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Thermal Considerations

Package Parameter
; : o
QPN 33 00214 T, Operating Junction Temperature Range -40 to +150 C
T Storage Temperature Range -65 to +150 °C
DO-214: 90!
4 . . . . DO-214: 407 o
R Thermal Resistance: Junction to Ambient QFN: 120" C/W
QFN: 60°
Notes: 3) Aluminum PCB
1) Standard FR-4 PCB with Copper Pads (Recommended Size) Thickness: 1.6mm
2) Aluminum PCB Grade: 1-2 W/mK Thermal Conductivity
Thickness: 1.6mm Trace thickness: 2 oz
Grade: 1-2 W/mK Thermal Conductivity nsulation layer thickness: 60 um
Trace thickness: 2 0z Solder Pad Dimensions: 1.27mm x 2.54mm (Recommended Size)

Insulation layer thickness: 215 um
Solder Pad Dimensions: 2.0mm x 2.8mm (Recommended Size)
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6 LEDs in Series 50% Duty Cycle 10kHz 5 LEDs and 1 PLED in Series 50% Duty Cycle 10kHz

Tek Run: 2.50MS/s  HiRes Tek Run: 2.50M5/s  HiRes
BT 1 : T 1
C1 Pk—Pk €2 Pk-Pk
s.amv 9. 1my
s \ 4
| |
5.00my M 20.0s Chi 7 sV 25 Jun 2008 5.00mV  M20.04s Ch2 7 2.4mV 1jul 2008
13:18:23 15:31:15

Note:

These two graphs show the current magnitude through the LED string with and without the PLED included. There is no noticeable effect on the LED current magnitude when the PLED is included in the circuit as compared to the
LED current magnitude when the PLED is not in the circuit. (The conversion factor for the test measurement in the graphs above is 10mA/mV for the Pearson coil measurement, therefore, the current magnitude in the first figure is
10mA*8.9 = 89mA, while the second figure is 91mA.)

PLED in the Off-State 10kHz PLED device zeners and then turns fully on 10kHz

Tek Run: 50.0MS/s  Hi Res Tek Run: 50.0MS/s  Hi Res
T 1 b-F 1
o v b 5 e
C1 Pk-Pk . i T "l c1pPk-pPk
31.8mv 34.6mv
| C2 Max C2 Max
4 sy J . . 4 713V
O |
,,,,,,,,,,,,,,,, LT
ST ¥ SN - |
o 5 2ofed |
T0.0mv  ChZ 5.00V WM 1.00§s CAT 7 —GO0MV 28 jun 2008 WIE[ 10.0mV  Ch2 5.00V M 1.004s Chi 7 —B600MV 28 jun 2008
10:07:49 10:08:29
Channel 1: current through LEDs (318 mA) Channel 1: current through LEDs (346 mA) and PLED device once it is fully turned on 2.5 psec later
Channel 2: voltage across PLED device (4.5 V) Channel 2: voltage across PLED device (21.3 V before PLED crowbars with 2 V drop)
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PLED Series

Soldering Parameters

Reflow Condition

Pb — Free assembly

-Temperature Min (T

)

s(min)’

150°C

Pre Heat

-Temperature Max (T

)

s(max)’

200°C

-Time (min to max) (t,)

60 - 180 secs

Average ramp up rate (Liquidus Temp (T,) to peak

3°C/second max

S(max)

T. toT, - Ramp-up Rate

3°C/second max

-Temperature (T,) (Liquidus)

217°C

Reflow

-Temperature (t,) 60 - 150 seconds
Peak Temperature (T,) 2605 °C
Time within 5°C of actual peak Temperature (t ) 30 seconds

Ramp-down Rate

6°C/second max

Time 25°C to peak Temperature (T,)

8 minutes max

T

s(min)

Temperature (T)

25°C

=

Ramp-up Critical Zone

Ty toTp
Lt
Ramp-down
f—, ——
Preheat
125°C to Peak
Time (t)

Do not exceed

260°C

Physical Specifications Environmental Specifications

Terminal Material

Copper Alloy

Terminal Finish

100% Matte Tin Plated

Body Material

UL Recognized epoxy meeting flammability

classification 94V-0

High Temperature
Voltage Blocking

MIL-STD-750: Method 1040, Condition A
80% min V., (VAC-peak), 150°C,
504 hours

Downloaded from AFFOW.COmM.

Temperature Cycling

MIL-STD-750: Method 1051
-65°C to 150°C, 15-minute dwell,
100 cycles

Biased Temperature &
Humidity

EIA/JEDEC: JESD22-A101
52VDC, 85°C, 85%RH, 1008 hours

High Temperature Storage

MIL-STD-750: Method 1031
150°C, 1008 hours

Low Temperature Storage

-65°C, 1008 hours

Thermal Shock

MIL-STD-750: Method 1056
0°C to 100°C, 5-minute dwell,
10-second transfer, 10 cycles

Resistance to
Solder Heat

MIL-STD-750: Method 2031
260°C, 10 seconds
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Dimensions - QFN (3x3) Package

TOP VIEW BOTTOM VIEW . Mnches |

Dimensions

‘<7 A —»‘ l "— c —-1 r.u Min Typ Max Min Typ Max
= T A 0.114 | 0118 | 0.122 | 2.900 | 3.000 | 3.100
T 014 | 0118 | 0.122 | 2900 | 3.000 | 3.100
c 0.075 | 0079 | 0.083 | 1900 | 2.000 | 2.100
i i E 0.011 | 0015 0019 | 0285 | 0385 | 0485
Lf F 0.076 | 0080 | 0084 & 1930 | 2.030 | 2.130
[ H 0.035 | 0039 | 0043 | 0900 @ 1000 | 1100
J 0.000 | 0.004 | 0008 | 0.000 | 0.100 & 0.200
END VIEW SIDE VIEW K1 0004 | 0008 @ 0012 | 0100 & 0200 & 0300
! N K2 0.004 | 0008 | 0.012 | 0.100 & 0200 0.300
D‘ ‘: s E :‘ e M1 0.056 | 0.060 | 0.064 | 1143 | 1530 | 1630
A i h"” - M2 0038 0042 0046 | 0970 | 1070 1170
N1 0.096 | 0.100 | 0104 | 2.440 | 2.540 & 2.640
N2 0.082 | 0.086 | 0.090 | 2.080 | 2.180 | 2.280
\ |} o0585mm

1.93mm

]
2.15mm

Recommended solder pad layout
(Reference Only)

Dimensions - DO-214 AA Package

B . | Inches | Milimeters |
0 MEASURING POINT Dimensions |y, Max Min Max
A 0.130 0.156 3.30 3.95
| B 0.201 0.220 5.10 5.60
] n I c 0.077 0.087 195 2.20
” 2 A D 0.159 0.181 4.06 4.60
B i J E 0.030 0.063 0.75 160
F 0.075 0.096 1.90 2.45
G 0.002 0.008 0.05 0.20
T T H 0.077 0.104 1.95 2.65
K 11 F K 0.006 0.016 0.15 041

. |

0.079"
[
(2.0mm )

=

0.110"
(2.8mm)

0.079"
(20mm )

Recommended solder pad layout
(Reference Only)
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Part Numbering System Part Marking System
PLED X 012 po-214
[l e |
Type — L——Package Type oo
PLED: LED Protector Q12: 3.0x3.0mm QFN Gathode Barto '~
s: DO_214 ndicate Diode Direction
Vrm
6 Volts
9 Volts QFN
13 Volts A px
18 Volts XXXXX

Cathode Bar to
Indicate Diode Direction

Packaging
Package Description Packaging Quantity Industry Standard
Q12 QFN 3x3 5000 EIA-481-1
S DO-214 2500 EIA-481-1
Tape and Reel Specification - QFN (3x3)

Description
[y

n A Reel Diameter N/A 12992 N/A | 330.0
B Drive Spoke Width 0.059 N/A 1.50 N/A
C Arbor Hole Diameter 0.504 | 0.5631 | 12.80 | 13.50
D Drive Spoke Diameter 0.795 N/A 20.20 N/A
N Hub Diameter 1.969 N/A | 50.00 | N/A
w1 Reel Inner Width at Hub 0.488 | 0.567 | 12.40 | 14.40
ey T I*D—i Po Dy CARRERTAPE ! A0 Pocket Width at bottom 0.126 | 0.134 | 320 | 3.40
f 'O' 55t g ’O e G"_—_—_—_—_—_} -1 BO Pocket Length at bottomn 0.126 | 0.134 | 320 | 3.40
) 1 ¥Bo ¢_F DO Feed Hole Diameter 0.059 | 0.063 = 150 | 160
‘Q’” m I®‘I-Z'I“ E{ ‘iv D1 Pocket Hole Diameter 0059 NA | 150 @ N/A
K—"): le— _T —I p; ;4_ I E1 Feed hole Position 1 0.065 | 0.073 | 165 1.85
! l COVER TAPE : : M E2 Feed hole Position 2 0.400 | 0.408 | 10.15 | 10.35
Tape Dimension ltems F Feed hole center-Pocket hole | 0.215 | 0.219 | 5.45 5.65
Ko Pocket Depth 0.039 | 0.051 1.00 1.30
ot an R CovERTAPE PO Feed hole Pitch . 0.153 | 0.161 3.90 4.10
END | ¥ P1 Component Spacing 0.311 | 0.319 7.90 8.10
e SMPH T SN P2 | Feed hole centerPocket hole | 0.077 | 0.081 190 | 2.06
‘D] D\ = D\ D D T Carrier Tape Thickness 0.010 | 0.014 0.25 0.35
| TRAILER _,i . LeADER | w Embossed Carrier Tape Width| 0.453 | 0.484 | 11.50 | 12.30
160mm M-} A00mm MIN WO | Cover Tape Width 0.358 | 0.366 9.10 = 9.30

Leader and Trailer Dimension of the Ttape
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DO-214 Embossed Carrier Reel Pack (RP)

Meets all EIA-481-1 Standards

0(1507) < Cathode bar on this side
+ +OOA)A)OOOOOOOOOlOOOOOOOOOOOOOOO
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(and millimeters).
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Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and test each product selected for their own applications. Littelfuse products are
not designed for, and may not be used in, all applications. Read complete Disclaimer Notice at: www.littelfuse.com/disclaimer-electronics.
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