relative spectral emission L. = f (4)
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LDH 5191 (CONTINUED)
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LDY 5391 (CONTINUED)
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SIEMENS RED LDR 5100 SERIES

HIGH EFFICIENCY RED LDH 5120 SERIES
HIGH EFFICIENCY YELLOW LDY 5160 SERIES
HIGH EFFICIENCY GREEN LDG 5170 SERIES

T 1% LED LAMP

Package Dimensions in Inches (mm)
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FEATURES Maximum ratings LDR 510X Lg';‘ 5162))((
. LDY 51
® High Light Output LDG 517X
® Di'“usef’ L_ens Reverse voltage Vr 5 5 Vv
e Wide Viewing Angle 70° Forward current I 100 60 mA
o No Standoffs Surge current (r < 10us) ies 2 1 A
. Storage temperature range Tt -55 to +100 °C
3
* T 1% Package Size Junction temperature Tjsg 100 100 °C
e 1" Lead Length Total power dissipation
o Front Panel Mounting 1Tam = 25°0)  ctontoar A 20 Py o
Snap-in Mounting Clips Available ermal resistance junction fo &lir Binua
Clip/Collar #004-9002 Black Characteristics (Tmp = 25°) LDR510X LDH512X LDY 516X LDG 517X
#004-9003 Clear Wavelength at peak emission  Apeax  665£15  645%15  590+10 56015  nm
° i Dominant wavelength Adom 645 638 592 561 nm
I/c Compatlble Viewing angle @ 70 70 70 70 degrees
(Limits for 50% of luminous
intensity 1,
DESCRIPTION Forward voltage (/r = 20mA) V¢ 16(<20) 24(<3.0) \
Reverse current (Vg =5 V) Ir 0.01 (<10) HA
The LDR 510X Series is a standard red gallium arse- f:“s"e time i 2 m 200 23 ns
nide phosphide (GaAsP) LED lamp. The LDH 512X Capacance ' 20 "
high efficiency red and LDY 516X yellow are pre- (Va=0V: = TMH
3 ! . ’ L . : R=OV; z) Co 40 12 10 45 pF
mium high efficiency light emitting diode lamps fabri-
cated with TSN (transparent substrate nitrogen) Luminous Intensity grouping
technology. The LDG 517X green is a gallium phos- PN Replaces med (Min) Test conditions
phide (GaP) lamp. All have a diffused plastic lens LDR5101 LD 510-3, RL-5053A & -1 1.0 20mA
which emits a full flooded intense light. LDR5102 LD 510-4 & -5, RL-5053-2 & -3 25 20mA
LDR 5103 40 20mA
LDH5121 LD 51247 20 10mA
LDH5122 LD 5128 4.0 10mA
LDH 5123 6.0 10mA
LDY 5161 LD 516-4, YL-4550, YL-4850 1.0 10mA
LDY 5162 LD 5165 &-6 25 10mA
LDY 5163 ~ ——— 40 10mA
LDG 5171 LD 517-5, GL-4850, GL-4950 25 20mA
LDG5172 LD 5176 &7 6.0 20mA

Specifications are subject to change without notice.
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LDR 5100 SERIES
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LDH 5120 (Continued)
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LDG 5170 SERIES

Farwerd current Bermiesivie puise Nanding sopasilty
veraus miient temperature Forward curtent veraus eycte duration
- DUty cYcio O * Darameter: Tymy = 26°C
mA A
0 1°

—
3
—
Te
g

I

60 3 l NN
™ 4 gl
N A 506w LT :‘i] nass
“ 1 i T
T Hh\ i
1 T
0
H

?
E=_
=

1

o
f

I 0t et 0 0 owt Wt w's

0 SRR e s
120 k 100 590
l‘v ] 0 580
b ™ i Apeak
’ " ™ & I \ 570 [
! | n —
» 1 i 560 ]
‘ B ? | 550
: N T n * l \ 540
w0
40 l » II \ 530
! ‘ “M " ‘ ° u 520
* o NI ;
o LI ‘ =S Zan X
0 5 50 ® 100 °C 530 540 550 560 570 580 590 600 610 620 630 nm 0 5 50 % 100 °C
— ———2 —

- I, T —
2 - S —
0 120 ‘—ﬁ—l—[ -1 ™
= > : 5 L |
(A - 7, 0 =t |
1 I / T , T
/ / T
o' A 80 - ! :
= ;
i 5
\ 1 [ L
|
o w | I —
. w1
- - N I A A
o LA | 0 LT Ll
W18 22 25 3 3% W L2V 0 » 50 s 00
——.ll; '—_.,ll

176




SIEMENS re0 LDR 5700 SERIES
HIGH EFFICIENCY RED LDH 5600 SERIES

vewow LDY 5800 SERIES

ereen LDG 5900 SERIES

CYLINDRICAL LED LAMP

Package Dimensions in Inches (mm)
01254 SURFACE
10(25.4) NOT 5
026 0% | FLAT (055
FRAME DIMENSION _(0.65) (1.9 (24.0)7]
01 (254) o wn 157
JR— —_—— —_— \
— —
— 992 a5
059 \ (25.2) / ~(39)™
(15 1 (24.8) 315 a4
976 05 (8.0) ———
(1:3) 4
G
CATHODE 038 0
FEATURES Maximum
. Reverse voltage Vg 5 \%
¢ Red Diffused Lens, LDR 570X Forward current I 80 mA
Red Diffused Lens, LDH 560X :Ufge current (<10 us) ’7I_=S 1 s 100 AC
torage temperature - to + °
Yellow Diffused Lens, LDY 580X Junction temperature r 100 °c
Green Diffused Lens, LDG 590X Power dissipation (Tymp = 25° C) FJxm 200 mwW
TR Thermal resistance junction to air Rihdamb 375 Kiw
e Cylindrical Shape
o« Mini ” .
. :Jll;r::n:m dL;ad Liength 1 Characteristics (Tayg =25°C)
ea ) pacing LDH 570X LDH 560X LDY 580X LDG 590X
* IC Compatible Wave length of emitted light  pea 66515 64515 58010 56015 nm
Dominant wave length dom 645 638 592 561 nm
Viewing Angle 100 100 100 100 deg.
DESCRIPTION (Limits for 50% of luminous
intensity ) shielded against
: lateral emission of light
The LDR 570X is a standard red GaAsP LED lamp. Forward voltage (jg =20 mA) Ve 1.6(<2.0) 24(<3.0) v
The LDH 560X & LDY 580X are light emitting Reverse current (Vg=5Vv) /g 0.01(<10) 0.01(<10) HA
diode lamps fabricated with TSN (transparent Rise time 5 100 100 50 "2
substrate nitrogen) technology. The LDG 590X is a zzga"c'ﬂznce Vaz0V) A 1% s 2 oF
gallium phosphate LED lamp. All the series have a R ©
diffused lens which forms an evenly dispersed cir- . .
cular head on light, Luminous Intensity
New P/N Replaces Min. Unit Test Condition
LDR 5701 — 0.4 med 20 mA
LDR 5702 — 63 med 20 mA
LDH 5601 CQVs6-4 16 med 20 mA
LDH 5602 — 2.5 med 20 mA
LDY 5801 CQV58-3 1.0 mcd 20 mA
LDY 5802 CQV58-4 1.6 med 20 mA
LDY 5803 — 2.5 med 20 mA
LDG 5901 €QV59-3 1.0 med 20 mA
LDG 5902 CQV59-4 16 med 20 mA
LDG 5903 — 25 mcd 20 mA

Specifications are subject to change without notice.
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LDR 570X
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LDH 560X
Relative spectral emission I = 7(1) Max. permissible forward current Forward voitage r = 7(V¢)
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SIEMENS

RL-50

RED MINIATURE AXIAL LEAD LED LAMP

FEATURES

o High Luminance—typically 1.0 mcd
@ 10mA

o Optimum Packaging Design for
Maximum Strength at Minimum
Linear Spacing

e Operates from 5 V IC Logic Supply

o Small Size

o High Reliability

o Water clear lens

DESCRIPTION

The RL-50 is intended for high
volume usage in array and indicator
light applications. Major
advantages of this device are high
luminance at lower currents, long
life and low cost.

Package Dimensions In Inches (mm)
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(2159

010
(254 J A

|
b

C&Eo&a

(78

120 365 |
305 oan i«

Maximum Ratings

Power Dissipation @ 25°C Ambient . .. ................. 80 mW
Derate Linearly from25°C. . ..................... —1.1 mw/°C
Storage and Operating Temp. Range . . . ..... .. —55°Cto +100°C
Continuous ForwardCurrent ... ....................... 40 mA
Lead Solder Time @ 260°C (/16" fromlens) . ............. 5 sec.
Peak Inverse Voltage . . ................. .. ... .. ... .. 30V

Opto-Electronic Characteristics (@ 25°C)

Test
Parameter Min Typ Max Units Condition
Reverse Current................ 100 pA -30V
Forward Voltage ................ 16 20 V. [g=20mA
Luminous Intensity .. .. 05 10 med  lg=10mA
Viewing Angle 90 degrees
Peak emission wavelength .... 660 nm

Specifications subject to change without notice.

181




I, McD Luminous Intensity vs. Forward Current Forward Current vs. Forward Voltage
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SIEMENS

RL-54

RED MINIATURE AXIAL LEAD LED LAMP

FEATURES

e High Luminance—Typically 1.0 mcd
@ 10mA

e Optimum Packaging Design for
Maximum Strength at Minimum
Linear Spacing

e Operates from 5 V IC Logic Supply

o Small Size

o High Reliability

o Red Diffused lens

DESCRIPTION

The RL-54 is intended for high volume usage in
array and indicator light applications. Major
advantages of this device are high luminance at
lower currents, long life and low cost.

Package Dimensions in Inches (mm)

CATHODE
MARK

) 8
[5] @
!

=

Maximum Ratings

Power Dissipation @ 25°C Ambient. .. ................. 80 mW
Derate Linearly from25°C. . .. ................... —1.1 mW/°C
Storage & Operating Temp. Range. . .. ........ —55°Cto +100°C
Continuous ForwardCurrent . ... ...................... 40 mA
Lead Solder Time @ 260°C (/16" fromlens) . ............. 5 sec.
Peak InverseVoltage . . ............ ... .. ... ... ... ... 3.0V

Opto-Electronic Characteristics (@ 25°C)

Test
Parameter Min Typ Max Units Condition
Reverse Current............... 100  pA -30V
Forward Voltage .. 16 20 V.  lg=20mA
Luminous Intensity ... 04 086 mcd =10 mA
Viewing Angle ................. 90 degrees
Peak emission wavelength ... 660 nm

Specifications subject to change without notice.

183




Luminous Intensity vs. Forward Current Forward Current vs. Forward Voltage
L
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SIEMENS

RL-55

RED MINIATURE AXIAL LEAD LED LAMP

Package Dimensions in Inches (mm)

CATHODE
MARK

010
(25)

020
(51)

090
MAX
(] 229
L
(51)
FEATURES Maximum Ratings:
: ivht— Power Dissipation @ 25°C Ambient 80 mw
* 2 Gate Load Bright Light—.4 med Derate Linearly From 25°C . .. . mwiee
at3mA (S:torage andFOperagn Temperature. . .......... ~55°C 1o 1 100°C
H i i i ontinuous Forward Current. . ............. ... .. .. ... .. 40 mA
¢ ;l 'zgh Og ﬁ)x 1S II\ntensnty, typically Lead Solder Time @ 260°C (1/16” fromcase) . ... ........... 5 sec
-2 e m Peak InverseVoltage .. ........ ... .. ... . .. . . 3V
¢ Optimum Packaging Design for Peak Forward Current
Maximum Strength at Minimum (1us pulse, 0.1% dutycycle). ... ...t 400 mA
Linear Spacing
¢ Operates from 5 V IC Logic Supply
* Miniature Axial Lead Opto-Electronic Characteristics (@ 25°C)
¢ High Reliability
Test
* RL-55:5—Low Cost Version Parameters Min. Typ. Max. Units Conditions
Reverse Current 10 MA V=3V
DESCRIPTION Forward Voltage 16 20 v lF=20mA
X . . . Viewing Angle 50 degrees
The RL-55 is a Galllum Arsenide Phosphlde Luminous Intensity
LED lamp that has high on-axis intensity at low RL-55 2 22 med  lg=10mA
current (3 mA), long life and low cost. It uses a Capacitance 20 pF V=0
dark red diffused lens and provides a full .080" Peak Emission Wavelength 660 nm
flooded light with good contrast. When oper- Spectral Line Half-Width 40 nm

ated at high current (10 mA) the RL-55 has a
very high on-axis intensity of 2.2 mcd @ 10
mA. Applications include mounting on PC
boards at low current as diagnostic and circuit
status indicators. Function and low voltage indi-
cator on battery powered equipment such as
calculators, watches and portable DVMs and in
the higher current mode as a back light.

Specifications are subject to change without notice.
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Luminuous Intensity vs. Forward Current Forward Current vs. Forward Voltage
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SIEMENS

YL-56

GL-56
Package Dimensions in Inches (mm)
100
(2.54) 'Zogg)
120
(3.05)
o a—_—Lr |
T
850 ((2"53)

[l @16) " : 0

(2.29)

MAX

CATHODE
MARK
025 020
(.635) (.508)
FEATURES Maximum Ratings
e High on Axis Intensity Power Dissipation @ 25° C A[pé)ient ..................... 8(<N mVC\:/
. Derate Linearly From25°C ............... ... —1.1 mW/°
'?‘pﬁ!num Psackaging De.s'.gn for Storage and Operating Temperature. . . . . —55°Cto +100°C
Naximum Strength at Minimum Continuous Forward Current. . .. ........................ 25m

Linear Spacing Lead Solder Time @ 260°C (1/16” fromcase) . . ............. 5 sec
« Operates from 5 V IC Logic Supply sggil: Pgrevr‘lsa?dv(c:)t??een R R REEEE e LR EEEER LR 3V
Miniature Axial Lead (1us pulse, 0.1% duty cycle). . ............. [P 250 mA

« High Reliability

DESCRIPTION

The GL-56/YL-56 are Gallium Phosphide LED
lamps that have high on-axis intensity, long life
and low cost. They are diffused lenses and pro-
vide a full 0.080" flooded light with good con-
trast. When operated at high current (10 mA)
they have high on-axis intensity. Applications
include mounting on PC boards at low current
as diagnostic and circuit status indicators.

Opto-Electronic Characteristics (@ 25°C)

Test

Parameters Min. Typ. Max. Units Conditions
Luminous Intensity

YL-56 20 22 med  l=10mA

GL-56 1.0 13 med  lg=10mA
Forward Voltage

YL-56 24 35 Y le=20mA

GL-56 22 35 \ I =20 MmA
Viewing Angle 40 degrees
Reverse Current 015 10 MA  Vg=8V
Peak Emission Wavelength

YL-56 585 nm

GL-56 565 nm

Specifications subject to change without notice.
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YL-56

Luminous Intensity vs. Forward Current % Relative Spectral Emission A Forward Current vs. Forward Voltage
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SIEMENS RRL-1100

RED T1 LED RESISTOR LAMP

Preliminary

Package Dimensions in Inches (mm)

189(4.8)
024(0.6) 035 (08) 3""'36? fe—173 4.4)—>|
016 (0.4) 020 (05)  notfa e 146 (3.7)

I ) S35
L}ﬁ- \

Spacing

ol ‘”—“’+ -
] man 118 G0 /

‘ 207 (5.3)
110 (28 N/ 1mas

Cathode
11402.9)
106(2.7)
Maximum Ratings
Power Dissipation . ...........coo i 100 mW
DC Forward Voltage . . 91 g ¥o}ts
ReverseVoltage .. ......... ... . i, .0 Volts
FEATURES Storage Temperature . . .. —55°Cto100°C
. Operating Temperature . . . . C ... —40°Cto85°C
¢ Integral Current Limiting Resistor Lead Soldering Temperature. . ... ..............oovuvn.n.. 260°C
 No External Resistor Required with (te” from lens for 5 seconds)
5 Volt Supply
¢ Red Diffused Lens
* High Reliability
* T-1 Package Style Opto-Electrical Characteristics (@ 25°C)
¢ 1.inch Leads Tost
¢ Wide Viewing Angle, 70° Parameter Min, Typ. Max. Units Conditions
Luminous Intensity 1.0 2.0 — MCD V=50V
Forward Current 10 15 mA Vi=50V
Reverse Current 7.0 mA VR=5V
Viewing Angle 7% degrees
DESCRIPTION Peak Wavelength 65 nm

The RRL-1100 is a gallium arsenide phosphide
LED red lamp containing an integral resistor
chip in series with the LED. This allows opera-
tion from a 5 volt source without an external
current limiting resistor. Applications include
mounting on PC boards as diagnostic and
circuit status indicators.

Specifications are subject to change without notice.
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RELATIVE LUMINOUS INTENSITY VS FORWARD CURRENT
FORWARD VOLTAGE VS. FORWARD VOLTAGE
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SIEMENS

FEATURES

 Integral Current Limiting Resistor

¢ No External Resistor Required with
5 Volt (RRL-3105) or 12 Volt Supply
(RRL-3112)

* T1 % Package

¢ Red Diffused Lens

¢ High Reliability

DESCRIPTION

The RRL31XX is a Gallium Arsenide Phosphide
LED red lamp containing an integral resistor
chip in series with the LED. This allows opera-
tion from a 5 volt RRL-3105 or 12 volt RRL-3112
source without an external current limiting
resistor. Applications include mounting on

PC boards as diagnostic and circuit status
indicators.

RRL-3105
RRL-3112

RED T1 % RESISTOR LAMP

Preliminary
Package Dimensions in Inches (mm)
.303 .200
100 026 (0032]) (7.70) (5.08)
(2.54) (_0_@ (0.50) (7.50)—= (4.90)
[ (01,33) 020 .295 193
e ) - |
=1 |
T 059 1.08 346 T
(30 (21.5) (8.80)—
: (25.4) (8.30) 1232
1.00 327 5.90)
(5.70)
224
(;ggg) CATHODE
(.406)
016

Maximum Ratings

Power Dissipation @ 25° C Ambient. . .................. 100 mW
DCForwardVoltage. ... ... 15 Volts
ReverseVoltage ... ....... ... .. i 9.0 Volts
Storage Temperature . . ................. ... —55°C to +100°C
Operating Temperature ... ................... —40°Cto +85°C
Lead Solder Temperature . .......... ... i 260°

(11e" from lens for 5 seconds)

Characteristics (T, =25°C)

Test

Parameters Min. Typ. Max. Units Conditions
Dominant Wavelength peak 655 nm
Viewing Angle 70 degrees
Forward Current

RRL-3105 10 15 mA  Vg=5V

RRL-3112 10 15 mA V=12V
Reverse Current 01 10 HA 6 Volts
Luminous Intensity

RRL-3105 10 20 mcd VE=5V

RRL-3112 10 20 med Ve=12V

Specifications are subject to change without notice.




100%

50%

FORWARD CURRENT
VS. FORWARD VOLTAGE
RRL-3105

/

RELATIVE LUMINOUS INTENSITY VS.

FORWARD CURRENT
VS. FORWARD VOLTAGE

RRL-3112
18
16
1

4

2 /
10 /
8 /
, /
4
! f

RELATIVE LUMINOUS INTENSITY VS,

FORWARD VOLTAGE (DC) FORWARD VOLTAGE (DC)
RRL-3105 RRL-3112
[ 100%
/ 50%
2 4 6 8 10 12 M B 18
12 3 4 5 6 1 8
RRL-3105 & RRL-3112
SPECTRAL DISTRIBUTION
1.0
[\
0.6
| \\
02
N
0
600 620 640 660 680 700

WAVELENGTH - A (nm)

192




SIEMENS RRL-5601
RRL-5621
RRL-5641

RED LED RESISTOR LAMP
MINIATURE AXIAL LEAD

Package Dimensions in Inches (mm)

100
080
l‘u 54;:] F
/_/——Q"”/ 120

o a i (3 05)

010
l.— 80 ryp— mf (.254)
g 216) 0%
(2.29)
» MAX

\ CATHODE
MARK

FEATURES DESCRIPTION:
* Integral current limiting resistor The RRL-56XX is a gallium arsenide phosphide LED
¢ No external resistor required with 5 volt red lamp containing an integral resistor chip in series
with the LED. This allows operation from a 5 volt
supply source without an external current limiting resistor.
* Miniature axial lead package Applications include mounting on PC boards as

diagnostic and circuit status indicators.
* Red diffused lens

¢ Three light intensity ranges

* High reliability Maximum Ratings

DC Forward Voltage ... ............. 6 volts
Reverse Voltage. . .................. 6 volts
Operating Temp. . ... .o —55°C to +100°C
StorageTemp ... —40°Cto +85°C
Soldering Time

(260°C @ 116" fromcase) . ........ 5 sec

Specifications are subject to change without notice.
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Opto Electronic Characteristics

WAVELENGTH- A (nm)

. Test
Parameter Min. Typ. Max. Unit Conditions
Luminous Intensity
RRL 5601 .3 med 5 volts
RRL 5621 .6 1.2 med 5 volts
RRL 5641 1.0 2.0 mcd 5 volts
Forward Current
RRL 5601 2.0 3.0 4.0 mA 5 volts
RRL 5621 4.0 6.0 8.0 mA 5 volts
RRL 5641 13.0 16.0 21.0 mA 5 volts
Reverse Current 0.1 10 uA 6 volts
Half Angle 20 degrees
Peak Emission Wavelength 650 nM
FIG 1. FORWARD CURRENT VS FIG 2. RELATIVE LUMINOUS INTENSITY VS
FORWARD VOLTAGE FORWARD VOLTAGE
2 18
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» / 5640 16
18 14 /
16
1 z
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/ g
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SIEMENS RGL-5621

GREEN

RYL-5621

YELLOW

MINIATURE AXIAL LEAD
LED RESISTOR LAMP

Package Dimensions in Inches (mm)

080
(2.03)

|
{‘ 090 J
(2.29)

MAX

CATHODE -,
MARK \

FEATURES

¢ Integral current limiting resistor lamp (no
exterior resistor required)

o Miniature axial lead package ideai for
diagnostic indicator

e Operates from 5V IC Logic

e RGL-5621 green diffused lens
RYL-5621 yellow diffused lens

¢ High reliability

DESCRIPTION:

The RGL-5621 green and RYL-5621 yellow are
gallium phosphide LED lamps containing integral
resistor chips in series with the LED. This allows
operation from a 5V source without an external
resistor. Applications include mounting on PC boards.
as diagnostic and circuit status indicators.

Maximum Ratings:

DC Forward Voltage. . ... .. 6V
ReverseVoltage .. ...... ... 6V
Operating Temperature. . .. . .. -55°C to +100°C
Storage Temperature —55°C to +100°C

Lead solder time
(260°C @ 1/16" from case) . . 3 sec.

Specifications are subject to change without notice:
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FORWARD CURRENT-mA

Opto Electronic Characteristics
. . Test
Parameters Min. Typ. Max. Unit Conditions
Luminous Intensity
RGL-5621 2 5 med 5V
RYL-5621 K] 6 med 5V
Forward Current 2.8 5.0 6.7 mA 5V
Reverse Current 0.1 10 uA ev
Half Angle (limits for 50% of
luminous intensity 20 degrees 5V
Peak Emission Wavelength
RGL-5621 565 nm
RYL-5621 583 nm
FIG1 FORWARD CURRENT VS FIG 2 LUMINOUS INTENSITY VS
FORWARD VOLTAGE FORWARD VOLTAGE
25
20
RYLI5621 y -
/ X /
[}
/ / E g 15
// £Q
N
/| 5621 /
4 A
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0 1 2 3 4 5 (] 7 V- FORWARD VOLTAGE -VOLTS

FORWARD VOLTAGE -V

FIG3 RELATIVE S8PECTRAL EMISSION
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SIEMENS

SFH 710

BLUE T1% LED LAMP

Advance Data Sheet

FEATURES

o Pure Blue Light (480 nm)

* Clear T-1% Plastic Package
¢ 1” Min, Lead Length

» High Brightness

* TTL Compatible

DESCRIPTION

ﬁm #
The SFH710is a Silicon%ide, Alun
Nitride (SIC:Al,N) LED, emitting a
from a clear T-1%4 plastic package:
is suitable for measurement equipmert, con-
sumer application, and control apparatus.

Package Dimensions in Inches (mm)

82
Surface not flat .323

.354
180 m — 8

a

=
e

1 v
4.6 40 mA
Storage terriperature range ~40to +80 °C
Jufictien temperature T, 80 °c
fl
Tén P 170 mw
ifmal resistance
unction to Alr Ridame 325 Kiw
Characteristics (T, = 25°C)
Test

Min, Typ.  Unit Condition
Wavelength at peak emission  Apeak 480 nm

Dominant wavelength dom 480 nm
Viewing angle 16 degrees
Forward voltage
(I = 20mA) Ve 4s8) Vv
Reverse breakdown voltage
(lg=1A) Vg 2s=s1) \%
Spectral half bandwidth +45 nm
Luminous intensity 5 1.6 mecd 20 mA

CAUTION: Because of low reverse voltage,
the LED connections may not be reversed.

Specifications are subject to change without notice.
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Radiation Characteristic

Relative Spectral Emission

400 420 440 460 480 500 520 540 560 580 600
wavelength (nm)
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SIEMENS Accessories

Part Number Description Color

2004-9002 . Black
Mounting Clip & Collar for T-% LED's

2004-9003 Clear

2004-9015 Black
Mounting Clip & Collar for T-1 LED's

2004-9016 Clear

Right Angle Mounting Part
2004-9019 Designed to allow right angle mounting Black
of lamps to PC Boards and other surfaces.

Reflector

This highly polished reflector greatly X
increases lighted area and enhances overall Polished
brightness of low profile and T-1% LED’s

2004-9020
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004-9002
004-9003

@ l

004-9015
004-9016

004-9019 Right Angle Mcunting Part
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004-9020 Reflector
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OPTO-COUPLERS

Current .
Package Transfer Ratio | !solation
and Part %) Breakdown
Type Package Outline Number Features IF=10mA Voltage BVCEO | Page
High Reliability
SFHB00-0 | 40-80
SFH600-1 n:gg L?J';?:r"'t"v 63-125 2800
SFH600-2 100-200 255
F=——>—"<1 transfer ratios
SFH600-3 160-320
awoot 7]} 16 sasc 70
AR o [ cocccen SFH601-1 | Very high reliability 40-80
N SFHE -1 High t
o ol SFHe01-2 | High current 63-125
Facnansa  transfer ratios 5300 259
6 PIN | SFHE01-3 | preconditioned 100-200
DIP JZRRIR SFHE01-4 | VDE approved #0883 160-320
Single .
channel i -
Photo- SFHB09-1 Very high reliability 40-80
transistor SFHB052 | N Daraent 63125 5300 90 263
output transfer ratios -
SFH609-3 | High BVcgo 100-200
VDE approved #0883
CNY17-1 N 40-80
CNY172_| High reliability 63-125
High current 4400 70 212
CNY17-3 transfer ratios 100-200
CNY17-4 160-320
¢
7
\(J 40-80
SFHB10-1 1‘3;)3;‘:050
Miniature —bffl SFH610-2 . . 160-320
4 Lead SFH610-3 Miniature size, 2800 70
DIP It SFH610-4 |  High Reliability
Single AG) KE) High Current 267
channel transfer ratios 40-80
Photo- £ C [ SFHE11-1 63-125
transistor 43 i3 SFHE11-2 100-200
output = SFH611-3 160-320
SFH611-4
o o
T T
ALK KA
E 3
TO-72
Metal Case CNY18-2 16-32
c;‘nagnl:d g:ngj Hermetic seal ig_zg 500 32 216
Photo- 4 A .
transistor CNY18-5 63-125
output
C connected to case
General Purpose, Single Channel
218
mme SRR 18 20 Min. 30
carane 3] \ [FJeonicron ) Low cost 50 Min. 30 554
6 PIN « G [TJewren IL-74B 12.5 Min. 20 230
P
g;‘nme BRRRR 4N25 20 Min.
channel 4N26 6000 206
Photo- aN27 10 Min,
transistor 4N28 Low cost -
output aN35 Industry standard 30
4N36 100 Min.
4N37 209
General Purpose, Multi Channel
ot 1 s et
Cath. 2 } 7 Collector 249
Catn. 3 N 6 Coliector
8 PIN DIP Anode 4 5 Emitter ILCT-6 20 Min. 30
Two PSRN Lot 20 Min. P
Photo- - Dual coupler .' 6000 30 222
transistor ILD-74A 12.50 Min. ————{ 230
output W [E\ 1LD-506 20 Min. 30
252

All couplers are Underwriters Lab approved #E52744
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Current

Transfer Ratio | Isolation
Paghgge Part (%) Breakdown
Type Package Outline Number Features IF=10mA Voltage BVceo Page
General Purpose, Multi Channel (cont.)
ES
16 PIN DIP ESY
oy el NS a1 20 a0 218
:?’hotq-t 1LQ-2 Quad coupler 100 6000 30 222
ransistor % 12.
output ILQ-74A 25 20 230
Special, Photodarlington, Single Channel
G 0
P
[w ul IL-30
6 PIN (formerly 100 Min.
DIP ILCA-2-30) 30 208
s;\nagnlﬁel II'.-55 100 Min. 6000 55
rl i i -
Photo- fL%'I\'.Z.%s) High gain 500 M!n. .
darlington aN32 500 Min. 0
output iNos 208
Special, Photodarlington, Multi Channel
8PINDIP B
e | ILD-30 30
Channel - High gain "
Photo- DS Dol Soupler 100 Min. 6000 =
darlington
- W /E\
234
16 PIN DIP } \q
Chanrel 1LG-30 High gain 100 Min. 6000 30
Photo- EN d ILQ-55 Quad coupler 55
darlington
output EF N q

All couplers are Underwriters Lab approved #E52744
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T C“f"e';‘,' ti Isolation
ransfer Ratio
Paghgge Part (%) Breakdown
Type Package Outline Number Features IF=10mA Voltage | BVCEO Page
Special, Twin IR Emitter
6 PIN DIP 1L-250 AC/DC 50 Min. 5000 243
Bidirectional Bidirectional 30
INPUT IL-251/ input 20 Min. 2500 245
H11AA1
Special, High Speed
G Vool
s m% agation Threshold
c“:E} - ray Tlme current
v ool (mA)
8 PIN DIP Input-Output Charaetoristics IL-100 65 Typ. 2500 5 236
Single 1L-101 High speed 100 Typ. 1500 5 240
channel [E\
i
! Special, Low Input Current (C-MOS type)
| lnputt
! canonts coutcron curren
C (mA)
we [: wirren
1L-201 N 10 Min.
6 PIN DIP
Single 1L-202 fonl;voavrvdlgﬁlrlrtent 30 Min. 6000 1 242
channel W IE\ 1L-203 50 Min.
Input
current
(mA)
High gain
Low input
8 PIN DIP 6N138 forward current 300 Min 1.6
Single e . 6000 v 210
channel [E\ 6N139 Low Isa&uratlon 400 Min. 05
W voltage

All couplers are Underwriters Lab approved #E52744
All devices meeting UL #E52744 are approved to 7500V. This change will be refiected in the 1986 catalog.
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Current

Package Transfer Ratio Isolation
and Part (%) Breakdown
Type Package Outline Number Features IF=10mA Voltage BVCEO | Page
Special, SCR
O
6 PIN DIP Gate trigger Er’dk'ng
Single Optically ockl
1L-400 Current 6000 voltage 247
g}z}aanel Coupled SCR 20UA Vdmg
output UL approved 400
#E52744
- I
Special, High Voltage
& o
| @}
Very high voltage
VDE #0730-2P
IL-8 applied for (4 PIN) 20 Min. 226
x%ré' high voltage
L9 #0730-2P in.
ALEPIN applied for (6 PIN) 20 Min
Single el om IL-10 Very high voltage 50 Min. 8KVRMS 30
channel VDE #0730-2P (1 min.)
applied for (4 PIN)
IL-11 Very high voltage 50 Min. 227
VDE #0730-2P
applied for (6 PIN)
All UL approved
#E52744
Special, Reflective Sensor
- Coupling factor
Ig=10 mA;
Vge=5V
d=1mm
Ice > 0.5 mA
SFH900 5.6 mm leads
Miniature
side by side .
emitter Reflective interrupter ower
detector SFHg00-1 | High sensitivity Ice = 0.3 mA dissipation| 271
ir Designed for short 14.3 mm leads
Plastic distances up to 5 mm 150mw
package
SFH900-2 lce = 0.5 mA
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SIEMENS 4N25, 4N 26,

4N27, AN28

PHOTOTRANSISTOR
OPTO-ISOLATORS

Package Dimensions in Inches (mm)

CONNECTION DIAGRAM DIP (TOP VIEW)

PIN NUMBERS

ANODE “'.E 3 BASE 1 Anode (+) .
} 2 Cathode (—)} Input Diode
CATHODE ()} 2 5 | COLLECTOR 3 Nc
FEATURES o \ )
4 Emitter Output
N.C. E':1 4 | emiTTER 5 Collector P! HDI’.\
6 Base Phototransistor
® 6000 Volt Isolation Voltage
® High DC Current Transfer Ratio
® |/O Compatible with Integrated Circuits Absolute Maximum Ratings:
® 0.5pF Coupling Capacitance Gallium Arsenide LED:
. *Power Dissipation @ 25°C. . ... 150mW
® Underwriter Lab Approval #E52744 *Derate Linearly from26°C . . . . .. ... .. 2.0 mW/°C
*Continuous Forward Current. . . . . .. ... ... 80mA
* Forward Current Peak (1us pulse, 300 pps). 3.0A
DESCRIPTION *Peak Inverse Voltage. . . . ... ............ 3.0v
Detector (Silicon Photo-Transistor)
The 4N25, 4N26, 4N27, and *Power Dissipation @ 25°C. . . . . .. ... .. .. 150mW
4N28 . icall *Derate Linearly from25C ... ........ 2.0mw/°C
series are optically cou- *Collector-Emitter Breakdown Voltage (BVcgp). . . 30V
pled pairs, each consisting of a Gallium * Emitter-Collector Breakdown Voltage (BVEco). . 7.0V
Arsenide infrared LED and a silicon NPN *Collector-Base Breakdown Voltage. . (BVcggp). - . 70V
" . . . . Package
phot'otranssstor. Signal information, in- *Total Package Dissipation ® 25°C Ambient
cluding a DC level, can be transmitted (equal power in each element) . . . ... . ... 250mwW
. . . . . *Derate Linearly from25C. .. ...... .. 3.3mwW/ C
by the device while maintaining a high *Storage Temperature. . . . . . . . . .. -55:c 10 +160°C
degree of electrical isolation between in- *Operating Temperature . . . ... ... -55°C to +100°C
*Lead Soldering Time®@®260C . .. ......... 10 sec.

put and output. They can be used to re-
place relays and transformers in many
digital interface applications. They have
excellent frequency response when used
in analog applications.

*indicates JEDEC registered values

Specifications subject to change without notice.
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ELECTRICAL CHARACTERISTICS
o .
PARAMETERS (at 25° Ambient) TYPICAL CURVES
FIGURE 1. RELATIVE
Test OUTPUT VS
Parameter Min Typ Max Unit Condition 12 TEMPERATURE
Gallium Arsenide LED E
s 1.0
*Forward Voltage . . 1.3 1.5 v IF=50mA %
*Reverse Current . . 0.1 100 HA VR=3.0V ° 08 /
Capacitance. . . . . 100 pF VR=0 g :
Photo-transistor Detector 3 o6
HEg . . .. ... .. 150 Vcg=5.0V Y
*BVCEQ - - - - . . . 30 v Ic=1mA 5 o4
BVECO « - - - - - - 7 v ig=100pA z
“BVCBO - - - - - - - 70 v 1c=100pA o ,
*iceo (dark) -0 7510
4N25, CASE TEMPERATURE
4N26, 4N27. . . . 5 50 nA Vceg=10V
4AN28. . . ... .. 10 100 nA (base 0 pen) FIGURE 2. \?QRK
. (dark) . . .. 2 20 nA V=10V CURRENT
CcBO cB
(emitter open) TEMPERATURE
Collector-Emitter 1075 Lp_—
Capacitance . . . 2 pF Vce=0 g 10-6 CE" P
Coupled Characteristics io 7 /
*DC Current Transfer @ 10 //
Ratio = 10-8 /
4AN25, é 109 P,
4N26 . . . . . . 0.2 0.5 Ig=10mA ES
Vgce=10V g 10710
4N27,4N28 . . | 0.1 0.3 1g=10mA % 101
Vceg=10V e 1
Capacitance, Input 10 50 25 0 25 50 75 100
toOutput. .. . . . 0.5 pF CASE TEMPERATURE (°C)
Breakdown Voltage
*4N25. . ... ... 2500 \% Peak, 60 Hz FIGURE 3. TRANSFER
*4N26, 4N27. . . . | 1500 v Peak, 60 Hz CHARACTERISTICS
*4N28. . ... ... 500 v Peak, 60 Hz 3z 30
* Al types 7500 vbe £ "Veg= 5V /
*Resistance, Input to = ,
Output. . . . ... 100 GQ E /
Rise and Fall Times 2 us IE=10mA 3 % 7
Vce=10V 5 15 /
*Collector-Emitter & y
Saturation Voltage 0.5 v IF=50mA 3 10 ,/
1c=2.0mA €
- A
i
*indicates JEDEC registered values w
0 10 20 30 40 50 60
LED INPUT CURRENT (mA)
FIGURE 4. DETECTOR
OUTPUT
CHARACTERISTICS
I 10 Ig =20 mA
< |
o 8 |
L Ig=15mA
g o ]
E IF=10mA
o a4
«
2 IF=5mA
2 2
pu
|
: |
© o
0 5 10 15 20 25 30
COLLECTOR VOLTAGE — Vg (V)
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SIEMENS 4N32, 4N33

PHOTO DARLINGTON
OPTO-ISOLATOR

Package Dimensions in Inches (mm)

340
18641

.._u;zé;»__] o ' a} e
A s
—'_ A TTER

Maximum Ratings: (At 25°C)

Gallium Arsenide LED (Drive Circuit)
Power Dissipation at 25°C. . . ... .........coiiii 150 mW
Derate Linearly From 55°C. . . . . °
Continuous Forward Current. . . .
Peak Reverse Voltage . . ... ............. .. ... ............

Photodarlington Sensor (Load Circuit)

Power Dissipation at 25°C Ambient . . ... ........... ... 160 mW
Derate Linearly From 25°C. . . .
Collector (load) Current . . . ...
Collector-Emitter Breakdown

Voltage (BVCEQ). « « v v v oot t ee 30V
Collector-Base Breakdown

Voltage (BVCBO). -+ o v v vovv oo 50 V
Emitter-Base Breakdown

Voltage (BVEBO). - . .o oot 8V

Emitter-Collector Breakdown

Voltage (BVECO). - - - oo 5V
Package
FEATURES Total Dissipation at 25°C . ... ... .ol 250 mwW

Derate Linearly From 256°C* . .. 33mw/C
Storage Temperature” . . . . . . —55:0 to +150:C
° 6000 Volt Isolation Voltage Operating Temperature .., ... -55"C to +100°C

Lead Soldering Time at 260°C . ... ...................... 10 sec
e Very High Current Transfer Ratio

(500% Min.) Electrical Characteristics (Tamb = 25°C)
¢ High lsolation Resistance (1011 o Enprameter Min  Typ  Max  Unit Condition
H Forward Voltage* . . . . 126 15 \ lg =50 mA
Typlcal) Reverse Current®. . . . . 001 100 wA VFR =30V
H H Capacitance . . . ... .. 100 pF VR =0
e Low Coupling Capacitance v R
e Standard Plastic Dip Package Hee oo 13K hEPIAN
K 30 Vi = 1004A
® Underwriters Lab Approval #E52744 S
50 Vo ic = 100uA
s =
DESCRIPTION 8 v oiE 2 Sooua
If =0
f L 5 V. lg = 100uA
The 4N32 and 4N33 are c.>pt|cally c.oupled 100100 oA e b
isolators employing a gallium arsenide IF=0
. N ™ Coupled Characteristics
infrared emitter and a silicon photo Current Transfer Ratio® . . 500 % g = 10mA
H itehi Veg =10V
darlington sensor. Switching can be Veeisan «rerenn 0wV s 2ma
. . s . ez2m
accomplISh.ed wI"ule mamtammg_ a hlgh Isolation Resistance” . . . . 1o ohm \7|0 =500V
degree of isolation between driving and Isolation Capacitance . .. 15 of
. | Turn-on Time ........ 5 Ms  Vec =10V
load circuits. They can be used to replace . 5 Ic = 50 mA
. -off Time ........ 10 IF = A
reed and mercury relays with advantages Turn-off Time A
of long life, high speed switching and R e 2500 v e Widtn = 8ms
.. . P AN33™ ... 6000 V  Peak, 60 Hz
elimination of magnetic fields. & AN33 S0 e

*Indicates JEDEC Registered Data
Specifications subject to change without notice.
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SIEMENS

4N35, 4N36, 4N37

PHOTOTRANSISTOR
OPTO-ISOLATOR

Package Dimensions in Inches (mm)

30
b

o
mooe  [1]
CATHOOE 32
i
EMITTER E
CallEon

B

LI T =T

FEATURES

e 6000 Volt Isolation Voltage

High Current-Transfer-Ratio (100% Min)
Industry Standard Dual-In-Line

e 0.5 pF Coupling Capacitance

o Underwriters Lab Approval #E52744

DESCRIPTION

4N35, 4N36, 4N37 are optically coupled
pairs employing a Gallium Arsenide infrared
LED and a silicon NPN phototransistor.
Signal information, including a DC level,
can be transmitted by the device while
maintaining a high degree of electrical
isolation between input and output. The
4N35, 4N36, 4N37 can be used to replace
relays and transformers in many digital
interface applications, as well as analog
applications such as CRT modulation.

Maximum Ratings:

Gallium Arsenide LED
Power Dissipation @ 25°C
Derate Linearly from 25°C .
Continuous Forward Current .
Peak Inverse Voltage

Detector (Silicon Phototransistor)
Power Dissipation @ 25°C ..
Derate Linearly from 26°C . .
Collector-Emitter Breakdown Voltage (BVcgq) -
Emitter-Collector Breakdown Voltage (BVEGo) -
Collector-Base Breakdown Voltage (BVcgo)

Package
Storage Temperature* . ...
Operating Temperature* . .
Lead Soldering Time @ 260°C*
Relative Humidity @ 85°C*

Electrical Characteristics (at 25°C Ambient)

Test
Parameter Min Typ Max Unit Condition
Gallium Arsenide LED
Forward Voltage* ... 1.3 1.5 \ lg =10 mA
0.9 1.7 \2 I =10mA
Ta =—55°C
0.7 1.4 \Z I =10mA
Ta =100°C
Reverse Current* . ... A 10 KA VR =60V
Capacitance ........ 100 pF Vg =0f=1MHz
Phototransistor Detector
HEg o 100 150 Vce =50V
Ic =100 uA
T T 30 v Ic=1mA
BVceo* 7 \ lg =100 pA
Iceo (dark) 5 50 nA Vce =10V, [g=0
Icgo (dark)* . 500 WA Vce =30V, g=0
Ta =100°C
BVepo* .. 70 v Ic =100 pA
Collector-Em
Capacitance ........ 2 pF Ve =0
Coupled Characteristics
DC Current Transfer
Ratio* ............ 100 % Ig = 10mA
Ta =25°C
Vce =10V
DC Current Transfer
Ratio* ............ 40 % Ir = 10mA
Vee =10V
Ta = 55° to 100°C
Capacitance, Input
to Output* . ...... 25 pF f=1.0MHz
Resistance, |nput
to Output* ....... 10" Q Vio =500 V
Ton, Toft™ o ovvnnn 10 us Ilc=2mA
Rg = 1009
Vec =10V
Collector-Emitter Saturation
Voltage VCE (sat)* 0.3 Vv Ig =10 mA
lc =085 mA
Input to Output Isolation
Current (Pulse Width =
8m. sec)* . ... .. e
100 A Vio =2500 VRMS
100 HA Vio = 1760 VRMS
“ 100 HA Vio = 1050 VRMS
Isolation Voltage . ... 7500 vDC

*Indicates JEDEC Registered Data
Specifications subject to change without notice,
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SIEMENS

6N138
6N139

LOW INPUT CURRENT, HIGH GAIN
OPTOISOLATORS
Advance Data Sheet

FEATURES
* 6000 Volt Isolation Voltage
e High Current Transfer Ratio 800%

¢ Low Input Current Requirement -
0.5mA

e TTL Compatible Output - 0.1V Vo,

¢ High Common Mode Rejection -
500Viusec.

* High Output Current - 60mA
e DC to 1 Megabit / Sec. Operation

¢ Adjustable Bandwidth - Access to
Base

¢ Standard Molded Dip Plastic Package
e UL Approval # E52744

DESCRIPTION

High common mode transient immunity and
very high current transfer ratio together with
6000 volts DC insulation are achieved by
coupling an LED with an integrated high gain
photon detector in an 8 pin dual inline
package. Separate pins for the photodiode
and output stage enable TTL compatible
saturation voltages with high speed operation.
Photo Darlington operation is achieved by ty-
ing the Vcc and Vo terminals together. Access
1o the base terminal allows adjustment to the
gain bandwidth.

The 6N138 is ideal for TTL applications since
the 300% minimum current transfer ratio with
an LED current of 1.6mA enables operation
with 1 unit load in and 1 unit load out with a
2.2K Q pull-up resistor.

The 6N139 is best suited for low power logic
applications involving CMOS and low power
TTL. A400% current transfer ratio with only
0.5mA of LED current is guaranteed from 0°C
to 70°C.

Package Dimensions in Inches (mm)

380 PIN NO. FUNCTION
(9 65)
k) 8] ; QﬁODE
MA@ M

¥ o ol 3 CATHODE

210 ° ;, 4 NC

{6.10)

50 g o s oW

260 o 3 > VO

L S B

w & & L G 8 Voo

280
oy s\ ]
53 L2
(132)
33 052-.\
TvP

030
Tk S

( 406) Tvp (309)
012

300
(7 62)
P

APPLICATIONS

e Logic ground isolation - TTL/TTL,
TTL/ICMOS, CMOS/CMOS, CMOS/TTL

e EIA RS 232C Line Receiver

e Low Input Current Line Receiver - Long
Lines, Party Lines

¢ Telephone Ring Detector

e 117 VAC Line Voltage Status Indica-
tion—Low Input Power Dissipation

* Low Power Systems - Ground Isolation

Maximum Ratings

Maximum Temperatures

Storage Temperatures —55°to +125°C
Operating Temperatures 0°Cto +70°C
Lead Temperature (soldering, 10 sec.) 260°C

Average Input Current (/g) 20mA

Peak Input Current (/g)
(50% Duty Cycle — 1ms pulse width) 40mA

Reverse Input Voltage (Vg) 5v

Input Power Dissipation 35mw

(Derate linearly above 50% in free air temperature at

0.7mW/°C)

Output Current — /,, (Pin 6) 60mA

(Derate linearly above 25°C in free air temperature at

0.7mA/°C)

Emitter-Base Reverse Voltage (Pin 5-7) 0.5V

Supply and Outage Voltage — V¢ (Pin 8-5), V,, (Pin 6-5)
6N138 —-05t0 7V
6N139 -0.51t0 18V

Output Power Dissipation 100mwW

(Derate Linearly Above 25°C in Free Air Temperature at 2.0mW/°C)

Caution:

Due to the small geometries of this device it should be handled with
Electrostatic Discharge (ESD) precautions. Proper grounding would
further prevent damage and/or degradation which may be induced
by ESD.

Specifications are subject to change without notice.
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Electro-Optical Characteristics (Ta = 0°C to 70°C, Unless Otherwise Specified)

Parameter Device | Min | Typ (Max| Units Test Conditions Note
Current Transfer Ratio 6N139 | 400 | 800 % Ig=0.5mA, V,=0.4V, Voc = 4.5V 56
(CTR) 500 | 900 [ =1.6mA, V,=0.4V, Voc=4.5V

6N138 | 300 | 600 % Ig=16mA, V,=0.4V, Voc=4.5V
Logic Low 6N139 0.1 0.4 % lg=1.6mA, [,=6.4mA, Voc = 4.5V 6
Output Voltage (VOL) 6N139 0.1 0.4 Ig=5mA, I, =15mA, Voc =4.5V

6N139 0.2 0.4 g =12mA, |, =24mA, Voo = 4.5V

6N138 0.1 0.4 \% Ig=1.6mA, |,=4.8mA, Voc =4.5V 6
Logic High 6N139 0.05 | 100 MA Ig=0mA, Vo= Voo =18V 6
Output Current (Iop) 6N138 01 | 250 | pA lg=0mA, Vo= Vec=7V
Logic Low Supply 02 | mA Ig=1.6mA, V,=OPEN, Ve =5v 6
Current (ICCL)
Logic High Supply 0 [ mA Ig=0mA, V,=OPEN, Ve = 5v 6
Current (ICCH)
Input Forward Voltage (VF) 1.4 1.7 v Ig=16mA, Ty=25°C
Input Reverse Breakdown 5 v Jo = 10UA, Ta = 25°C
Voltage (BVR) R A
Temperature Coefficient of
Forward Voltage -1.8 mv/°c | lg=16mA
Input Capacitance (Cyy) 60 pF f=1MH,, V=0
Input-Output Insulation 1.0 uA 45% Relative Humidity, 7o =25°C
Leakage Current ('m) t=5, V,, = 3000VDC 7
Ziqesi)stance Input-Output) 1012 Q V,o = 500Vpg 7

1-0,

Capacitance (Input-Output) 06 pF f=1MH, 7
(&P

Switching Specifications (TA =25°C)

Parameter Device | Min | Typ | Max | Units Test Conditions Note
Propagation 6N139 — 5 25 us le=0.5mA, R =4.7kQ 6,8
Delay Time 0.2 1 le=12mA, R =270Q
To Logic Low 6N138 1 10 le=1.6mA, R =2.2kQ
at Output tPHL Hs F L
Propagation 6N139 5 60 Ig=0.5mA, R =4.7kQ
Delay Time 1 7 us Ip=12mA, R =270mAQ 6,8
To Logic High
at Output tPLH 6N138 4 35 us g =1.6mA, R =2.2kQ
Common Mode Transient
Immunity at Logic Ir=0mA, R = 2.2kQ 9,10
High Level (CMy) Output 500 Vius Roc = 0,/Vem/ =10V,

Common Mode Transient
Immunity at Logic le=16mA, R = 2.2kQ 9,10
Low Level (CM,) Output - 500 vius Roc=0.Vom/ =10V,

Notes

Derate linearly above 50°C free-air temperature at a rate of 0.4mA/°C.

Derate linearly above 50°C free-air temperature at a rate of 0.7mW/°C.

Derate linearly above 25°C free-air temperature at a rate of 0.7mA/°C.

Derate linearly above 25°C free-air temperature at a rate of 2,.0mwW/°C.

DC current transfer ratio is defined as the ratio of output collector current, /, to the forward LED input current, /gtimes 100%
Pin 7 open.

Device considered a two-terminal device: pins 1,2,3 and 4 shorted together and pins 5,6,7, and 8 shorted together.

Use of a resistor between pin 5 and 7 will decrease gain and delay time.

©® N OO s w N

9. Common mode transient immunity in logic high level is the maximum tolerable (positive) d/Vcm/dt on the leading edge of the com-
mon mode pulse, Vr, to assure that the output will remain in a logic high state (i.e. V, > 2.0V) common mode transient immunity in
logic low level is the maximum tolerable (negative) dVcm/dt on the trailing edge of the common mode pulse signal, Vem, to assure that
the output will remain in a logic low state (i.e. Vp < 0.8V).
10. In applications where dv/dt may exceed 50,000v/us (such as state discharge) a series resistor, R should be included to protect /.
from destructively high surge currents. The recommended value us Agc = IV kQ.
0.15 /¢ (mA)
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SIEMENS

CNY 17 SERIES

SINGLE CHANNEL

PHOTOTRANSISTOR OPTO-ISOLATOR

FEATURES
® 4400 Volt Breakdown Voltage
® High Current Transfer Ratio, 4 Groups
CNY 17-1, 40 to 80%
CNY 17-2, 63 to 125%
CNY 17-3, 100 to 200%
CNY 17-4, 160 to 320%
® | ong Term Stability
® Industry Standard Dual-in-Line
® Underwriters Lab Approval #E52744
e VDE Approval #0883

DESCRIPTION

The CNY 17 is an optically coupled pair
employing a gallium arsenide infrared LED
and a silicon NPN phototransistor. Signal
information, including a DC level, can be
transmitted by the device while maintaining
a high degree of electrical isolation between
input and output. The CNY 17 can be used
to replace relays and transformers in many
digital interface applications, as well as
analog applications such as CRT modula-
tion.

Package Dimensions in Inches (mm)

it e . - 0
4
3
- ammt
§ Twas
Bus-ne o e /
s
-] e —¥ . : |
Frame e "t
B CE Zgﬁ :3: AW K(2)
6 [ 0
st = Femge 1. Anode
2. Cathode
3. Not Connected
o 4. Emitter
EI eI T 5. Collector
3 6. Base
A K
Maximum Ratings
Emitter (GaAs infrared emitting diode)
Reverse voltage Vi 6 \
Forward current Ie 60 mA
Surge current (t < 10 us) Irs 1.5 A
Power dissipation Prot 100 mw
Detector (Si phototransistor)
Collector-emitter reverse voltage Veeo 70 v
Emitter-base reverse voltage Veso 7 )
Collector current Ic 50 mA
Collector current (t<1ms) Iesm 100 mA
Power dissipation Prot 150 mW
Coupler
Storage temperature Tstor ~40 to +150 °c
Operating temperature Tamb -40 to +100 c
Junction temperature T 100 c
Soldering temperature in a 2 mm distance
from the case bottom ({ < 3's) T, 260 c
Isolation voltage Vi 4400 v
(between emitter and detector referred to
standard climate 23/50 DIN 50014;
leakage path, DIN 57883, 6.80 8.2 MIN. mm
air path, VDE 0883, 6.80 7.6 MIN. mm

Tracking resistance: Group Il (KC 2 600 in accordance with VDE 110 § 6, table 3 and

DIN 53 480/VDE 0330, part 1.
Isolation voltage @ Vi, = 500 V

Characteristics (T, = 25°C)

Emitter (GaAs infrared emitting diode)
Forward voltage (/r = 60 mA)

Breakdown voltage (/g = 100 uA)

Reverse current (Vg = 3 V)

Capacitance (Vg = OV, f = 1 MHz)
Thermal Resistance

Detector (Si phototransistor)
Capacitance (Vce = OV, f = 1MHz)

Thermal Resistance

Coupler

Collector-emitter saturation voltage
(/e =10 mA; Ic = 2.5 mA)

Coupling capacitance

The couplers are grouped in accordance with their current ratio ;‘: at Ig = 10 mA and
¥

Ri, 10" 2
Ve 1.26(<1.65) |V
Ve 30 (>6) v
Iy 0.01 (< 10) LA
Co 40 pF
Rtndamp | 760 Kiw
Cce 6.8 pF
Ccs 8.5 pF
Cep 1 pF
Rthdamb 500 Kw
Veesar | 25 (< .4) v
Cx .30 pF

Vce = 5V and marked by Roman numerals.

Specifications subject to change.

Group CNY 17-1 CNY 17-2 CNY 17-3 CNY 17-4

;f; 4010 80 63 10125 10010200 | 160t0320 (%
Collector-emitter

leakage current

(Vee =10V) Iceo | 2 (< 50) 2(<50) 5 (<100) 5 (£100) nA
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Linear operation (without saturation)
I R=T5Q
_ Ve =5V
I~
L1Q
- I, =10 mA
Load resistance Re 7% Q \; = 5 I\T;
Delay time tg 3,0 (£5,6) us B P
Tomp =25C
Rise time t, 2,0 (£4,0) us
Storage time t, 2,3(<41) us
Fall time t 2,0 (£35) Hs
Cut-off frequency fy 250 kHz
Switching operation (with saturation)
+5V
TTL level observed 27k
I ke Ve=sv but no TTL switching times '
o
C'gz or 2TTL inputs m
with pull-up resistor
o——3— L & of27kS
Group 1 2and 3 4
I-=20 mA Ir=10 mA I:=5mA
Delay time ty 3,0 (£5,5) 4,2 (£8,0) 6,0 (£10,5) | ps
Rise time t, 2,0 (£4,0) 3,0 (£6,0) 4,6 (£8,0) us
Storage time t 18 (£34) 23 (£39) 25 (<43) us
Fall time t 11 (£20) 14 (£24) 15 (£26) us
VeE sat 0,25 (£0,4) v
Minimum current Current transfer .
transfer ratio as a function ratio as a function Current transfer ratio as a
of diode current of diode current function of diode current
( Tumo =25 °C, Vee =5V) (Tums = =25 °C, Voe =5 V) (Tamp =0°C: Vee =5V)
% %=/(I;) q,!r‘:=f(1;) % %:/(m
300 T _;Q 108 I 108
L. f T
T min 5 ‘F 5
) 7
* | Lt L
200 2 2
| PgRiliiEs e
10 A A 2 0 4 ;/
M iy // 1
100 3 5 / paly’ F A 5 // i
V/ K /'/ ) Y D
2 2 { 2 vy
" A 9 U V v
o 11 / /1
0 H 10! 10! /
1071 100 101 102 mA 072 5 1002 5 10 2mA 072 5 W2 5 0 2mA
—1, — —lf
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Current transfer
ratio as a function
of diode current
(Tams = =25 °C, Vee=5V)

Current transfer ratio as a

function of diode current
(Tams =50°C; Vee =5V)

Current transfer
ratio as a function
of diode current

(T =75 °C; Vee=5V)

% f=1(0 w =1t w =1z
0 108 108
Ic Ic Lk -
Tr 5 T T
]F 5 Ig 5 { 5
[ 4 4
H - A 2 . 2 » 3
o .*/‘ 1 //
/ AT 2 11l 2 /] b
102 102 102 2
7
2 b= y 1 7 i
- V.
5 Y 1A 5 5 V. P A
/ .4y »’ﬁ/
NP NS AL/
/ / )i 7/ I %4 / )
o' d Il 10 o' VabAv.
0'2 5 1092 5 10 2mA 102 5 10°2 5 0 2mA 0'2 5 W 2 5 100 2mA
—f —f ——If
Current‘ transfer ratio as Transistor characteristics Output characteristics
a function of temperature (Gurren i 2550 (Te=25C)
(I:=10mA, Ve =5V) Ie<f(vee) Te=f(Vee)
w =11 mA mA
Ic 103 30 30
Lo 11
Ic Ir=14mA
T 5 I i
Ig=40 pA ;
" REREns L p e 12mA
=
2 1 T 20 = ii]—[ 20 - e
AiEN 3 | Ig= 30pA 1 Tg=10mA
2
2 - 1
1 [ ] L= 8mAd
] I~ 0pA I
— LB
5 = " ol o= 6mA
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Saturation voltage as a
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SIEMENS

CNY 18 SERIES

SINGLE CHANNEL
PHOTOTRANSISTOR OPTO-ISOLATOR

FEATURES

e TO-72 Metal Case Package
e Current Transfer Ratio, 4 Groups
CNY 18-2, 16 to 32%
CNY 18-3, 25 to 50%
CNY 18-4, 40 to 80%
CNY 18-5, 63 to 125%

DESCRIPTION

The optically coupled isolator CNY 18 uses
as emitter a GaAs infrared emitting diode
which is optically coupled with a silicon
planar phototransistor acting as detector.
The component is incorporated in an

18 A DIN 41876 (TO-72) case. The col-
lector of the phototransistor is electrically
connected to the metal case.

The coupling device is suitable for signal
transmission between two electrically sep-
arated circuits. The potential difference
between the circuits to be coupled is not
allowed to exceed the maximum permis-
sible insulating voltage.

Package Dimensions in Inches (mm)

018 £ K
@ (045
i 217 .21
(5,5)(5,35)
. EVA
O [at
571 .492 0.2 193 .
(14,8/(12,8) (6,2)(4.9) (7",5‘4? -

Frame
C connected to case

Maximum Ratings
Emitter (GaAs infrared emitting diode)

Reverse voltage Ve 3 v
Forward current Ie 60 mA
Surge current (ts10 us) irs 15 A
Power dissipation Prot 100 mwW
Detector (Si phototransistor)

Collector-emitter reverse voltage Vceo 32 \"
Collector current Ic \ 100 ’ mA
Power dissipation Prot 1650 mwW
Coupler

Storage temperature Tstor -55t0 +125 °C
Operating temperature Tamb -55to +100 °C

g p ina 2 mm di from
the case bottom (ts3s)
isolation voltage
{between emitter and detector referred to

standard climate 23/60 DIN 560014; Vis 500 \"

leakage path 0.35 mm min;

air path 0.35 mm min)

Tracking resistance: Group Hll (KC 2 600) in accordance with VDE 110 § 6, table 3 and
DIN 53 480/ VDE 0330, part 1.

DIN standard specification and/or VDE i ions under
isola ion voltage: VDE decision 69 or VDE 010 and 0160 applies.

Characteristics (T,my, = 25°C)

T 230 °C

as to the nominal

Emitter(GaAsinfrared ing diode)
Forward voltage (/r = 60 mA) Vi 1.25 (s1.7) v
Breakdown voltage (Ig = 100 pA) Var 30(24) v
Reverse current (Vg = 3V) Ip 0.01(510) pA
Capacitance (Vg = OV; f = 1 MHz) Co 50 pF
Detector (Si phototransistor)

nA

Collector-emitter leakage current (Vce = 10 V) Iceo 2(5100)
Collector-emitter capacitance

(Vee = OV F = 1MHz) Cet 10 oF
Coupler
Collector-emitter saturation voltage | '
(I = 10 mA; Ic = 1mA) Vogsat | 0.1(50.2) v
Coupling capacitances (f = 1 MHz)
Intrared emitting diode Phototransistor
Anode-cathode =P Emitter-collector. Ck| 14 | pF
short-circuited short-circuited
Anode-cathode =P Collector Ck| 11 | pF
short-circuited (emitter conn. to frame)
Anode-cathode P Emitter Ck| 01| pF
short-circuited (collector conn. to frame)
The plers are grouped in d with their current ratio /c_at I = 10 mA and
Vee=5V. Ir

Group CNY 18-2 CNY 183 CNY 184 | CNY 185

%— 16 to 32 25 to 50 40 to 80 63 to 125(%

&

Specifications are subject to change without notice.
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k RT5Q

—X CEN
471Q
L— o
Ig=10 mA
Vee=5V
Tamp=25°C
Switching Times
Load Resistance (R) ........... ..o s 7% Q
Delay Time (tg) .. oottt 3.2(<4.6) pus
Rise TimMe (t) .. ..o e 2(=<3)us
Storage Time (tg) . . .. 3.0(=<4.0)pus
Fall Time (t) ....... 25(=<3.3)ps
Cut Off Frequency (fg) .................................................... 250 kHz
Forward voltage /r = f (V;) Forward voltage V—:’i = (Tamp)
mA
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SIEMENS IL-1B SINGLE CHANNEL
ILD-1 DUAL CHANNEL
ILQ-1 QUAD CHANNEL

PHOTOTRANSISTOR
OPTO-ISOLATOR

Package Dimensions in Inches (mm)

2 IL-1B

FEATURES

® 7400 Series T2L Compatible
6000 Volt Isolation Voltage

0.5 pF Coupling Capacitance ! 3 0

Industry Standard Dual-In-Line Package Low o ot
Single Channel, Dual, and Quad o2 | ‘
Configurations

® Underwriters Lab Approval #E52744

DESCRIPTION Lot
IL-1B is an optically coupled pair em- L}

ploying a Gallium Arsenide infrared LED a0

and a silicon NPN phototransistor. Signal M FEEE A .
information, including a DC level, can be ° o
transmitted by the device while maintain- o5
ing a high degree of electrical isolation O QU I EE .

between input and output. The IL-1B
is especially designed for driving medium-
speed logic, where it may be used to
eliminate troublesome ground loop and
noise problems. It can also be used to
replace relays and transformers in many
digital interface applications, as well as
analog applications such as CRT modula-
tion. The ILD-1 offers two isolated
channels in a single DIP package while
the ILQ-1 provides four isolated channels
per package.

Specifications subject to change without notice.
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MAXIMUM RATINGS

Gallium Arsenide LED (each channel)
Power Dissipation @ 25°C

IL-TB L 200 mW

I DT L e e e 150 mW

LT o 150 mW
Derate Linearly from 25°C

R - 2.6 mW/°C

0 1.33 mW/°C

o 1.33 mW/°C
Continuous Forward Cuirent

R - 100 mA

0 100 mA

TLQT o o e 100 mA

Detector Silicon Phototransistor (each channel)
Power Dissipation @ 25°C

L 200 mwW

ILD-T e e e e e 150 mW

TLOT e e e 150 mW
Derate Linearly from 25°C

- TB 2.6 mW/°C

DT e 2.0 mW/°C

0 2.0 mW/°C
Collector-Emitter Breakdown Voltage. . . . ... ..ottt ittt et e 30V
Emitter-Collector Breakdown Voltage. . . . . ... ..ottt ittt ittt et e e i 7V
Collector-Base Breakdown Voltage (IL-1) . . . . .. ..ot e e 70V

Package

Total Package Dissipation at 25°C Ambient (LED Plus Detector)

L 250 mW

1 400 mW

LT e e e 500 mW
Derate Linearly from 25°C

| 3.3mw/°C

L o PP 5.33 mW/°C

TLO T 6.67 mW/°C
Storage TemMPErature . . . . . . v vttt e e et e e e e e e e e e -55°C to +150°C
Operating TEMPErature. . . . .o oo e e e e e e e e e e e e e e e e e -55°C to +100°C
Lead Soldering Time @ 260°C . . . . . . o ottt e et e e e e 10 sec
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ELECTRICAL CHARACTERISTICS PER CHANNEL (at 25°C Ambient)

Parameter Min Typ Max Units Test Conditions
Gallium Arsenide LED
Forward Voltage 1.3 1.5 \% Ig =60 mA
Reverse Current 0.1 10 MA Vg =3.0V
Capacitance 100 pF Vg =0
Phototransistor Detector
BVeco 7 10 \Y g = 100 uA
BVceo 30 50 v lc =1mA
Iceo 5.0 50 nA  Vee =10V, 1 =0
Collector-Emitter Capacitance 2.0 pF Vee =0
Coupled Characteristics
DC Current Transfer Ratio 20 35 % le =10mA, Ve =10V
VsaT 0.25 0.5 \ lc = 1.6 mA, Ig =16 mA
Capacitance, Input to Output 0.5 pF
Breakdown Voltage 6000 7500 VDC t = 1sec.
Resistance, Input to Output 100 GQ
Switching Times
ton 25 Ms Rg = 100Q , Vg = 10V
torFF 25 us Ic = 2mA
TYPICAL OPTOELECTRONIC CHARACTERISTIC
CURVES FOR EACH CHANNEL
FIGURE 1. RELATIVE FIGURE 2. DARK
OUTPUT V8 CURRENT V§ FIGURE 3. TRANSFER
TEMPERATURE TEMPERATURE CHARACTERISTICS
12 _ 106 7w
Y b ) /
E 08 7 | 108 /
/ g V i
2 o8 £ 10® - 5 /|
4 ] 10 pt—pfe
2 8 g0 &
5 o £ % 3 /
g ES g g
0 10712 ]
=60 -26 0 26 680 78 100 =60 =26 0 26 60 75 100 aQ 10 20 30 40 60 60
CASE TEMPERATURE CASE TEMPERATURE ("C) LED INPUT CURRENT (mA)
FIGURE 4. DETECTOR FIGURE 6. SWITCHING
OUTPUT TIME VS COLLECTOR
CHARACTERISTICS CURRENT
10 T 16
g Lhile 14 b V:\E=1LV
L8 1 3
! Ig = 18 mA § 2
E N m—" " Ry - 1KQ
H [ g
s . Ig = 10mA ] 8
g | g °
g 2 Ui ; MY R = 1000
= 2
g, L
0 6§ 10 15 2 25 30 0 6 12

COLLECTOR VOLTAGE - Vg (V)

0 2 4 8 10

COLLECTOR CURRENT - I (mA)
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PIN CONFIGURATIONS

IL-1B
(TOP VIEW)
PIN NO. FUNCTION
1 6 1 ANODE
2 CATHODE
3 NC
2 5
< 4 EMITTER
5 COLLECTOR
3 4 6 BASE
LED CHIP ON PIN 2
PT CHIP ON PIN 5
ILD-1

(TOP VIEW)

PIN NO. FUNCTION

8
Q ANODE
) , CATHODE
CATHODE
3 K:G
a 5

ANODE
EMITTER
LED CHIPS ON PINS 2 AND 3
PT CHIPS ON PINS 6 AND 7

COLLECTOR
COLLECTOR
EMITTER

O~ D WA =

ILQ-1

WO NGO D WN =

ANODE
ANODE
CATHODE

12 EMITTER

13 EMITTER

14 COLLECTOR

(TOP VIEW)
CATHODE
7 10
Q 15 COLLECTOR
16 EMITTER
8 9

1
g 2 16 PIN NO.  FUNCTION
ANODE
2 18 CATHODE
CATHODE
4 13
ANODE
5 12 EMITTER
N 10 COLLECTOR
11 COLLECTOR
[ 1
LED CHIPS ON PINS 2, 3, 6, 7
PT CHIPS ON PINS 10, 11, 14, 156
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SIEMENS

ILD-2 DUAL CHANNEL
ILQ-2 QUAD CHANNEL

PHOTOTRANSISTOR
OPTO-ISOLATOR

FEATURES

* 100% Minimum Current Transfer Ratio

e 7400 Series TzL Compatible

* 7500 Volt Isolation Voltage

e 0.5 pF Coupling Capacitance

¢ Industry Standard Dual In-Line Package

¢ Single Channel, Dual, and Quad
Configurations

¢ Underwriters Lab Approval #E52744

DESCRIPTION

ILD2/ILQ2 are optically coupled pairs
employing Gallium Arsenide infrared LEDs
and silicon NPN phototransistors. Signal
information, including a DC level, can be
transmitted by the device while maintaining a
high degree of electrical isolation

between input and output. The ILD2/ILQ2
are especially designed for driving medium-
speed logic, where they may be used to
eliminate troublesome ground loop and
noise problems. They can also be used to
replace relays and transformers in many
digital interface applications such as CRT
modulation. The ILD-2 offers two isolated
channels in a single DIP package while the
ILQ-2 provides for isolated channels per
package.

Package Dimensions in Inches (mm)
ILD-2

(rop view)

i ) IR,
N Avoo
o
2| ? CATHODE
pou
=K
. \

emTTeR
COLLECTOR

LED CHIPS ON PINS 2 AND 3

FT CHIPS ON PINS 8 AND 7

COLLECTOR
EmTTER

TYP (3051
012

) iLQ-2 (ropview
58 | R
sy "
@3 ?e 2 camooe
800 2| 'S 3 CATHODE
HE o
P
jalalolaloNalnlo] Tt 8 e
° ¥ N 7 Carwooe
. e
240 5 awmen
1610) R " w Lecr
16 601 " COLLECTOR
260 N b e
. B e
e
I
5

CoLLECTOR
EMITTER

TOUOOEEE -

040
LED CHIPS ON PINS 2, 3.6,

11021 s 0w o 1. 18
nen
050 130
R
@y 130

13301
381
150

T geg

839 (122
330 uz?r_"

5 300
,‘ Lgnjy i 008 (7 62
(5081 1203 vp

020 « 305 0°

012 15°

Maximum Ratings

Gallium Arsenide LED (each channel)
Power Dissipation @ 25°C

ILD-2 . i . . 150 mwW

ILQ-2 . 150 mW
Derate Linearly from 25°C

LD-2 . . . 1.33 mw/°C

1LQ-2 . 1.33 mW/°C
Continuous Forward Current

ILD-2 100 mA

ILQ-2 100 mA

Detector Silicon Phototransistor (each channel)

Power dissipation @ 25°C

ILD-2 150 mW

ILQ-2. .. 150 mW
Derate Linearly from 25°C

ILD-2 2.0 mw/°C

ILQ-2 2.0 mW/°C
Collector-Emitter Breakdon Voltage . . 30V
Emitter-Collector Breakdown Voltage 1A%
Collector-Base Breakdown Voltage (IL-1) . 70V

Specifications are subject to change without notice.
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RELATIVE OUTPUT CURRENT

Maximum Ratings
(Continued From the Previous Page)

Package
Total Package Dissipation at 25°C Ambient (LED Plus Detector)
ILD-2 400mw
ILQ-2 500mwW
Derate Linearly from 25°C
ILD-2 533 mw/°C
ILQ-2 667 mW/°C
Storage Temperature ~55°C to +150°C
Operating Temperature -55°C to +100°C
Lead Soldering Time @ 260°C 10 sec

ELECTRICAL CHARACTERISTICS PER CHANNEL (at 25°C Ambient)

Parameter Min Typ Max Units Test Conditions
Gallium Arsenide LED
Forward Voltage 13 15 \ Ig = 60 mA
Reverse Current 01 10 RA Vg =30V
Capacitance 100 pF Vg =0
Phototransistor Detector
BVEco 7 10 v lc = 100 uA
BVceo 30 50 v IC = 1mA
I cEo 50 50 nA Vee=10V.Ig =0
Collector-Emitter Capacitance 20 pF Veg =
Coupled Characteristics
DC Current Transfer Ratio 100 % lg = 10mA Vgg =10V
Vgat 025 05 v I =16mA. If = 16 MA
Capacitance, Input to Output 05 pF
Breakdown Voltage 7500 vDC t=1sec
Resistance. Input to Output 100 GQ

Switching Times

te

Mg Re=10082 Ve = 10V
t

Mg lc=2mA

[SEN)
S

TYPICAL OPTOELECTRONIC CHARACTERISTIC
CURVES FOR EACH CHANNEL

FIGURE 1. RELATIVE FIGURE 2. DARK
OUTPUT VS CURRENT Vs FIGURE 3. TRANSFER
TEMPERATURE TEMPERATURE CHARACTERISTICS
1.2 - 105 E 30
10— — 2 100 % 2 //
Q. &
o8 o s T/
8 -8
3 10 f »é 15
06 z 109 A g
V E 3 10
S 40-10 © /
M
o < 1M g s
=] -
0 10-12 8
50 -25 0 25 50 75 100 50 -25 0 25 50 75 100 0 10 20 30 40 50 60
CASE TEMPERATURE CASE TEMPERATURE (°C) LED INPUT CURRENT (mA)
FIGURE 4. DETECTOR FIGURE 5. SWITCHING
OUTPUT TIME VS COLLECTOR
CHARACTERISTICS CURRENT
3 ° IF =20 mA ® T
5 . ! | . :: ’— Veg = 10V
! Ig =15 mA 3
N 1 g o0 N R = 1KQ
< F
s Ig=10mA o 8 T
3 4 RN
e eoms
g 2 5 H ¢ Ry = 1002
o 2
: l
S o
0 5 10 15 20 25 30 o 2 4 6 8 10 12
COLLECTOR VOLTAGE — V¢ (V) COLLECTOR CURRENT — I (mA)
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SIEMENS

IL-5

PHOTOTRANSISTOR
OPTO-ISOLATOR

Package Dimensions in Inches (mm)

340
©68)

(914) PIN NO.
360 1 ANODE
N CATHODE
F ] ca
EMITTER

COLLECTOR
BASE

XL ENXINY

FEATURES

® 6000 Volt Isolation Voltage

® 70% Typical Transfer Ratio

® Industry Standard Dual-In-Line
® 0.5 pF Coupling Capacitance

® Underwriters Lab Approval #E52744

DESCRIPTION

IL-5 is an optically coupled pair
employing a Gallium Arsenide infrared
LED and a silicon NPN phototransistor.
Signal information, inlcuding a DC
level, can be transmitted by the device
while maintaining a high degree of
electrical isolation between input and
output. The IL-5 can be used to
replace relays and transformers in many
digital interface applications, as well as
analog applications such as CRT
modulation.

Maximum Ratings

Gallium Arsenide LED o
Power Dissipation@25C . ... ...
Derate Linearly from 25°C. . .
Continuous Forward Current .
Peak Inverse Voltage . . . .. ... ..............

Detector (Silicon Phototransistor)
Power Dissipation @ 26°C . . . .............
Derate Linearly From 25°C . .. .......... 2.6 mW/°C
Collector-Emitter Breakdown Voltage (BVCEO). . . . . .
Emitter-Collector Breakdown Voltage (BVgco)- - -
Collector-Base Breakdown Voltage (BVcgo). -« . . . . .

Package
Total Package Dissipation at 26°C Ambient
(LEDPlus Detector). . . . .. ............... 250 mwW
Derate Linearly From 25°C . . e 3.3mwrc

Storage Temperature . . . . . . . -551t0 +150°C
Operating Temperature. . . . . ~55 to +100°C
Lead Soldering Time @260°C. . . .. ........... 10 sec

Electrical Characteristics (at 25°C Ambient)

Test
Parameter Min Typ Max Unit Condition
Gallium Arsenide LED
Forward Voltage . . . . 1.3 15 V Ig=60mA
Reverse Current . . . . A 10 wA VR=30V
Capacitance . . ... .. 100 pF VR=0
Phototransistor Detector
HEE: c v eeeeeens 450 Vce=56.0V
Ic =100 uA
BVCEO -+« v v e 30 50 V o lc=1mA
BVECO  ««« v v - - 7 10 V. 1g =100 A
lceol(dark) . ...... 5 50 nA Vcg=10V
Ig=0
Collector-Emitter
Capacitance - e 2 pF Vce=0
Coupled Characteristics
DC Current Transfer 50 70 % Ig=10mA,
Vcg=10V
Collector-Emitter Saturation
Voltage VCE(sat) 35 05 V. le=16mA
lc = 1.6 mA
Capacitance, Input
to Output . . ..... 5 pF
Breakdown Voltage . . . 7500 vDC
Resistance, Input
to Output . . ... .. 100 G
Output Rise and Fall
Times. .. ... ... 28 Hs  1,=2mA, Rg = 100Q
Ve = 10V

Specifications subject to change without notice.
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TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES

RELATIVE QOUTPUT CURRENT

DETECTOR OUTPUT CURRENT {(mA)
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FIGURE 1. RELATIVE
OUTPUT VS
TEMPERATURE
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FIGURE 3. TRANSFER
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FIGURE 2. DARK

CURRENT VS
TEMPERATURE
1078
T
S 108 7
<
o107 /
8 8
= 107
é 1079 '/
[
S 10710
S
F 1M1 %
10712
50 25 0 25 50 75 100

CASE TEMPERATURE (°C)
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SIEMENS

IL-8/IL-9

PHOTOTRANSISTOR
OPTO-ISOLATORS

ADVANCE DATA SHEET

FEATURES:

* High Isolation Voltage of 8K VRMS

e Minimum internal separation of 2.0mm
between conductive parts.

e Minimum external separation of leads and

creepage distance of 13mm.

Standard DIP profile on leads and package.

Machine insertable on PCB

IL-8 is four lead product

IL-9 is six lead with base

contact.

VDE applied for

® Underwriters Lab approval #E52744

ABSOLUTE MAXIMUM RATINGS

Storage Temperature
Operating Temperature

-55°C to 150°C
-55°C to 100°C

Lead Solder Temperature .................. 260°C
(1.6mm from cast for t = 5 sec)

Isolation Voltage ........................ 8KVRMS
(t =1 minute)

LED

Forward DC Current .................coeenn 60mA
Peak Forward Current ....................... 3.0A
(1u sec pulse, 300pps)

Reverse Voltage ................ccooiiiiiinnn 5.0V
Power Dissipation ......................... 100mw
Derate linearly from 25°C ............. 1.33mw/°C
Phototransistor

Collector Emitter Voltage ..................... 30V
Emitter Base Voltage ........................... 1A%
CollectorCurrent .......................... 100ma
Power Dissipation ......................... 300mW
Derate linearly from 25°C .............. 4.0mW/°C

Package Dimensions in Inches (mm)

300
(762)
5
o

[2]
]

790
(2007)

o
LED CATHODE
7 PT EMITTER
1 8 PT BASE (IL-11 ONL'

| o v
9 NO CONNECTION (IL-11 ONLY)
10
L_ 250 _J 16
(635)

PT COLLECTOR
LED ANODE

600
(15.24)

w9 OnLy

10
(254)

10
(254)
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DESCRIPTION:

The IL-8 and IL-9 are optically coupled isolators
employing a gallium arsenide infrared emitter and a
silicon phototransistor. The package is designed to
meet or exceed all requirements of VDE standard
0883/6.80 and 730-2.

ELECTRICAL CHARACTERISTICS
(25° C unless otherwise noted)

LED

VEUE=10MA) ..o, 1.5V Max
IR(VR=5Y) i 10uA Max
Phototransistor

BVCeo (Ic=10mA) ... 30V Min
BVEBO (IE=10pA) .ovovviiriiiinannn, 7V Min
ICEO(VCE=10V) ...t 50 nA Max
Coupled

DC Current Transfer Ratio
(IF=10mA,VCg=10V) ................. 20% Min
Saturation Voltage-Collector to Emitter
(IF=20mAIc=20mA .................. 0.4V Max
ToN =(lc=2mA, RE =100Q,

100us Pulsewidth, 1% Dutycycle) ....... 14us Typ
TOFF = (Ic = 2mA, RE = 1009,

100us Pulsewidth, 1% Dutycycle) ....... 11us Typ

Specifications are subject to change without notice.




IL-10/IL-11

PHOTOTRANSISTOR
OPTO-ISOLATORS

ADVANCE DATA SHEET

SIEMENS

Package Dimensions in Inches (mm)

L3
N

=
fig) ] ©

790
20.07)

® @

0.
LED CATHODE
PTEMITTER
PT BASE (IL-11 ONLY)
9 NO CONNECTION (IL-11 ONLY)
10 PT COLLECTOR
250 16 LED ANODE

600
824 1o IL-11ONLY
o (2.54)
(254)

FEATURES:

¢ High Isolation Voltage of 8K VRMS

e Minimum internal separation of 2.0mm
between conductive parts.

e Minimum external separation of leads and

creepage distance of 13mm.

Standard DIP profile on leads and package.

Machine insertable on PCB

IL-10 is four lead product

IL-11 is six lead with base

contact.

e VDE applied for

® Underwriters Lab Approval #E52744

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............
Operating Temperature

-55°C to 150°C
-55°C to 100°C

Lead Solder Temperature .................. 260°C
(1.6mm from cast for t = 5 sec)

Isolation Voltage ........................ 8KVRMS
(t =1 minute)

LED

Forward DC Current ........................ 60mA
Peak Forward Current ....................... 3.0A
(1u sec pulse, 300pps)

Reverse Voltage .................ooviiiiinnn, 5.0V
Power Dissipation ......................... 100mwW
Derate linearly from25°C ............. 1.33mw/°C
Phototransistor

Collector Emitter Voltage ..................... 30V
Emitter Base Voltage .................ooevvnnen. v

Collector Current
Power Dissipation
Derate linearly from 25°C
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DESCRIPTION:

The IL-10 and IL-11 are optically coupled
isolators employing a gallium arsenide infrared
emitter and a silicon phototransistor. The
package is designed to meet or exceed all
requirements of VDE standard 0883/6.80 and
730-2.

ELECTRICAL CHARACTERISTICS
(25°C unless otherwise noted)

LED

VEUF=10MA) ..ot 1.5V Max
IR(VR=5V) teiiiiiiiii i 10uA Max.
Phototransistor

BVCeo (Ic=1.0mA) ...t 30V Min
BVEBO (IE=10pA) ...oooiiiiiiiiiiii. 7V Min
ICEO(VCE=10V) ...t 50 nA Max
Coupled

DC Current Transfer Ratio

(IF=10mA,VCE=10V) ....ovniinnnen 50% Min.
Saturation Voltage-Collector to Emitter
(IF=20MAIc=20mMA ...........cotee 0.4V Max.
ToN =(lc=2mA, Rg = 1000,

100us Pulsewidth, 1% Dutycycle) ....... 14us Typ.
ToFF =(Ic =2mA, RE = 1009,

100us Pulsewidth, 1% Dutycycle) ....... 11us Typ.

Specifications are subject to change without notice.




SIEMENS

IL-30 SINGLE CHANNEL

(Formerly ILCA2-30)

IL-55 SINGLE CHANNEL

(Formerly ILCA2-55)

PHOTO DARLINGTON
OPTO-ISOLATORS

FEATURES
e 6000 Volt Isolation Voltage

® Equivalent to MCA2-30/MCA2-55
125 mA Load Current Rating

Fast Turn On Time — 10us
Fast Turn Off Time — 35us
Solid State Reliability

Standard Plastic DIP Package
Underwriter Lab Approval #E52744

DESCRIPTION

The 1L-30 and IL-55 are

coupled isolators employing a

gallium arsenide infrared emitter and a
silicon photo darlington sensor. Switching
can be accomplished while maintaining
a high degree of isolation between
driving and load circuits. They can be
used to replace reed and mercury relays
with advantages of long life, high speed
switching and elimination of magnetic
fields.

Package Dimensions in Inches (mm)

2[] s
340
@54 0 mE
(9.14)
360
ﬂ [71 [1] PIN NO.
! 2 CaTHooe
.240
(6.10) {D' 3 NC
(6.60) 4 EMITTER
5 COLLECTOR
260 6 BASE
4
o # 5 ﬁ 130
() w3
080 (3.81)
v 150
130
280 T (3.30)
(7.11) | 020 @ gé )
o w22\l Lo
(1. (.762)
1 .0;16 100 00(;30
. 54) .
Lf‘_(@l’l e l?r\?rﬂ) (.203)’”" YP =
(.508) (:309) 15
.020 012
Maximum Ratings
Gallium Arsenide LED
Power Dissipationat25°C . . . . . ... oo ua s e 90 mW
Derate Linearly From25°C . . . . ... ....... 1.2mwW/°C
Continuous Forward Current . . . ... .......... 60 mA
Peak Reverse Voltage . ... ..... ........u..n 3v
Photodarlington Sensor IL-30 IL-55
Power Dissipation at 25°C Ambient . . . 210 mW 210 mwW
Derate Linearly From25°C . .. ..... 28 mW/SC 2.8 mW/C
Collector (load) Current . .. ....... 126 mA 126 mA
Collector-Emitter Breakdown
Voltage (BVGEQ) « + « v v v v v v v v v e 30v 55V
Collector-Base Breakdown
Voltage (BVCBO) + + + « v v v v v v v v s 30v 55V
Emitter-Base Breakdown
Voltage (BVEBO) « -« « -+« v o oot 8V 8V
Package
Total Dissipation at 25°C . . .. . ... ... 250 mW
Derate Linearly From25°C . . ... ......... 3.3mw/°C
Storage Temperature . . . . . .. .o 0o v -55°C to +150°C
Operating Temperature . . . . .. .. .. .... —55°C to +100°C
Lead Soldering Time at 260°C. . . . .. ... ... .... 10 sec

Specifications are subject to change without notice.
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TYPICAL OPTO-ELECTRONIC
CHARACTERISTIC CURVES
Electrical Characteristics (at 25° Ambient) Test FIGURE 1. GaAs EMITTER:
Parameter Min Typ Max Unit Condition FORWARD CURRENT —
GaAs Emitter VOLTAGE
Forward Voltage . . . . 126 156 V  Ig=20mA CHARACTERISTICS
Reverse Current . . . . . 0.01 10 wA VR=3.0V
Capacitance . . .. ... 50 pF  VR=0 160
Sensor 140 I
Hig o oo 13K VCE = 5V z l
Ic=0.5mA E120
BVCEO -+ v v e et 30/55 V. ic=100uA | l
IF=0 & 100
BVCBO . -+« oo v v - 30/55 vV Ig=10uA 3 /
> 80
IF=0 2 /
BVEBO - -« v v v v e 8 Vo o lg= 1A 2 60
IF=0 <
ICEQ « v v e evn s 1.0 100 nA Vgg =10V Z a0
Ig=0 8
Capacitance 2 /
Collector-Emitter . . . . 34 pF  Vce =10V 0
Collector-Base . . . . . . 10 pF  Vgg =10V 9+ 10 11 12 13 14 15 16
Emitter-Base . . . . . . . 10 pF  Vgg=056V FORWARD VOLTAGE (VOLTS)
Coupled Charnctensnos .
Current Transfer Ratio . 100 400 % IF=10mA
Vce =5V
VCE(SAT) -+ + -+« » » 08 10 V Ic=50mA
Ig =50mA
Rise Time . . ... ... 10 us  Voo=135V FIGURE 2. DARLINGTON
Fall Time . . ...... 35 us  Ip=50mA TRANSISTOR OUTPUT
Rc=1000 CURRENT VS VOLTAGE
Isolation Voltage . ... 6000 VDC t=1 sec. 200
Isolation Resistance . . . 10 ohm - 1T T
\solation Capacitance . . 0.5 pf ‘é 180 le 'I5° m/A‘yé
- -
E :jg e = 40mA AT A
E 120 -
—
= 100 /=
(=}
5 80 l ! ! 1
g 60 || f 2(1J mA _|
g 4 —_
e 20 lg=10mA| |
- Ylie-ol | |
.2 4 6 81012141618 20
Vce COLLECTOR VOLTAGE (V)
FIGURE 3. DARLINGTON FIGURE 4. DARK
TRANSISTOR CURRENT CURRENT VS
VS VOLTAGE TEMPERATURE
100 4
- /e =12mA 10 Z
< % _ 7
i ANEE o 7
.% 2 Ir =10 mA z 10
z VA
z 4 1] g 7
E 60 nrY o< 10? =
0 g /1] ie=8maA & 7
5 4 <
40 X 10
5 P Jir=6mA [ 7
o 30 T 1 g V4
3 20 Ll =4mAl__| o 1
B2 WP ] <
o 10 Ip =2 mA—
“ === 1
0 10 20 30 40 50 60 70 80 90 0 25 50 75 100 125
COLLECTOR VOLTAGE (V) TEMPERATURE (°C)
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SIEMENS IL-74 SINGLE CHANNEL
ILD-74 DUAL CHANNEL
ILQ-74 QUAD CHANNEL

PHOTOTRANSISTOR
OPTO-ISOLATOR

Package Dimensions in Inches (mm)
240 IL-74 (Single Channel)

18.64)

s
" aéé"*’
—

FEATURES

7400 Series T2 L Compatible

6000 Volt Isolation Voltage

35% typical transfer ratio

0.5 pF coupling capacitance

Industry standard dual-in-line package
Single channel, dual, and quad
configurations

® Underwriters Lab Approval #E52744
DESCRIPTION

IL-74 is an optically coupled pair emplo
ing a Gallium Arsenide infrared LED and,
a silicon NPN phototransistor. Signal ir
formation, including a DC level, cani
transmitted by the device while mainta
ing a high degree of electrical isolation
between input and output. The IL-74 is
especially designed for driving medium-
speed logic, where it may be used to
eliminate troublesome ground loop and
noise problems. It can also be used to
replace relays and transformers in many
digital interface applications, as well as ‘H. o o0

analog applications such as CRT modula- : e " t%?.\‘//L gk \/
tion. The ILD-74 offers two isolated " s i
channels in a single DIP package while the
1LQ-74 provides four isolated channels
per package.

ILQ-74 (Quad Channel)

240
610
(6 60)

260

Specifications subject to change without notice.
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MAXIMUM RATINGS

Gallium Arsenide LED (each channel)

Power Dissipation @ 25°C . . . .. .. ... 150 mW
Derate Linearly from 25°C . . . ... oo 1.33 mw/°C
Continuous Forward Current. . . . . . e 60 mA
Peak Inverse Voltage . ......... e 3.0V
Detector-Silicon Phototransistor (each channel)
Power Dissipation @ 25°C . . . .. ... 150 mW
Derate Linearly from 25°C .. .. .. .. ... 2.0 mW/°C
Collector-Emitter Breakdown Voltage (BVceo) - . - . o o oo it oo 20V
Package
Total Package Dissipation at 25°C Ambient (LED Plus Detector)
1 200 mWw
ILD-74 400 mwW
LLQ- 74 500 mW
Derate Linearly From 25°C
P 3.3mw/°C
ILD-74 o 5.33 mwW/°C
Q74 it 6.67 mw/°C
Storage TeMPErature . . .. . ... ...uuiu et -55°C to +150°C
Operating TempPerature . . . . .. .ot it et e e e e e e e -55°C to +100°C
Lead Soldering Time @ 260°C .. . . ... ... .. . ... 10 sec

ELECTRICAL CHARACTERISTICS PER CHANNEL (at 25°C Ambient)

Parameter Min Typ Max Units Test Conditions

Gallium Arsenide LED

Forward Voltage 1.3 1.5 \Y IF = 20 mA
Reverse Current 0.1 100 UA Vg = 3.0V
Capacitance 100 pF Vg =0

Phototransistor Detector
BVCEO 20 50 \ IC =1mA
lceo 5.0 500 nA Vee =5V, 1 =0
Collector-Emitter Capacitance 2.0 pF Vece =0

Coupled Characteristics
DC Current Transfer Ratio 12.5 35 % lg =16 mMA, Vg =5V
VsaT 0.3 0.5 \% lc=2mA, Ig =16 mA
Capacitance, Input to Qutput 0.5 pF
Breakdown Voltage 7500 vDC
Resistance, Input to Qutput 100 G

Switching Times
ton 2 Ms Rg =100 Q, Vgg = 10V
torr 2 Ms lc = 2mA

Specifications subject to change without notice.
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TYPICAL OPTOELECTRONIC CHARACTERISTIC
CURVES FOR EACH CHANNEL

FIGURE 1. RELATIVE FIGURE 2. DARK
OUTPUT VS CURRENT VS
TEMPERATURE TEMPERATURE
1.2 < 10-5
-
s
g 0 g 10 /’
£ 08 a [ /
2 / £ 10 /
£
3 os // E 108 A
H 3 10-10
g 04 ¥
2 2 101 4
3 [=]
0 -12
60 -256 0 25 50 75 100 50 25 0 25 s0 75 100
CASE TEMPERATURE CASE TEMPERATURE (°C)
F!GURE 4. DETECTOR
FIGURE 3. TRANSFER OUTPUT
CHARACTERISTICS CHARACTERISTICS
zE % g Ig=20mA
et / E £ ml
z 25 7 o 8 T
5 / | Ig = 16 mA
3 20 /f Z 6 T T
]
;.:.:‘ 5 7 g Ig =10 mA
«
5] E Ip=5mA
S s ,/ ‘g =
] Q
o © 9
0 10 20 30 40 50 60 0 5 10 15 20 25 30
LED INPUT CURRENT (mA) COLLECTOR VOLTAGE — Vi (V)

FIGURE 5. SWITCHING
TIME VS COLLECTOR
CURRENT

16 T T

14 f—Veg=10V

12
10 \ =1KQ

R =

6 |

\ RL='100!2

1
{
|

SWITCHING TIME (usec)

o 2 4 6 8 10 12
COLLECTOR CURRENT — i (mA)
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PIN CONFIGURATIONS

IL-74
{TOP VIEW)
PIN NO.  FUNCTION
! 6 1 ANODE
2 CATHODE
3 NC
2 5
N 4 EMITTER
5 COLLECTOR
3 4 6 BASE
LED CHIP ON PIN 2
PT CHIP ON PIN 5
ILD-74
(TOP VIEW)
. 8 PIN NO.  FUNCTION
N 1 ANODE
5 . 2 CATHODE
3 CATHODE
4 ANODE
3 6 5 EMITTER
§ 6 COLLECTOR
7 COLLECTOR
4 5 8 EMITTER
LED CHIPS ON PINS 2 AND 3
PT CHIPS ON PINS 6 AND 7
IiLQ-74

WONOOHA WN =

CATHODE
ANODE
ANODE
5 12 9 EMITTER
} 2 < 10 COLLECTOR
1 COLLECTOR
6 i 12 EMITTER
13 EMITTER

(TOP VIEW)
1 16
S < PIN NO.  FUNCTION
% ANODE
2 15
CATHODE
CATHODE
7 10 14 COLLECTOR
Q 15 COLLECTOR
16 EMITTER
8 9
LED CHIPS ON PINS 2, 3, 6, 7

CATHODE
4 K:m
ANODE
PT CHIPS ON PINS 10, 11, 14, 15

233



SIEMENS

ILD-30, ILD-55 DUAL CHANNEL
ILQ-30, ILQ-55 QUAD CHANNEL

PHOTO DARLINGTON
OPTO-ISOLATCRS

Preliminary

FEATURES

¢ 6000 volt isolation voltage

¢ 125 mA load current rating

Fast rise time — 10 us

¢ Fast fall time — 35 us

¢ Solid state reliability

o Standard dip package

o Underwriter Lab approval #E52744

DESCRIPTION

The ILD-30/ILD-55 and ILQ-30/ILQ-55 are
optically coupled isolators employing a
gallium arsenide infrared emitter and a
silicon photo darlington sensor. Switching
can be accomplished while maintaining a
high degree of isolation between driving
and load circuits, with no crosstalk
between channels. They can be used to
replace reed and mercury relays with
advantages of long life, high speed swit-
ching and elimination of magnetic fields.

Package Dimensions in Inches (mm)

80 .
19.8) o view
6 amno.  runcrion
i+ awone
N
H
PRt
W5 oot
? 5 oamaone
5 Camwoot
2 oo

‘
.
:
:

ENe RS - =
;
.

040 LED CHs ON pis 2.3 6. 7
(102) BT CHIPS ON NS 10, 1, 14, 15

050 130

(330
(381)
150

280
1 a8
®3) 22 020
CUNNTIER) N r_ (508)

052 yyp,

S

380
(9 65)
(10 16) (Yo viEw)
400 o PINNO.  FUNCTION
M A AW NG
ztn o 2 & anooe
R gl | G
b ) L R
¥

LED CHIvs N oS 2 N0 3
5 on P 6 AD 7

130
JEED)

R
]' 150

0
15

300
—(7 62)

Maximum Ratings
Gallium Arsenide LED (Each Channel)

Power Dissipation at 25°C . . . 75 mW

Derate Linearly From 25°C . B . ....1.0mw/°C

Continuous Forward Current ... ......... . - ...50mA

Peak Reverse Voltage B e 3v

ILD-30 ILD-55

Photodarlington Sensor (Each Channel) ... 1LQ-30 1LQ-55

Power Dissipation at 25 °C Ambient R 150 mW 150 mw

Derate Linearly From25°C . . . 2.0 mw/°C 2.0 mW/°C

Collector (load) Current . . . R 125 mA 125 mA

Collector Emitter Breakdown

Voltage (BVGEQ) . . 30V 55V

Package

Storage Temperature . —-55°Cto +125°C

Operating Temperature . . —55°Cto +100°C

Lead Soldering Time at 260°C . . 10 sec
Total Package Power Dissipation @25°C

ILD-30/ILD-55 . . . . ... .400 mW

ILQ-30/1LQ-55 . .. e . 500 mW
Derate Linearity From 25°C

ILD-30/ILD-55 . 5.33mwW/°C

ILQ-30/1LQ-55 6.67 mW/°C
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TYPICAL OPTO-ELECTRONIC
CHARACTERISTIC CURVES

Electrical Characteristics (at 25° Ambient) Test FIGURE 1. GaAs EMITTER:
Paramaeter Min  Typ Max Unit Condition FORWARD CURRENT —
GaAs Emitter VOLTAGE
Forward Voltage . ... 125 15 V  Ig=20mA CHARACTERISTICS
Reverse Current . . . . . 0.01 10 wA VR=3.0V
Capacitance . . .. ... 50 pF  VR=0 160 T
Sensor 140 i S
BVGEQ v o v e 30/56 vV Ic=100kA z
Ig=0 E201
ICEQ « v v oo e vv e v 1.0 100 nA Vgg =10V s 100k—
Ig=0 ¥
Capacitance - g 80 T
Collector-Emitter . . . . 3.4 pF  Vcg =10V g |
Coupled Characteristics § 6o | !
Current Transfer Ratio .~ 100 400 % 1g=10mA Z aof-
VCE =5V Q
VCE(SAT) -+« « « + « « 09 1.0 V Ic=50mA 20— / |
IF =50mA o |
Rise Time . . . ..... 10 us  Vpoo=13.5V 9 10 11 12 13 14 15 16
Fall Time . . ...... 35 us  Ig=50mA FORWARD VOLTAGE (VOLTS)
Rc=10092
Isolation Voltage . ... 6000 VDC t=1sec.
Isolation Resistance . . . 10" ohm
Isolation Capacitance . . 0.5 pf
FIGURE 2. DARLINGTON
TRANSISTOR OUTPUT
CURRENT VS VOLTAGE
_ 200 T T 1
< 180 Ig =50 mA7
£ 10 |— |+
= Ie = 40 mA A" |3
\-IE 140 =
5 120
; 100 L/f= 30 mA _|
S o |||
5 ;
Y 60 [ _[1g=20mA_]
a |
o 40 +
‘i 2 lp=10mA| |
- lezo] | ]
2 4 6 81012141618 20
Vce COLLECTOR VOLTAGE (V)
FIGURE 3. DARLINGTON FIGURE 4. DARK
TRANSISTOR CURRENT CURRENT VS
VS VOLTAGE TEMPERATURE
100 o
- / I =12 mA 10 -
< w0 % — VA
o 1] o /
= / Ir = 10 mA =
& 70 7 g 7
g / [ 1] & 7
g 60 — @ 10? 7
3 / I Ie =8 mA o« v
50 =)
£ % yAREE 3
5 // / llp =6 mA x o
<
@ 30 . S7F RN 3 7
3 90 /1 Jllr =4mAL_| o 1
8 10 ‘/ / { I‘ZImA h
- v F = ]
< —===Cq I :
0 10 20 30 40 50 60 70 80 90 0 25 50 75 , 100 125
COLLECTOR VOLTAGE (V) TEMPERATURE (°C)
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SIEMENS

IL-100

VERY HIGH SPEED

THREE STATE

OPTO-ISOLATOR

Package Dimensions (inches/mm)

PIN NO.
10 1 NC
965 2 ANODE
T e 3 CATHODE
a0 | 4 NC
; jolaEaloel 5 GROUND
o 6 Vo
o 7 GATE
(6.60) 8 Vee
T
w & & G
L 130
(1.21y
_(3.30)
050.‘ r —TKJ—BTI
150
i un;g) “"L 020
X “T,g? ] T (s
e

. 100 008
ol (254 L203)_
1406) VP (305)
o2

FEATURES
® Very High Speed — 65 n-sec typ. prop.
delay

® Faraday Shielded Photodetector for
Improved Common Mode Rejection

DTL/TTL Compatible -5V supply

Three State Output Logic for Multi-
plexing

Built-in Schmitt Trigger to Avoid
Oscillation

® Underwriters Lab Approval #E52744

DESCRIPTION

IL-100 is an optically coupled pair employ-
ing a Gallium Arsenide Phosphide LED
and a silicon monolithic integra.ed circuit
including a photodetector. High

speed digital information can be transmit-
ted by the device while maintaining a
high degree of electrical isolation between
input and output. The IL-100 can be used
to replace pulse transformers in many
digital interface applications. A built-in
Schmitt Trigger provides hysteresis to
reduce the possibility of oscillation.

Absolute Maximum Ratings

Storage Temperature . .. ... ...vvvevrvennernneres -56°C to +126°C
Operating TeMPErature . . ... ...ovververresneennenn, 0°C to +70°C
Lead Solder Temperature ... ............c..vvvies 260°C for 10 Sec.
Input Diode
Forward DCCUrrent ......ooovivuininiiiiiinininiinins 10 mA
Reverse VOItage .. o.vvvvtvvvnieersiiinionsinneeeeninnnns 5V
Output - IC
SUPPIY VOItage « VOE « v v v v v vvetvnnieniis et neniniananaes A%
Enable Input Voltage - Ve «....ovvvvininiiiniiiiiineinns 6.5V
(Not to exceed Ve by more than 500 mV)
Output Collector Current-1C ... vuiiinniininnnnnns 100 mA
Output Collector Power Dissipation .................0.. 100 mW
Output Collector Voltage - VOUT + v vevvvrrieininies feasens v
Isolation Voltage (Input-Output) .......ovvvviiininnianenn, 6000V

Electrical Characteristics
Over Recommended Temperature (Ta = 0°C — 70°C)
Test
Parameter Min. Typ. Max. Units Conditions Fig. Note

lin (1): Logic (1) Input

Current to Ensure

Logic (0) Output 5 mA 1.2 -
lin (0): Logic (0) Input

Current to Ensure

Logic (1) Output 250 upA 12 -~
Vg (1): Logic (1) Gate
Voltage 20 v - -
Vg (0): Logic (0) Gate
Voltage 8 Vv - -
lout (off) -100uA  +100uA Vg = 6.5V, - -
Vo =15V
Vg =0V
lin =0, 10mA

Specifications subject to change without notice.
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Electrical Characteristics (Continued)
Over Recommended Temperature (Tp = 0°C — 70°C)

Test
Parameter Min. Typ. Max. Units Conditions Fig. Note
Vout (0): Logic (0)
Output Voltage 3 6V \Vgc=55Y, - -
Vg = 2.4V
lin = 5 mA,
lout (Sinking) =
16 mA
Ig (0): Logic (0) Gate
Current -1.6 -2.0 mA Vgc =5.5V, - -
Vg = 0.5V
Ig (1): Logic (1) Gate
Current 0 mA Ve = 5.5V, - -
Vg = 2.4V
lee (1): Logic (1)
Supply Current 18 22 mA Ve =55V, - -
Vg = 0.5V,
lin=0
Igc (0): Logic (0)
Supply Current 18 22 mA Vgc =55V, — -
Vg = 0.5V,
lin = 10 MA
Icc 13 16 Ve = 5.5, - -
Vg =24V,
lin=0
lcc 172 Vee = 6.5,
Vg =24V,
Iin =10 mA
Switching Characteristics at Ta = 25°, Ve = 5V
Test
Parameter Min. Typ. Max. Units Conditions Fig. Note
tpd(1): Propagation
Delay Time to
Logical (1) Level 65 75 ns Ry =350, |
C_ = 15pF,
lin =7.5mA
tpg(0): Propagation
Delay Time to
Logical (0) Level 65 75 ns R_ = 3500, - 2
Cp = 15pF,
lin = 7.5 mA
tr-tg: Output Rise-Fall
Time (10-90%) 15 ns Ry = 3508, - -
Ci = 15pF,
ln =7.5mA
tg(1): Propagation
Delay Time of Gate
from Vg (1) to Vg (0) 15 ns Ry = 3508, - 3
C = 15pF,
lin = 7.5 mA,
Vg(1) =2V,
Vg (0) = 0.5V
tg (0): Propagation
Delay Time of Gate
from Vg (0) to Vg(1) 15 ns Ry = 3501, - 4
Cp = 15pF,
lin = 7.6 mA,
Vg (1) =2V,
Vg (0) = 0.5V

Electrical Characteristics—Input-Output at Tp = 25°C

Test
Parameter  Symbol Min. Typ. Max. Units Conditions Fig. Note
Insulation Vol-
tage (Input-
Output) BV,;p 6000 7500 VDC t= 1Sec. - 5
Resistance (In-
put-Output)Rig 1012 Q V=500V - 5
Capacitance
{Input-Out-
put) Cro 05 08 pF f=1MHz - 5
Common Mode
Rejection
Voltage to
Logical (0)
Level CMRV (i) 80 VACpp 7= i0MHz
R_=3508, - 6
Vout(min.)=
2v,
lin =0 mA
Common Mode
Rejection
Voltage to
Logical (1)
Level CMRYV (0) 60 VACpp f=10MHz — ¢
R = 35012,
Vout{max.)=
0.6V,
lin=7.5mA
Current Trans-
fer Ratio CTR 1000 % lin=5.0mA, - 7
Vee = 5V,
R = 10082
Electrical Characteristics—Input Diode at To = 25°C
Test
Parameter Symbol Min. Typ. Max. Units Conditions Fig. Mote
Forward
Voltage VE 1.2 1.5 175 V |l =10mA 1 8
Reverse Break-
down Voltage Vgr 5 V Ig =10uA - -
Capacitance Cin 25 pF V=0,
f=1MHz - -

Operating Procedures and Definitions

Logic Convention. The [L-100 is defined in terms of positive logic.
Bypassing. A ceramic capacitor {(.01uF min.) should be connected from
pin 8 to pin 5. Its purpose is to stabilize the operation of the switching
amplifier. Failure to provide the bypassing may impair the switching
properties.

Polarities. All voltages are referenced to network ground (pin 5). Current
flowing toward a terminal is considered positive.

Gate Input. No external pull-up required for a logic (1).

NOTES:
1. The tpg(1) propagation delay is measured from the 3.76 mA point on the trailing
edge of the input pulse to the 1.5V paint on the trailing edge of the output pulse.
2. The tpq(0) propagation delay is measured from the 3.76 mA point on the input
pulse to the 1.5V point an the leading edge of the output pulse.
3. The tg(1) gate propagation delay is measured from the 1.5V paint of the trailing
edge of the input pulse to the 1.5V point on the trailing edge of the output pulse.
4. The tg(0) gate propagation delay is measured from the 1.6V point on the input
pulse to the 1.5V point on the leading edge of the output pulise. The input diode
is DC biased to 10 mA [ljn(1)].
. Pins 2 and 3 shorted together, and pins 5, 6, 7, and 8 shorted together.
. CMRV (1) is the maximum tolerable common mode voltage to assure that the
output will remain in a logic (1) state (Vgyt > 2.0V). CMRV (0) is the maximum
tolerable common mode voltage to assure that the output will remain in a logic
{0) state (Vgye < 0.6V).
7. DC Current Transfer Ratio is definad as the ratio of the output collector current
to the forward bias input current times 100%.
8. At 10 mA VF decreases with increasing temperature at the rate of 1.6mV/°C.

oo
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——————— 350mV (I, = 7.6mA)

________________ 175mV (I, = 3.7mA)
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OUTPUT
Vou N ---15V
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Test Circuit for to4(0) and tp4(1).
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2 } Il T gypass 45082
X
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—+ j—— t5 (0) = 70ns (delay in response
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f—to (1) = 70ns (delay in response to logic 1 input)

Response Delay Between TTL Gates.

OUTPUT V,,

PULSE
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2, =509 950 Voo
tg =5ns 3 > i
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4 GND|(5
“Cyis approximately'15pF, which includes =

probe and stray wiring capacitance.
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Ve ‘ )
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R Vout(0)
Test Circuit for tg (0) and tg (1).
o 1000
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Typical Common Mode Rejection Characteristics/Circuit
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Input Diode Forward Characteristic
Figure 1
TRUTH TABLE (Positive Logic)
Input* | Enable Qutput
1 1 0
0 1 1
1 0 off
0 0 off
*See definition of terms for
logic state.
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Figure 2
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SIEMENS

IL-101

HIGH SPEED
THREE STATE
OPTO-ISOLATOR

Package Dimensions in Inches (mm)

)
9 65) PIN NO.
110.16) 1 NC
“ 2 ANODE
LA 3 CATHODE
20 ° 4 NC
(6101 5 GROUND
(6 60) 6 Vo
P 7 GATE
w T s Vee
1)
27
__0%0 |
130
o | \ Qam
539 L2 asn
B 32w T (508) | T 50
I 2 2 |
4 e 030 |
T ‘ngsg, | 300 \
250/ 203) -
e (wp\[:osl\‘jb‘—”,fs’ 0.\/
(508) o [
020 ise

FEATURES

® High Speed

® Faraday Shielded Photodetector for
Improved Common Mode Rejection

DTL/TTL Compatible -5V supply

Three State Output Logic for Multi-
plexing

Built-in Schmitt Trigger to Avoid
Oscillation

Underwriters Lab Approval #E52744

DESCRIPTION

IL-101 is an optically coupled pair employ-
ing a Gallium Arsenide Phosphide LED
and a silicon monalithic integrated circuit
including a photodetector. High speed
digital information can be transmitted

by the device while maintaining a high
degree of electrical isolation between
input and output. The IL-101 can be

used to replace pulse transformers in
many digital interface applications. A
built-in Schmitt Trigger provides hyster-
esis to reduce the possibility of oscillation.

Absolute Maximum Ratings

Storage Temperature .. .........o.ouueuunnnnnn.n, -55°C to +125°C
Operating Temperature . . . .... B°Cto+70°C
Lead Solder Temperature . ...................... 260°C for 10 Sec.
Input Diode

Forward DC Current
Reverse Voltage
Output - IC

Supply Voltage - VOC « o vvvviet oo
Enable Input Voltage - VE . ...

(Not to exceed Vcc by more than 500 mV)

Output Collector Current- IC .. ....... ...,
Output Collector Power Dissipation
Output Collector Voltage - Voyt ... -
Isolation Voltage (Input-Output) - DC

Electrical Characteristics
Over Recommended Temperature (T = 0°C — 70°C)
Test
Parameter Conditions Fig.
lin (1): Logic (1) Input
Current to Ensure
Logic (0) Output 5 mA 1
lin (0): Logic (0) Input
Current to Ensure

Min. Typ. Max. Units

Logic (1) Output 250 wA 1
Vg (1): Logic (1) Gate
Voltage 2.0 \ -
Vg (0): Logic (0) Gate
Voltage 8 Vv -
Vout (0): Logic (0)
Output Voltage .35 6 V. Vg =55V, -
Vg =24V,
lin = 5 mA,
lout (Sinking) =
16 mA
lec 18 22 mA Ve = 5.5V
Vg = 0.5V
lin = 0,10 mA

Specifications are subject to change without notice.
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Switching Characteristics at Ta = 25°, Vgg = 5V

Test
Parameter Min. Typ. Max. Units Conditions Fig. Note
tpg(1): Propagation
Delay Time to
Logical (1) Level 175 800 ns Ry = 35082, 1 1
Cy = 15pF,
I = 7.5 mA
tpg (G): Propagation
Delay Time to
Logical (0) Level 70 100 ns Ry = 3502, 1 2
. Cp = 15pF,
e tin = 7.5 mA
tr-tg: Output Rise-Fall
Time (10-90%) 15 ns  Rg = 35082, - —
Gy = 15pF,
lin = 7.5 mA

Electrical Characteristics—Input-Output at Ty = 25°C
Test

Parameter  Symbol Min. Typ. Max. Units Conditions Fig. Note
Insulation Vol-

tage {Input-

Output)  BVqip 6000 7500 VDC t=1Sec. - 3
Resistance (In-

put-OutputiRq.g 1012 Q Vyg=500v - 3
Capacitance

{Input-Out-

put} Cio 05 0.8 pF f=1MHz - 3

Electrical Characteristics—Input Diode at Ta = 256°C
Test
Parameter  Symbol Min. Typ. Max. Units Conditions Fig. Note
Forward

Voltage Ve 1.5 175 V | =10mA —~ 4
Reverse Break- -
down Voltage Vgg 5 - V Ig =10uA - -
Capacitance Cin 10 pF V-0,
f=1MHz - -

Operating Procedures and Definitions

Logic Convention. The IL-101 is defined in terms of positive logic.
Bypassing. A ceramic capacitor (.01uF min.) should be connected from
pin 8 to pin 5. Its purpose is to stabilize the operation of the switching
amplifier. Failure to provide the bypassing may impair the switching
properties.

Polarities. All voltages are referenced to network ground (pin 5). Current
flowing toward a terminal is considered positive.

Gate Input. No external pull-up required for a logic (1).

NOTES:
The tpg(1) propagation delay ts measured from the 3.756 mA point on the trailing
edge of the input pulse to the 1.5V point on the trailing edge of the output pulse.
. The tpg(0) propagation delay is measured from the 3.76 mA point on the input
pulse to the 1.5V point on the leading edge of the output pulse.
Pins 2 and 3 shorted together, and pins 5, 6, 7, and 8 shorted together.
. At 10mA Vg decreases with increasing temperature at the rate of 1.6mV/°C.

)

s

PULSE
GENERATOR
Z, =500
ta =5ns

INPUT

lia
MONITORING 47§
NODE

+BV

LOWF SR
BYPASS OUTPUT Vo,
- MONITORING

CiF NODE

*Cy is approximately 15pF, which includes =

probe and stray wiring capacitance.

Az,dtmr—

QUTPUT
Vour

J

= 350mV (I, = 7.6mA)
175mV (1,5 = 3.76mA)

|
et gl 1 he—
Vourl1)

1.6V
e Vour(0)

Test Circuit for t,410) and toq (1).

Fig. 1

TRUTH TABLE (Positive Logic)

Input* | Enable Qutput

1 1 0

0 1 1

1 0 off

0 0 off
*See definition of terms for
logic state.

For further details

refer to pages 3 & 4
of |L.-100 data sheet.
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SIEMENS

IL-201, IL-202, IL-203

PHOTOTRANSISTOR
OPTO-ISOLATOR

Package Dimensions in Inches (mm)

340

150 PIN NO.
] (330) 1 ANODE
T e 0 s 2 CATHODE
oo i T Lo 3 N/C
“052 L;ig} 4 EMITTER
10 N 5 COLLECTOR
e A 6 BASE
(5081 1305) 1
020 012
Maximum Ratings
FEATURES Gallium Arsenide LED
Power Dissipation ®25°C. . . ... ............ 200 mW
. Derate Linearly from25°C . .. ............ 26 mwW/°C
° 6000 Vo“ lsolat'on Voltage Continuous Forward Current . . .. ... ........ 100 mA
. = Peak Inverse Voltage . . . ... ... ............. E
® High Current Transfer-Ratio (75%-450%) eak Inverse Voltage . . . eov
re Detector (Silicon Phototransistor)
L4 Long Term Siablllly Power Dissipation @26°C. . . ... ............ 200 mW
. Derate Linearly From25°C . . . . ... ........ 2.6 mW/°C
® Industry Standard Dual-In-Line Collector-Emitter Breakdown Voltage (BVceo) . . . . . . . 30V
® Mi 0 _ -~ : Emitter-Collector Breakdown Voltage (BVeco) - . . . - . . 7v
Mln 10 A current TranSter Ratlo Collector-Base Breakdown Voltage (BVcgp) . . . . . . . . . 0V
Guaranteed @IF = 1 mA Package
< Total Package Dissipation at 25°C Ambient
® Underwriters Lab Approval #E52744 (CED plos Deteston -+ ... - T 250 mw
Derate Linearly From26°C . . .. ... ........ 3.3mw/°C
Storage Temperature . . . . . . ........... -55 to +150°C
Operating Temperature. . . . ... ......... -55 to +100°C
Lead Soldering Time @260°C. . . ... ........... 10 sec

DESCRIPTION

1L-201, 1L-202, 1L-203 are optically
coupled pairs employing a Gallium Arse-
nide infrared LED and a silicon NPN
phototransistor. Signal information,
including a DC level, can be transmitted by
the device while maintaining a high degree
of electrical isolation between input and
output. The 1L-201, 1L-202, IL-203 can be
used to replace relays and transformers

in many digital interface applications, as
well as analog applications such as CRT
modulation.

Electrical Characteristics (0°C — 70°C unless otherwise specified)

Test
Parameter Min Typ Max Unit Condition
Gallium Arsenide LED
Forward Voltage Vg 12 15 V. Ig=20mA
Forward Voltage Vg 1.0 1.2 V lg=1mA
Reverse Current I 0.01 10 uA V=6V
Ta=25°C
Breakdor Voltage Vg 6 20 V Ig=10pA
Phototransistor Detector
Hee 100 200 Vce =5V,
Ic =100 A
BVceo 30 50 Vo lc=1mA
BVeco 7 10 vV Ig =100 A
BVcgo 70 90 V. lg=10 pA!
Iceo § 50 NA Vgg=10V,
Ta=25°C

Coupled Characteristics
Base Current

Transfer Ratio 0.15 % lg=10mA
(BTR) Veg=10V

VCE (sat) 04 V Ig=10mA

Ic=2mA

DC Current Transfer Ratio (CTR)
1L-201 75 100 150 % Ig=10mA
1L-202 1268 200 250 % Vgg=10V
1L-203 225 300 450 %

DC Current Transfer Ratio (CTR)
1L-201 % lg=1mA
1L-202 30 % Vg =10V
1L-203 50 %

Input to OQutput
Isolation Voltage 7500 vbC

Specifications subject to change without notice.
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SIEMENS IL-250

BIDIRECTIONAL INPUT
OPTG-ISOLATOR

Package Dimensione In Inches (mm)
e
la——(9.14).

No.
ANGDE /CATHODE
CATHODE/ANOOE

1
2

3

4 emiTier
5 COLLECTOR
6 Base

Maximum Ratings
Gallium Arsenide LED

Power Dissipation @25°C . . . ... ... ........ 200 mW
Derate Linearly from 26°C . .. ... e ... 26 MW/C
Continuous Forward Current . . . . .. ... ... ... 100 mA
Peak Inverse Voltage . . . ...... e co... 3.0V
Detector (Silicon Phototransistor)
Power Dissipation @25°C . . . . . ... ... ... 200 mwW
Derate Linearly From25°C . . .. ... ........ 2.6 mW/°C
Collector-Emitter Breakdown Voltage (BVggp) . . .. .. 30V
‘Emitter-Base Breakdown Voltage (BVgcg) . . .+ v . v . .. 5V
Collector-Base Breakdown Voltage (BVcgo) . .+« « . . . 70V
Package

Total Package Dissipation at 25°C Ambient
(LEDPlus Detector) . . . ..o oo v v v Cee .. 250 mW
Derate Linearly From25°C . . .. ........... 3.3 mW/°C
Storage Temperature . . . . .. ..... . .....-551t0+150°C
Operating Temperature . . . . ... ........ -55 to +100°C

FEATURES Lead Soldering Time @ 260°C . . ... .. e 10 sec

® AC or Polarity Insensitive Input . e . .

v P Electrical Characteristics (25°C unless otherwise specified)
® 5000 Volt Breakdown Voltage Tost
@ High Current-Transfer-Ratio Parameter Min Typ, Max Unit Condition
(>50% min.) Gallium Arsenide LED

Forward Voltage Vg 12 15 V.  Ig=+10mA

o ust andard Dual-In-Line
Industry Stand D Phototransistor Detector

® Built-in Reverse Polarity HFE 100 200 VcE =5V
Input Protection Ic =100 pA

BVcEO 30 S0 V Ic=1mA

® Underwriters Lab Approval #E52744 BVECO 7 10 V. 1gc =100 pA
BVeBo 70 90 VvV  Ig=10pA
IcCEO 5 50 nA Vge=10V

DESCRIPTION . Coupled Characteristics

The I1L250 is a bidirectional input opto- VCE(set) 04 V Igp=t16mA

isolator. It consists of two gallium arsenide ) Ic=2mA

infrared emitting diodes coupled to a DC Current Transfer Ratio (CTR)

s . - ) 150 % Ig=t10mA
silicon NPN phototransistor in a 6 pin VCE=10V
dual in-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>