HDSP-Ax11
Black Surface Seven Segment Displays AvaGo

T P T T

Data Sheet f - o

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

Description Features

These devices use industry standard size package < Black surface and color tinted epoxy
and pinout. Available with black surface finish. Al « |ndustry standard size
devices are available as either common anode or Industry standard pinout

common cathode. . .
 Choice of character size

7.6 mm (0.30 in.), 10 mm (0.40 in.), 14.2 mm (0.56 in.)

* Choice of colors
AlGaAs Red, High Efficiency Red (HER), Green, Orange

 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

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

Devices
AlGaAs
Orange Red HER Green Package
HDSP- HDSP- HDSP- HDSP- Description Drawing
A411 Alll A211 A511 7.6 mm Common Anode Right Hand Decimal
A413 Al13 A213 A513 7.6 mm Common Cathode Right Hand Decimal B
F411 F111 F211 F511 10 mm Common Anode Right Hand Decimal C
F413 F113 F213 F513 10 mm Common Cathode Right Hand Decimal D
G411 G111 G211 G511 10 mm Two Digit Common Anode Right Hand Decimal E
G413 G113 G213 G513 10 mm Two Digit Common Cathode Right Hand Decimal F
H411 H111 H211 H511 14.2 mm Common Anode Right Hand Decimal G
H413 H113 H213 H513 14.2 mm Common Cathode Right Hand Decimal H
K411 K111 K211 K511 14.2 mm Two Digit Common Anode Right Hand Decimal |
K413 K113 K213 K513 14.2 mm Two Digit Common Cathode Right Hand Decimal J
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Part Numbering System

5082 -X X X X-X X X X X
HDSP-X X X X-X X X X X

Mechanical Options!1!
00: No Mechanical Option

Color Bin Options(!2]
0: No Color Bin Limitation

Maximum Intensity Binl1.2]
0: No Maximum Intensity Bin Limitation

Minimum Intensity Bin!(!,2]
0: No Minimum Intensity Bin Limitation

Device Configuration/Color(!!
1: Common Anode
3: Common Cathode

Device Specific Configuration!1]
Refer to Respective Datasheet

Packagel!!

A: 7.6 mm (0.3 inch) Single Digit Seven Segment Display
F: 10 mm (0.4 inch) Single Digit Seven Segment Display

G: 10 mm (0.4 inch) Dual Digit Seven Segment Display

H: 14.2 mm (0.56 inch) Single Digit Seven Segment Display
K: 14.2 mm (0.56 inch) Dual Digit Seven Segment Display

Notes:

1. For codes not listed in the figure above, please refer to the respective datasheet or contact your nearest Avago
representative for details.

2. Bin options refer to shippable bins for a part number. Color and Intensity Bins are typically restricted to 1 bin per tube
(exceptions may apply). Please refer to respective datasheet for specific bin limit information.
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Package Dimensions (7.6 mm Series) Internal Circuit Diagram

MITERED CORNER FOR
PIN 1 REFERENCE

.254

499 COLOR BIN 010}
{.165) (NOTE 6) MIN 1.27
/‘\10 f 100) LUMINOUS r‘ 050!
INTENSITY —__ | ) S— 508
CATEGORY (020}
J° 7.62 E\N 4 __r TYP.
. DATE CODE x —
{.300}
4y Ny T
) -
297 508 ——f_(zlg(‘)v TYP.
'__297 L1 (2000 — | 381 A B
6.09 (,150}
_’l {.112) (.240) 9—9091 MIN.
= (:3%0) 1 4T Side View of package
A B indicates Country of Origin.
FUNCTION
PIN A B
1 ANODEM! CATHODEIS]
2 CATHODE f ANODE {
3 CATHODEg | ANODEg
4 CATHODEe | ANODEe
(a0 5 CATHODEd | ANODEd NOTES:
127 6 ANODEM CATHODES] | 1. ALL DIMENSIONS IN MILLIMETERS (INCHES).
5.08 | Loso 7 | CATHODEDP | ANODE DP 2. MAXIMUM.
(.200) 3. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.
8 | CATHODEc | ANODEc 4. REDUNDANT ANODES.
A 9 CATHODEb | ANODEb 5. REDUNDANT CATHODES.
-8B 10 | CATHODEa | ANODE a 6. FOR HDSP-A511/-A513 ONLY.

Package Dimensions (10 mm Series: Single)

Internal Circuit Diagram

LUMINOUS INTENSITY CATEGORY

5.59 COLOR BIN (NOTE 3)
10.220) \‘! ,-\
/4 o 0.51
l 1 0.020) ;54
{0.10)
? 1| 143 410 I
21 '90” 8 10.16 1o+16
90 £ 0.50 - )
(()1;::: 0020) 3 eU U 8 {0.400} {0.400)
4 cl7
d
1 =R N\t -
DATE CODE
5.08
{0.200} -
979 MAX -— _»’ 4.29 MIN.
{0.385 MAX.) 6.36 MAX. (0.169 MIN.)
c,D (0.250 MAX.) ™ ¢ )
CyD *The Side View of package
indicates Country of Origin.
FUNCTION
PIN (o] D
3 1 ANODEM CATHODE®
2 CATHODE ANODE t
0.25
oo~ - 3 | CATHODEg | ANODEg
"‘ 762 4 CATHODE e ANODE e
(0.300) 5 CATHODE d ANODE d
s ANODE CATHODEL] :«)ATl.Ele:)lMENSIONS IN MILLIMETERS (INCHES)
¢, 7 CATHODE DP | ANODE DP 2: ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.
8 | CATHODEc | ANODEc 3. FOR HDSP-F511/-F513 ONLY.
9 CATHODEb | ANODEb 4. REDUNDANT ANODES.
10 CATHODE a ANODE a 5. REDUNDANT CATHODES.
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Package Dimensions (10 mm Series:; Two Digit)

!
18 17]15 15 14 13
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12 11 10

JE— 4.29 MmN

0.169

Internal Circuit Diagram

8 17 16 15 14

3 1z o0

1817 16 15 14

1312 n

10
/.

l“;\il
L

T

1 ; T -
] d:)g ] k
0#5'0 " .
10416 37021025 15.24
] - -T— (0.400) {0.670 + 0.010) (0.600)
,0 i U*# Q_#}U .
o [ 1T 7T L
1 23 4 5 6/7 8]0 L°-25Tvp
. (0.010)
L‘ 11.43 5.08 le——
{0.450) {0.200)
3.56
I~ (0.140) ™ (:;4%) F—
5.59 .
0220 FUNCTION
22.86
(0.900) MAX- PIN £ F
1 E CATHODE NO 1 E ANODE NO. 1
E,F 2 D CATHODE NO. 1 D ANODE NO. 1
3 | CCATHODE NO. 1 C ANODE NO. 1
4 DP CATHODE NO.1 | DP ANODE NO. 1
LUMINOUS s E CATHODE NO. 2 E ANODE NO. 2
INTENSITY [ D CATHODE NO. 2 D ANODE NO. 2
CATEGORY 7 | G CATHODE NO. 2 G ANODE NO. 2
8 | CCATHODENO.2 C ANODE NO. 2
T 9 | CP CATHODE NO.2 | DP ANODE NO. 2
. A * | coloren 10 | B CATHODE NO. 2 8 ANODE NO. 2
2 NOTE NO. 3 1" A CATHODE NO. 2 A ANODE NO. 2
12 | F CATHODE NO. 2 F ANODE NO. 2
DATE /] 13 | DIGITNO.2ANODE | DIGIT NO. 2 CATHODE
CODE . 14 | DIGITNO. 1 ANODE | DIGIT NO. 1 CATHODE
114 — 4—‘ L— 0.51 (0.020) TYP. 15 B CATHODE NO. 1 B ANODE NO. 1
(0.043), ' 16 | A CATHODE 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.

1. DIMENSIONS ARE IN MILUMETERS (INCHES).

3. FOR HDSP-G511/-G513 ONLY.

2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.

2

6 7 B 9

0.450 IN.
0.450 IN, ‘
€ \ |
: © 0,0 00 0 0 0 O---fy
o (0 \ [ \ )
o o \
o L X o|- L—=X - L2
of] ] | l
oo > o | (G
' l v © 0/]0o 0 © 0 0 ©
300 IN. —=f s L
jo———0.526IN. ———*
0.675 IN.

&

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)

i

Internal Circuit Diagram

10 9 8 7 6

C
'7é_d"

]
12

.| 800
‘ (.315) — (:m)
i TYP
10 9 8 7 e
| i 1
14.22
12.024.25 (0.56) 15.24
(.6732.01) 1 —I*Q 1.600)
‘ 12 .? 45
12573 o] 68
(.495) 1.270)
MAX .
1
481 !
(.191) | -
FUNCTION
DATE PIN G H
CODE 1 CATHODEe | ANODE e
'L’:Jthzlzglrl‘sr 2 CATHODEd | ANODE d
295 (155) CATEGORY 3 ANODE(3 CATHODEM!
MIN 4 CATHODEc | ANODE ¢
cOLOR BIN 5 CATHODE DP | ANODE DP
"COL
NOTE 5) 6 CATHODEb | ANODE b
7 CATHODEa | ANODEs
| [ ANODEY CATHODE
h 51 1.020} Tvp 9 CATHODE 1 ANODE {
i 10 [ CATHODEg | ANODEg
2.54 (.100) -—*{ 119
TYP (.047) NOTES:
1. ALL DIMENSIONS IN MILLIMETERS (INCHES).
G, H 2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY.
’ 3. REDUNDANT ANODES.
* The End View of package indicates :?g:“m f:::gg‘s- v
Country of Origin. HOSP-HS ONLY.

Package Dimensions (14.2 mm Series: Two Digit)

SIDE VIEW

8.00
(.318)

T

'Il 17 16 1514 13121110

1702: .25 14.22
(673 — —, -4
o (.580)
o 688 [
) a8 {270}
DIGIT NO. 1 ol el t9M
TYP
12.700 6.150
™"(.500) F_( 242)
h,J
LUMINOUS
INTENSITY
DATE CODE CATEGORY
A COLOR BN
| — (NOTE 3)
3.96 (.155) ] |
'ﬂlN |
'f_ B .762 (.030)
MAX.
233 2.54 (.100)
(.092) TP
51 (.020)
TYP
*The Side View of package
I,J  indicates Country of Origin.

7

254

15.24
(.800)

F 2|

FUNCTION
PIN | J
1 E CATHODE NO 1 E ANODE NO. 1
2 D CATHODE NO. 1 D ANODE NO. 1
3 C CATHODE NO. 1 C ANODE NO. 1
4 DP CATHODE NO. 1 OP ANODE NO. 1
5 E CATHODE NO. 2 E ANODE NO. 2
[) D CATHODE NO. 2 D ANODE NO. 2
7 G CATHODE NO. 2 G ANODE NO. 2
8 C CATHODE NO. 2 C ANODE NO. 2
9 DP CATHODE NO. 2 DP ANODE NO. 2
10 B CATHODE NO. 2 B ANODE NO. 2
1" A CATHODE NO. 2 A ANODE NO. 2
12 F CATHODE NO. 2 F ANODE NO. 2
13 DIGIT NO. 2 ANODE DIGIT NO. 2 CATHODE
14 DIGIT NO. 1 ANODE DIGIT NO. 1 CATHODE
15 B CATHODE NO. 1 B ANODE NO. 1
16 A CATHODE NO. 1 A ANODE NO. 1
17 G CATHODE NO. 1 G ANODE NO. 1
18 F CATHODE NO. 1 F ANODE NO. 1 J
NOTES:
1. ALL DIMENSIONS IN MILLIMETERS (INCHES).
2. ALL UNTOLERANCED ARE FOR REFERENCE ONLY.
3. FOR HDSP-K511/-K513 ONLY.

wwwe.DataSheetdlU.com



Absolute Maximum Ratings

AlGaAs Red HER/Orange Green
HDSP-X11X HDSP-X21X/X41X HDSP-X51X
Description Series Series Series Units
Average Power per Segment or DP 37 105 105 mw
Peak Forward Current per Segment or DP 45 90I1 9031 mA
DC Forward Current per Segment or DP 15[5] 3012 3014] mA
Operating Temperature Range —-20to +100 —40 to +100 °C
Storage Temperature Range -55t0 +100 °C
Reverse Voltage per Segment or DP 3.0 v
Wave Soldering Temperature for 3 Seconds 250 °C
(1.60 mm [0.063 in.] below Body)
Notes:
1. See Figure 5 to establish pulsed conditions.
2. Derate above 53°C at 0.45 mA/°C (see Figure 7).
3. See Figure 6 to establish pulsed conditions.
4. Derate above 39°C at 0.37 mA/°C (see Figure 7).
5. Derate above 91°C at 0.53 mA/°C (see Figure 1).
Electrical/Optical Characteristics at Ty = 25°C
AlGaAs Red
Device Series
HDSP- Parameter Symbol Min.  Typ. Max. Units  Test Conditions
Al11X Luminous Intensity/Segment(t2] Iy 315 600 pcd l[F=1mA
(Digit Average) 3600 l-=5mA
F11X, G11X 330 650 [F=1mA
3900 l[r=5mA
H11X, K11X 400 700 l[r=1mA
4200 [F=5mA
All Devices Forward Voltage/Segment or DP Vi 1.6 2.0 \Y lE=1mA
1.7 l[r=5mA
1.8 22 I[r =20 mA Peak
Peak Wavelength APEAK 645 nm
Dominant Wavelengthl3] A 637 nm
Reverse Voltage/Segment or DPI41 Vg 30 15 \Y lr =100 pA
Temperature Coefficient of AVe/°C -2 mV/°C
Vg/Segment or DP
AL1X Thermal Resistance LED RO;-pIN 255 °C/W/
F11X, G11X Junction-to-Pin 320 Seg.
H11X, K12X 400
6
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Orange

Device Series

HDSP- Parameter Symbol  Min, Typ. Max. Units  Test Conditions
A41X Luminous Intensity/Segment ly 0.70 mcd lr=5mA
W (Segment Average)[t2] 10 Te=5mA
H41X, K41X 2.37 Il =10 mA
All Forward Voltage/Segment or DP VE 2.0 2.5 Vv Ir=20 mA
Devices Peak Wavelength APEAK 600 nm
Dominant Wavelengthl3] g 603 nm
Reverse Voltage/Segment or DPI4l Vg 3.0 30 v Ir = 100 A
Temperature Coefficient of AVe/°C -2 mV/°C
Vg/Segment or DP
A41X Thermal Resistance LED RO;.pIN 200 °C/W/
W Junction-to-Pin 320 Seg.
H41X, K41X 345

High Efficiency Red

Device Series

HDSP- Parameter Symbol  Min, Typ. Max. Units  Test Conditions
A21X Luminous Intensity/Segment(t2] ly 360 980 pcd l[r=5mA
(Digit Average) 5390 MT
F21X, G21X 420 1200 [r=5mA
H21X, K21X 900 2800 Ilr =10 mA
3700 Ir = 60 mA Peak:
1/6 Duty Factor
All Forward Voltage/Segment or DP Ve 2.0 25 \Y lr=20 mA
Devices Peak Wavelength APEAK 635 nm
Dominant Wavelengthl3] Ad 626 nm
Reverse Voltage/Segment or DPI4l Vg 3.0 30 v Ir =100 pA
Temperature Coefficient of AVE/°C -2 mv/°C
Ve/Segment or DP
A21X Thermal Resistance LED RO;pIN 200 °C/W/
W Junction-to-Pin 320 Seg.
H21X, K21X 345
7
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High Performance Green

Device Series

HDSP- Parameter Symbol Min.  Typ. Max.  Units Test Conditions
A51X Luminous Intensity/Segment(t2] ly 860 3000 ped  lg=10mA
(Digit Average) 6300 W
F51X, G51X 1030 3500 IF=10mA
H51X, K51X 900 2500 F=10mA
3100 Ir = 60 mA Peak:
1/6 Duty Factor
All Forward Voltage/Segment or DP Ve 21 25 \Y Il =10 mA
Devices Peak Wavelength APEAK 566 nm
Dominant Wavelength3.5] Ad 571 577 nm
Reverse Voltage/Segment or DPI4] VR 3.0 50 v Ir =100 pA
Temperature Coefficient of AVEe/°C -2 mv/°C
Ve/Segment or DP
A51X Thermal Resistance LED RO;pIN 200 °C/W/
F51X, G51X Junction-to-Pin 320 Seg.
H51X, K51X 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, Aq, 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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AlGaAs Red
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Figure 1. Maximum allowable average or dc
current vs. ambient temperature.
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Figure 3. Relative luminous intensity vs. dc
forward current.
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Figure 2. Forward current vs. forward voltage.
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HER, Green, Orange
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Figure 5. Maximum tolerable peak current vs. pulse
duration — HER, Orange.
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Intensity Bin Limits (mcd)

AlGaAs Red

HDSP-Alxx

IV Bin Category Min. Max.
E 0.315 0.520
F 0.428 0.759
G 0.621 1.16
H 0.945 171

| 1.40 2.56
J 2.10 3.84
K 3.14 5.75
L 4.70 8.55
HDSP-F1xx/G1xx

IV Bin Category Min. Max.
D 0.391 0.650
E 0.532 0.923
F 0.755 1.39
G 113 2.08
H 1.70 3.14
HDSP-H1xx/K1xx

IV Bin Category Min. Max.
C 0.415 0.690
D 0.565 0.990
E 0.810 1.50
F 1.20 2.20
G 1.80 3.30
H 2.73 5.00

I 4.09 7.50
11

Orange

HDSP-A41X

IV Bin Category Min Max
A 0.284 0.433
B 0.354 0.541
C 0.443 0.677
D 0.554 0.846
E 0.692 1.057
F 0.856 1.322
G 1.082 1.652
H 1.352 2.066
| 1.692 2.581
J 2.114 3.227
K 2.641 4,034
L 3.300 5.042
M 4.127 6.303
N 5.157 7.878
HDSP-F41X/G41X

IV Bin Category Min Max
C 0.485 0.890
D 0.728 1.333
E 1.091 2.000
F 1.636 3.000
G 2.454 4.500
H 3.682 6.751
HDSP-H41X/K41X

IV Bin Category Min Max
B 0.77 117

C 0.95 145

D 119 1.82

E 1.49 2.27

F 1.85 2.89

G 2.32 3.54

H 2.90 443
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Intensity Bin Limits (mcd), continued

HER

HDSP-A2xx

IV Bin Category Min. Max.
B 0.342 0.630
C 0.516 0.946
D 0.774 1.418
E 1.160 2.127
F 1.740 3.190
G 2.610 4.785
H 3.915 7.177
HDSP-F2xx/G2xx

IV Bin Category Min. Max.
C 0.485 0.890
D 0.728 1.333
E 1.091 2.000
F 1.636 3.000
G 2.454 4.500
H 3.682 6.751
HDSP-H2xx/K2xx

IV Bin Category Min. Max.
E 0.91 1.67
F 1.37 251
G 2.05 3.76
H 3.08 5.64

| 4.62 8.64
J 6.93 12.70
K 10.39 19.04
12

wwwe.DataSheetdlU.com



Intensity Bin Limits (mcd), continued Contrast Enhancement

Green For information on contrast

HDSP-AB5xx enhancement, please see

IV Bin Category Min. Max. Application Note 1015.

H 0.86 1.58 Soldering/Cleaning

| 1.29 2.37 For information on soldering

J 194 355 LEDs., plgase refer to
Application Note 1029.

K 2.90 533

L 4.37 8.01 Electrical/Optical
For more information on
electrical/optical characteristics,
please see Application Note

HDSP-F5xx/G5xx
1005.

IV Bin Category Min. Max.

H 1.54 2.82

| 2.31 4.23

J 3.46 6.34

K 5.18 9.50

L 7.78 14.26

HDSP-H5xx/K5xx

IV Bin Category Min. Max.
E 0.91 1.67
F 1.37 251
G 2.05 3.76
H 3.08 5.64
| 4.61 8.46

Color Categories

Dominant Wavelength (nm)

Color Bin Min. Max.
Green 2 573.00 577.00
3 570.00 574.00
4 567.00 571.00
5 564.00 568.00
Note:

All categories are established for classification of products. Products may
not be available in all categories. Please contact your Avago
representatives for further clarification/information.
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For product information and a complete list of distributors, please go to our website: ~ www.avagotech.com

Avago, Avago Technologies, and the A logo are trademarks of Avago Technologies, Pte. in the United States and other countries.
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