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Electrical Optical Characteristics 

Part No.
Color Temp. Luminous Efficacy Ø  v CRI Power Beam Angle

Remark
[K] [lm/W] [lm] [W] [º]

Bulb-5630 2,800 ~ 7,000 67.5 540 80 8.0 130

Bulb-A3 2,800 ~ 7,000 40.1 308 80 7.5 130

Bulb-A4 2,800 ~ 7,000 56.0 454 80 8.1 130

5630 Series

Size : 5.6 x 3.0 mm

Thickness : 0.9 mm

Size : 12 pi

Thickness : 6.54 mm

A3 series

Bulb lamp1. LED lamp application

Size :  7.0 x 7.0 mm

Thickness : 2.95 mm

A4 series
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Electrical Optical Characteristics 

Part No.
Color Temp. Luminous Efficacy Ø  v CRI Power Beam Angle

Remark
[K] [lm/W] [lm] [W] [º]

MR16-A3 2,800 ~ 7,000 38.5 154 80 4.0 15 ~ 35

MR16-Z5 2,800 ~ 7,000 49.2 300 80 6.1 15 ~ 35

21.80

23.30

19.40

49.70

45.70

56.85

39.00

12.00

5.85

1.50

24.80

21.80

23.30

19.40

49.70

45.70

56.85

39.00

12.00

5.85

1.50

24.80

Size : 3.5 x 3.5 mm

Thickness : 2.0 mm

Z5 series

MR16 lamp1. LED lamp application

Size : 12 pi

Thickness : 6.54 mm

A3 seriesGU10 for GE 
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Size : 7.4 pi

Thickness : 5.08 mm

P4 series

PAR30 lamp1. LED lamp application

Size : 12 pi

Thickness : 6.54 mm

A3 series

Electrical Optical Characteristics 

Part No.
Color Temp. Luminous Efficacy Ø  v CRI Power Beam Angle

Remark
[K] [lm/W] [lm] [W] [º]

PAR30-A3 2,800 ~ 7,000 39.1 462 80 11.6 15 ~ 35

PAR30-P4 2,800 ~7,000 54.7 648 80 11.8 15 ~ 35
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Electrical Optical Characteristics 

Part No.
Color Temp. Luminous Efficacy Ø  v CRI Power Viewing Angle

Remark
[K] [lm/W] [lm] [W] [º]

SDENG

(5630/5050)
2,800 ~ 7,000 63.0 730 80 12.0 120

SDOWN

(5630/5050)
2,800 ~ 7,000 65.0 650 80 10.0 120

< SDOWN_ENG>< SDOWN >

Å(L) : low grade inv.

Å(H) : High grade inv.

Down light / engine1. LED lamp application

5630 Series

Size : 5.6 x 3.0 mm

Thickness : 0.9 mm

5050 Series

Size : 5.0 x 5.0 mm

Thickness : 1.4 mm
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Electrical Optical Characteristics 

Part No.
Color Temp. Luminous Efficacy Ø  v CRI Power

Remark
[K] [lm/W] [lm] [Ra] [W]

FLAT-5630
3,500 78.6 3,928 80 50.0

5,000 84.5 4,224 80 50.0

FLAT-5050
3,500 80.5 4,026 80 50.0

5,000 98.1 4,906 80 50.0

Flat light1. LED lamp application

5630 Series

Size : 5.6 x 3.0 mm

Thickness : 0.9 mm

5050 Series

Size : 5.0 x 5.0 mm

Thickness : 1.4 mm
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Electrical Optical Characteristics 

Part No.
Color Temp. Luminous Efficacy Ø  v CRI Power

Remark
[K] [lm/W] [lm] [Ra] [W]

Tube-5630 5,000 72.0 1,578 80 22.0

Tube-5050 5,000 74.6 1,858 80 22.0

LED tube light1. LED lamp application

5630 Series

Size : 5.6 x 3.0 mm

Thickness : 0.9 mm

5050 Series

Size : 5.0 x 5.0 mm

Thickness : 1.4 mm
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2.1 Thermal design

2.1.1 LED Module structure

- LED PKG : ACRICHE, Z-Power LED

- PCB : FR4 PCB, Metal PCB

- Heat sink (option) : Al H/S, Ceramic H/S

2.1.2 Thermal resistance

- RŪj-a : RŪj+ RŪc+ RŪb+ RŪa

2. Design guide for lamps Thermal design

Al PLATE

TIM

HEAT SINK

< Fig. 2 LED Module structure >

TJ : Junction temperature

Tc : Case temperature

Tb : Board temperature

Ta : Ambient temperature
Ambient

Chip

< Fig. 1 Thermal resistance >
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2. Design guide for lamps

2.1.3 Energy transformative rate of Light source

- Heat : LED >> Fluorescent > Metal halide > Incandescent

- Visible light : Metal halide > LED > Fluorescent >> Incandescent

Incandescent

(60W)

Fluorescent

(typical linear CW)

Metal 

halide
LED

Visible light 8% 21% 27% 15~25%

IR 79% 37% 17% 0%

UV 0% 0% 19% 0%

Total radiant energy 81% 58% 63% 15~25%

Heat

(Conduction + Convection)
19% 42% 37% 75~85%

Total 100% 100% 100% 100%

< Table 1 Energy transformative rate >

Thermal design

< Fig. 3 Relative life time VS Tj >
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2. Design guide for lamps Thermal design

1 : slim/lightweight design

2 : high efficiency thermal structure design

3 : natural convection tech.

4 : forced convection tech. 

5 : LED Module/plate heat spreader tech.

6 : fixture + heat sink tech.

7 : heat resisting materials

highlow
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< Fig. 4 Main issues in thermal design >

2.1.4 key point (LED Thermal management ; LED module/engine)

- Slim/lightweight design

- High efficiency thermal structure design
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2. Design guide for lamps Thermal design

2.1.5 Slim/lightweight design

- Density, Thermal conductivity

Material Diamond Cu Al1001 Al5056 Al6063 A308.F Ceramic

Density

[kg/m3]
3,520 8,960 2,705 2,680 2,700 2,760 3,300

Specific heat

[J/kg-K] 
509.1 385 900 880 900 96.3 850

Thermal conductivity

[W/mK] 
2,300 385 231 138 209 109 180

Thermal capacity

[J/m3-K] 
1,792,032 3,449,600 2,434,500 2,358,400 2,430,000 2,657,800 2,805,000

Thermal diffusivity x 106

[m2/s] 
1,280 112 94.9 58.5 86.0 41.0 64.2

< Table 2 Energy transformative rate >
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2. Design guide for lamps Thermal design

2.1.6 High efficiency thermal structure design

- Method of cooling system        

< Table 3 Heat sink type ; area : 25 x 25mm>

Normal load limit Typical height Mechanism

Passive heat sink 5~50 Watts ~10mm Natural convection

Active heat sink

(ex. FAN)
10~160 Watts 35~80mm Forced convection

Liquid cooled cold plates - 10~20mm Fluid flow

Phase change recirculation system

(ex. Heat pipe)
100~150 Watts 5~10mm Phase transition
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2. Design guide for lamps Thermal design

- Design of Module heat sink

< Table 4 Heat sink design type ; Power dissipation (Z-Power 5W) >

Specification & Size Fig. TB( ) RŪBA( /W)

Size : 99.85 x 70.08 mm

FP : 3.18mm     DH : 23.90mm

FH : 20.5mm     FN : 8ea

37.9 2.58

Size : 59.60 x 53.08 mm

FP : 3.70mm     DH : 25.95mm

FH : 22.1mm     FN : 8ea

51.5 5.30

Size : 50.14 x 49.80 mm

FP : 2.42mm     DH : 29.84mm

FH : 26.00mm FN : 48ea

44.7 3.94

Size : 61.00 x 58.00 mm

FP : 3.90mm     DH : 20.50mm

FH : 17.00mm FN : 121ea

51.9 5.38

FP

DH

FH

< Fig. 5 Heat sink design point >
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2. Design guide for lamps Thermal design

- Design of MR16 Lamp heat sink

Cover / Lens

CASE 2CASE 1

Cover / Lens

Measuring

point

Fin

Thickness
1mm 1mm 1mm 1mm 2mm 2mm

Fin

pitch
1mm 3mm 4mm 5mm 2mm 4mm

Hot source 79.2 75.4 77.4 78.5 77.0 77.4

Top base 76.7 72.9 74.9 75.9 74.5 74.8

Wall 75.2 71.2 73.2 72.1 72.9 71.6

Inside air 65.1 61.9 63.5 64.2 63.3 63.5

Ambient 25.0 25.0 25.0 25.0 25.0 25.0

Measuring

point

Fin

Thickness
1mm 1mm 1mm

Fin

pitch
1mm 3mm 5mm

Hot source 76.9 78.9 81.9

Top base 74.4 76.4 79.3

Wall 72.9 74.8 75.0

Inside air 63.6 64.7 67.1

Ambient 25.0 25.0 25.0

< Table 5 Heat sink design ; Case 1, MR16, ū49, A3(3.4W) >< Table 6 Heat sink design ; Case 2, MR16, ū49, A3(3.4W) >

Simulation data
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2. Design guide for lamps Thermal design

- Design of MR16 Lamp heat sink

Conduction < Convection 

< Fig. 6 Distribution temperature on natural convection > < Fig. 7 Distribution fluid flow in natural convection >

Conduction > Convection 

Material VS Size VS Structure VS COST

Simulation data
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2. Design guide for lamps Thermal design

< Fig. 8 Section two different materials face >

< Fig. 9 T3 ster Master ; differential structure function(s) >

TIM Thermal conductivity [W/mK]

- Thermal grease : 0.80 ~ 5.5

- Thermal PAD : 0.5 ~ 3.9

- Thermal Tape : 0.5 ~ 1.5

- Design of mechanical connection

< Fig. 10 Connection face PCB to Al body ; Polishing >
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2. Design guide for lamps Thermal design

2.1.7 PKG Structure trend

- COB, COH, COW

< Fig. 11 PKG Structure trend>

COB (Chip On Board)

Heat sink PCB COH (Chip On Heat sink PCB)

Normal LED Module COW (Chip On Wafer) / WLP (Wafer Level Package)
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2. Design guide for lamps Thermal design

- Ceramic PKG VS COB PKG
Simulation data

Junction

Socket

Body

88

73

68

RŪj-b=4.54

RŪb-s=1.51

RŪj-s=6.05

Junction

Socket

Body

72

69

65

RŪj-b=0.9

RŪb-s=1.21

RŪj-s=2.11

< Fig. 12 Distribution temperature ; MR16 Lamp using ceramic PKG > < Fig. 13 Distribution temperature ; MR16 Lamp using COB PKG >
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2. Design guide for lamps

2.2 Optical design

2.2.1 General optical solutions

- Reflector type

- Collimator type

- Fresnel lens type

Viewing angle

2nd Optic type
Fig.

10deg. Target

Efficiency

30deg. Target

Efficiency
Cost remark

Reflector type 85.1% 86.4%
60%(R/F) 

+ 30%(Cover)
Cover loss

Collimator type 90.5% 91.8% 100%

Fresnel Lens type 80.2% 81.9% 100% Slim lens

< Table 7 Simulation result (A3 120deg.) >

Optical design
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2.2.2 Special optical solutions

- Reflector type

- Group oval lens type

Viewing angle

2nd Optic type
Fig. Type II Type III Type V remark

Reflector type - 84% 84% 84%

Group oval lens type 94% 94% 94% Cost ŷ

< Table 8 Simulation result (Z5 120deg.) >

< Fig. 14 Design guide for street light >

2. Design guide for lamps Optical design
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2. Design guide for lamps Optical design

1 : anti color spreading

2 : high 2nd optic efficiency

3 : reflector materials

4 : lens integration tech.

highlow
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< Fig. 15 Main issues in optical design >

2.2.3 key point (Efficiency & Quality ; LED module/engine)

- Anti color spreading

- High 2nd Optic efficiency
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2.2.4 Anti color spreading

- Cover, Flyeye, Diff. face

Viewing angle

2nd Optic type
Fig. Efficiency Cost remark

Cover 95~93%
60%(R/F) 

+ 30%(Cover)
only cover

Flyeye 66% 100%

Diff. face 91% 100%

< Table 9 Anti color spreading method >

2. Design guide for lamps Optical design
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2. Design guide for lamps Optical design

2.2.5 High 2nd optic efficiency

- MR16 Reflector Design
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0.8

1.0

13deg

30.0 űmm
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14.0 mm

Optic efficiency : 81.50%

< Fig. 16 Reflector design ; Case 1, MR16, ū49, A3(3.4W) >

Simulation data
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Optic efficiency : 81.60%

< Fig. 17 Reflector design ; Case 2, MR16, ū49, A3(3.4W) >

Al coat
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Poly Carbonate

0.0

0.2

0.4

0.6

0.8

1.0

0

30

60

90

120

150

180

210

240

270

300

330

0.0

0.2

0.4

0.6

0.8

1.0

14deg

18.0 űmm

33.3 űmm

13.0 mm12.0 űmm

8.0 mm

Optic efficiency : 84.07%

< Fig. 18 Collimator design ; Case 1, MR16, ū49, A3(3.4W) >
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< Fig. 19 Collimator design ; Case 2, MR16, ū49, A3(3.4W) >

Simulation data
- MR16 Collimator design

2. Design guide for lamps Optical design
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< Fig. 20 Fresnel lens design ; Case 1, MR16, ū49, A3(3.4W) >

Optic efficiency : 74.60%

< Fig. 21 Fresnel lens design ; Case 2, MR16, ū49, A3(3.4W) >

Simulation data
- MR16 Fresnel lens design

2. Design guide for lamps Optical design
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2. Design guide for lamps

- Group oval lens type

< Table 10 Simulation result (A3 120deg.) >

Viewing angle

2nd Optic type
Type II Type III Type V remark

Polar luminous 

intensity distribution

Cartesian luminous 

intensity distribution

Application Park

Optical design

- Outdoor engine group oval lens
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VS

2. Design guide for lamps

B22 type CFL B22 type LED bulb 7.5W


