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Black Surface Seven Segment

Displays

Technical Data

Features
* Black Surface and Color
Tinted Epoxy
* Industry Standard Size
* Industry Standard Pinout
* Choice of Character Size
7.6 mm (0.30 in.), 10 mm
(0.40 in.), 14.2 mm (0.56 in.)
* Choice of Colors
Red, AlGaAs Red, High
Efficiency Red (HER), Green
* Excellent Appearance
Evenly Lighted Segments
— 50 Viewing Angle

* Design Flexibility
Common Anode or Common
Cathode
Single and Two Digit

* Categorized for Luminous
Intensity
Categorized for Color: Green
Use of Like Categories Yields a
Uniform Display

* Excellent for Long Digit
String Multiplexing

Description

These devices use industry
standard size package and pinout.
Available with black surface
finish. All devices are available as

HDSP-AX11/-AX13 Series
HDSP-FX11/-FX13 Series
HDSP-GX11/-GX13 Series
HDSP-HX11/-HX13 Series
HDSP-KX11/-KX13 Series

|

e

B
®

either common anode or common
cathode.

Typical applications include
appliances, channel indicators of
TV, CATV converters, game
machines, and point of sale
terminals.

Devices
AlGaAs
Red Red HER Green Package
HDSP- HDSP- | HDSP- | HDSP- Description Drawing
A011 All1 A211 Ab11 7.6 mm Common Anode Right Hand Decimal A
A013 Al13 A213 Ab13 7.6 mm Common Cathode Right Hand Decimal B
FO11 F111 F211 F511 10 mm Common Anode Right Hand Decimal C
FO13 F113 F213 F513 10 mm Common Cathode Right Hand Decimal D
GO11 G111 G211 G511 10 mm Two Digit Common Anode Right Hand Decimal E
G013 G113 G213 G513 10 mm Two Digit Common Cathode Right Hand Decimal F
HO11 HI111 H211 H511 14.2 mm Common Anode Right Hand Decimal G
HO013 H113 H213 H513 14.2 mm Common Cathode Right Hand Decimal H
K011 K111 K211 K511 14.2 mm Two Digit Common Anode Right Hand Decimal I
K013 K113 K213 K513 14.2 mm Two Digit Common Cathode Right Hand Decimal J
3-18 5964-6372E


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

Package Dimensions (7.6 mm Series)
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Internal Circuit Diagram

COLOR BIN 010}
(NOTE 6) Al MIN 127
LUMINOUS r‘ -0501
INTENSIT V
CATEGORY :\* (,333,
: ~ : I TYP,
DATE CODE x —
i =]
= mm
54
sos | | Gioor TV
] e A °
(.240) | 91 MIN.
(3901~ 4 The Side View of package
indicates Country of Origin.
FUNCTION
PIN A B
1 ANODEH! CATHODE®!
2 CATHODE ANODE ¢
3 CATHODE g ANODE g
4 CATHODE o ANODE e
5 CATHODE d ANODE d NOTES:
6 ANODEHI CATHODEIS! 1. ALL DIMENSIONS IN MILLIMETERS (INCHES).
2. MAXIMUM.
Z g:mggs DP ::gg: op 3. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.
L i 4. REDUNDANT ANODES.
S CATHODEb | ANODEb 5. REDUNDANT CATHODES.
10 CATHODE a ANODE a 6. FOR HDSP-A511/-A513 ONLY.

Package Dimensions (10 mm Series: Single)
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COLOR BIN
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Internal Circuit Diagram

i i
10.16 10.16
{0.400} {0.400)
DATE CODE c P
5.08
{0.200} I
_»’ 4.29 MIN.
6.36 MAX. 0.169 MIN.
{0.250 MAX} " ( )
C,D *The Side View of package
indicates Country of Origin.
FUNCTION
PIN c D

1__| ANODEW CATHODE®

2 | CATHODE! | ANODEf

3| CATHODEg | ANODEg

4 | CATHODEe | ANODEe

5 | CATHODEJ | ANODEd

6 | ANODEM CATHODER | IO IMENSIONS IN MILLIMETERS (INCHES)

7 | CATHODEDP | ANODEDP | ), \NTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.

8 | CATHODEc | ANODEc 3. FOR HDSP-F511/-F513 ONLY.

9 | CATHODEb | ANODEb | 4. REDUNDANT ANODES.

10| CATHODEa | ANODEa 5. REDUNDANT CATHODES.
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Package Dimensions (10 mm Series: Two Digit)

Internal Circuit Diagram

10° 429 .
r0.169 1 17 6 15 14 13 12 11 10
/" /\ ] I I T
18 17 15 15 14 13 12 110 |
0 0 '1 ! s 4 []
10416 37021025 15.24 L .
-— [ (0.400) (0-670+0.010) (0.600) e 4l .
1, U#U ; ﬂ "
CFP *?f o | G
DIGIT o _ T 11T 1T T 1T
NO. 1 - v 2 3 &4 5 6 7 8 9
1 2(3 4 5 6/7 89 L°-25
. (0.010) E
L‘ 11.43 5.08 le——
(0.450) (0.200)
’_((;’.f:)) ™ (:;;400) [ 18 17 16 15 14 13 12 u
| 11 L |
5.59
0220 FUNCTION
22.86
(0.900) MAX- PIN E F
1 E CATHODE NO 1 E ANODE NO. 3
E,F 2 D CATHODE NO. 1 D ANODE NO. 1
3 C CATHODE NO. 1 C ANODE NO. 1
4 DP CATHODE NO. 1 DP ANODE NO. 1
LUMINO(JS 5 E CATHODE NO. 2 E ANODE NO. 2 f
INTENSITY [] D CATHODE NO. 2 D ANODE NO. 2 9
CATEGORY 7 G CATHODE NO. 2 G ANODE NO. 2 F
8 C CATHODE NO. 2 C ANODE NO. 2
T DSP-XXXX / 9 CP CATHODE NO. 2 DP ANODE NO. 2
mp yww 2 * 1 coorem 10 | BCATHODENO.2 | B ANODE NO. 2
NOTE NO. 3 1" A CATHODE NO. 2 A ANODE NO. 2
12 F CATHODE NO. 2 F ANODE NO. 2
DATE J 13__| DIGITNO.2ANODE | DIGIT NO. 2 CATHODE
CODE 14 DIGIT NO. 1 ANODE DIGIT NO. 1 CATHODE
114 —»> } o 51(0.020) TYP. 15 B CATHODE NO. 1 B ANODE NO. 1
(0.045), 16 | ACATHODE NO. 2 A ANODE NO. 1
— 2.54 (0.100 TYP.) 17 G CATHODE NO. 1 G ANODE NO. 1
18 F CATHODE NO. 1 F ANODE NO. 1
E,F NOTES:

* The Side View of package indicates Country of Origin.
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1. DIMENSIONS ARE IN MILUMETERS (INCHES).

3. FOR HDSP-G511/-G513 ONLY.

2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.

0.450 IN.
0.450 IN, ‘
¢ \ |
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L300 IN. — s P
jo———0.526IN. ———*
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¢

HOLE PATTERN FOR PCB LAYOUT TO ACHIEVE UNIFORM 0.450
DIGIT TO DIGIT PITCH. FOR HDSP-FXXX TO HDSP-GXXX.
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Package Dimensions (14.2 mm Series: Single)

e

10 9 8 7 e
|
14.22
17.024.25 (056)
(.6732.01) T —I*Q
‘ 12 .? 45
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‘COLOR BIN
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ST L.
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* The End View of package indicates
Country of Origin.

Package Dimensions (14.2 mm Series: Two Digit)
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Internal Circuit Diagram

FUNCTION
PIN G H
1 [ CATHODEe | ANODEe
2 | CATHODEd | ANODE d
3| ANODE™ CATHODEW!
4 | CATHODEc | ANODE ¢
5 | CATHODE DP | ANODE DP
6 | CATHODEb | ANODEb
7__| CATHODEs | ANODEa
8| ANODEM CATHODEW)
9 | CATHODE! | ANODE(
10| CATHODEg | ANODEg
NOTES:
1. ALL DIMENSIONS IN MILLIMETERS (INCHES).
2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.
3. REDUNDANT ANODES.
4. REDUNDANT CATHODES.
8 FOR HOSP-HS117-HS13 ONLY.

8.00
s [ 254

SIDE VIEW
(. 307) —-‘ y .
: .010)
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Internal Circuit Diagram

B 17 16 15 14 13 12 11 10

'Il 17 16 1514 13121110
Intiiinf B EEi
1702: .25
CENES —(‘.;é.’rq 800
+.01 d
—
12
FUNCTION
481 ™ (%) ~ PIN ] J
DIGIT NO. 1 | (191} 1 E CATHODE NO 1 E ANODE NO. 1
TYe 2 D CATHODE NO. 1 D ANODE NO. 1
l— fz‘f‘z‘: 3 | CCATHODENO.1 | C ANODE NO. 1
4| DP CATHODE NO.1 | DP ANODE NO. 1
4 5 | ECATHODE NO. 1 E ANODE NO. 2
' [ D CATHODE NO. 2 D ANODE NO. 2
7 | GCATHODENO.2 | G ANODE NO.2
rraswid 8 | CCATHODENO. 2 C ANCDE NO. 2
CATEGORY 9 | DP CATHODENO.2 | DP ANODE NO. 2
DATE CODE COLOR BN 10| B CATHODE NO. 2 B ANODE NO. 2
| (NOTE 3) 11| ACATHODE NO. 2 A ANODE NO. 2
3.96 (156} 12 F CATHODE NO. 2 F ANODE NO. 2
MiN I L+ 13| DIGIT NO. 2ANODE | DIGIT NO. 2 CATHODE
f 14 | DIGIT NO. 1 ANODE | DIGIT NO. 2 CATHODE
T - 762 1030) 15| B CATHODE NO. 2 B ANODE NO. 1
MAX. 16 | A CATHODE NO. 1 A ANODE NO. 1
17__| G CATHODE NO. 1 G ANODE NO. 1
2337 254 (.100) 18 | F CATHODE NO. 1 F ANODE NO. 1 J
(.092) TYP NOTES:
511020 1. ALL DIMENSIONS IN MILLIMETERS (INCHES).
TYP 2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.
*The Side View of pac} 3. FOR HDSP-KS11/-K513 ONLY.

I,J  indicates Country of Origin. 301
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Absolute Maximum Ratings

3 Seconds (1.60 mm [0.063 in.]
below seating plane)

Red AlGaAs Red HER Green
HDSP-X01X | HDSP-X11X | HDSP-X21X | HDSP-X51X
Description Series Series Series Series Units
Average Power per Segment 82 37 105 105 mwW
or DP
Peak Forward Current per 150111 45 90131 905! mA
Segment or DP
DC Forward Current per 25121 1571 3004 30161 mA
Segment or DP
Operating Temperature Range -40 to +100 -20 to +100 -40to +100 °C
Storage Temperature Range -55to +100 °C
Reverse Voltage per 3.0 A%
Segment or DP
Lead Solder Temperature for 260 °C

Notes:

N O U W DN =

3-22

. See Figure 1 to establish pulsed conditions.

. Derate above 80°C at 0.63 mA/°C (see Figure 2).

. See Figure 10 to establish pulsed conditions.

. Derate above 53°C at 0.45 mA/°C (see Figure 12).
. See Figure 11 to establish pulsed conditions.

. Derate above 39°C at 0.37 mA/°C (see Figure 12).
. Derate above 91°C at 0.53 mA/°C (see Figure 6).
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Electrical/Optical Characteristics at T, = 25°C

Red
Device Series
HDSP- Parameter Symbol | Min. | Typ. | Max.| Units | Test Conditions
A01X Luminous Intensity/Segment!!:2] Iy 600 | 1100 ped | Ip = 20 mA
(Digit Average)
500 I =10 mA
FO1X, GO1X 650 | 1200 Ip = 20 mA
HO1X, K01X 600 | 1300 Ir =20 mA
1400 Iz = 100 mA Peak:
1/5 Duty Factor
All Devices Forward Voltage/Segment or DP Vr 1.6 2.0 \% Ir = 20 mA
Peak Wavelength ApPEAK 655 nm
Dominant Wavelength!?] Aq 640 nm
Reverse Voltage/Segment or DPI4] Vi 3.0 12 \ Iz = 100 pA
Temperature Coefficient of AVp/°C -2 mV/°C
Vr/Segment or DP
A01X Thermal Resistance LED ROy piv 200 °C/W/
Junction-to-Pin Seg.
FO1X, GO1X 320
HO1X, KO1X 345
AlGaAs Red
Device Series
HDSP- Parameter Symbol | Min. | Typ. | Max.| Units | Test Conditions
A11X Luminous Intensity/Segment!!2] Iy 315 | 600 ped |Ip=1mA
(Digit Average)
3600 Ip=5mA
F11X, G11X 330 | 650 Ir=1mA
3900 I =5mA
H11X, K11X 400 | 700 Ir=1mA
4200 Ip=5mA
All Devices Forward Voltage/Segment or DP % 1.6 2.0 \% Ip=1mA
1.7 Ip=5mA
1.8 22 Ir = 20 mA Peak
Peak Wavelength APEAK 645 nm
Dominant Wavelength!3] M 637 nm
Reverse Voltage/Segment or DP!4] Vr 3.0 | 15 \Y Iz = 100 pA
Temperature Coefficient of AVR/°C -2 mV/°C
Vp/Segment or DP
Al1X Thermal Resistance LED ROy piv 2565 °C/W/
Junction-to-Pin Seg.
F11X, G11X 320
H11X, K12X 400
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High Efficiency Red

Device Series
HDSP- Parameter Symbol | Min. | Typ. | Max.| Units | Test Conditions

A21X Luminous Intensity/Segment!!:2] Iy 360 | 980 ped | Iz =5mA

(Digit Average)

5390 Ir = 20 mA
F21X, G21X 420 | 1200 Ir=5mA
H21X, K21X 900 | 2800 Ir =10 mA
3700 I = 60 mA Peak:
1/6 Duty Factor

All Forward Voltage/Segment or DP Vr 2.0 2.5 \% I = 20 mA
Devices

Peak Wavelength APEAK 635 nm

Dominant Wavelength!! A 626 nm

Reverse Voltage/Segment or DPI4] Vr 3.0 | 30 \Y% Iz = 100 A

Temperature Coefficient of AVR/°C -2 mV/°C

Vr/Segment or DP
A21X Thermal Resistance LED RO piy 200 °C/W/

Junction-to-Pin Seg.
F21X, G21X 320
H21X, K21X 345

High Performance Green

Device Series
HDSP- Parameter Symbol | Min. | Typ. | Max.| Units | Test Conditions
A51X Luminous Intensity/Segment!!:2] Iy 860 | 3000 ped | Iz = 10 mA
(Digit Average)
6800 Ip = 20 mA
F51X, G51X 1030 | 3500 Ir =10 mA
H51X, K61X 900 | 2500 I = 10 mA
3100 I = 60 mA Peak:
1/6 Duty Factor
All Forward Voltage/Segment or DP Vr 2.1 2.5 \% Ir =10 mA
Devices
Peak Wavelength ApEAK 566 nm
Dominant Wavelength(35] M 571 | 577 nm
Reverse Voltage/Segment or DP!4] Vr 3.0 | 50 \Y% Iz = 100 pA
Temperature Coefficient of AVy/°C -2 mV/°C
Vr/Segment or DP
A51X Thermal Resistance LED RO piy 200 °C/W/
Junction-to-Pin Seg.
F51X, Gb1X 320
Hb51X, Gb1X 345
Notes:

1. Case temperature of device immediately prior to the intensity measurement is 25°C.

2. The digits are categorized for luminous intensity. The intensity category is designated by a letter on the side of the package.

3. The dominant wavelength, A, is derived from the CIE chromaticity diagram and is that single wavelength which defines the color of
the device.

4. Typical specification for reference only. Do not exceed absolute maximum ratings.

5. Green (HDSP-A51X/F51X/G51X/H512X/K51X) series displays are categorized for dominant wavelength. The category is designated by
a number adjacent to the luminous intensity category letter.
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Figure 1. Maximum Tolerable Peak Current vs.
Pulse Duration — Red.

50 —————
RO, = 770°CIW

- 45
]
i 40
g
3
Q
;E 30
§U§J 25 LRED
QL'J

w
<% 20 \
= N\
<& 15 \
<
= 10

g
- 5

0

20 30 40 50 60 70 80 90 100 110120

Ta —AMBIENT TEMPERATURE - °C

Figure 2. Maximum Allowable DC Current vs. Ambient
Temperature.
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Figure 4. Relative Luminous Intensity vs. DC Forward Current.
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1.4

1.2

1.0

0.8

— NORMALIZED RELATIVE EFFICIENCY
(NORMALIZED TO 1 AT 20 mA)

0.6

Npeak

05 |

05 10 15 20 25 3.0 35 4.0

Vg — FORWARD VOLTAGE -V

1.0 3.0 30.0 100.0

Ipeak — PEAK FORWARD CURRENT

PER SEGMENT — mA

2.0 | 5.0 10.0 20.0/ 50.0 | 150.0 500.0

Figure 5. Relative Efficiency (Luminous Intensity

per Unit Current) vs. Peak Current.

3-25


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

AlGaAs Red
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Figure 6. Maximum Allowable Average or DC Current vs.
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HER, Green, (cont.)
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Figure 12. Maximum Allowable DC
Current vs. Ambient Temperature.
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Contrast Enhancement
For information on contrast

enhancement, please see
[ Application Note 1015.|

Soldering/Cleaning

For information on soldering
LEDs please refer tg Application
Note 1029.

Electrical/Optical

For more information on
electrical/optical characteristics,
please see|Application Note 1005.|
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Figure 13. Forward Current vs.
Forward Voltage Characteristics.
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Figure 15. Relative Efficiency (Luminous Intensity
per Unit Current) vs. Peak Current.
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