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PROTECTION PRODUCTS - MicroClamp™

uClampO506P
pClamp™
6-Line ESD protection Array

The pClamp™ series of TVS arrays are designed to pro-
tect sensitive electronics from damage or latch-up due
to ESD. They are designed for use in applications where
board space is at a premium. Each device requires less
than 2.6mm? of PCB area and will protect up to six lines.

TVS diodes are solid-state devices designed specifically
for transient suppression. They feature large cross-sec-
tional area junctions for conducting high transient cur-
rents. They offer desirable characteristics for board level
protection including fast response time, low operating
and clamping voltage, and no device degradation.

The uClampO506P is in a 6-pin, ROHS/WEEE compliant,
SLP1616P6 package. It measures 1.6 x 1.6 x 0.60mm.
The leads are spaced at a pitch of 0.5mm and are fin-
ished with lead-free NiPdAu. They may be used to meet
the ESD immunity requirements of IEC 61000-4-2, Level
4 (+15kV air, +8kV contact discharge). The combination
of small size, low capacitance, and high ESD surge capa-
bility makes them ideal for use in portable electronics
such as cell phones, PDAs, notebook computers, and
digital cameras.

Circuit Diagram

Features

@ Transient protection for data lines to

IEC 61000-4-2 (ESD) +15kV (air), £8kV (contact)
IEC 61000-4-4 (EFT) 40A (5/50ns)

Protects six I/0 lines

Ultra-small package (1.6 x 1.6 x 0.6mm) requires
less than 2.6mm? of PCB area

Working voltage: 5V

Low leakage current

Low operating and clamping voltages

Solid-state silicon-avalanche technology

LA A X JER X 4

Mechanical Characteristics

SLP1616P6 6L package

RoHS/WEEE Compliant

Nominal Dimensions: 1.6 x 1.6 x 0.60 mm

Lead Finish: NiPdAu

Molding compound flammability rating: UL 94V-0
Marking: 0506P

Packaging: Tape and Reel per EIA 481
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pplications

Cellular Handsets and Accessories
Cordless Phones

Personal Digijtal Assistants (PDAs)
Portable Instrumentation

Digital Cameras

Peripherals

MP3 Players
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SLP1616P6 (Bottom View)
Nominal Dimensions in mm
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Absolute Maximum Rating

Rating Symbol Value Units
Peak Pulse Power (tp = 8/20us) Ppk 100 Watts
Maximum Peak Pulse Current ( tp = 8/20us) Ipp 7 Amps
ESD per IEC 61000-4-2 (Air) Vee +/- 20 kV
ESD per IEC 61000-4-2 (Contact) +/- 12
Lead Soldering Temperature T 260 (10 sec.) °C
Operating Temperature T, -55 to +125 °C
Storage Temperature Ters -55 to +150 °C

Electrical Characteristics (T=25°C)

Parameter Symbol Conditions Minimum Typical Maximum Units
Reverse Stand-Off Voltage Ve 5 \
Reverse Breakdown Voltage Ver [, =1mA 6 \%
Reverse Leakage Current I Veww = 2V, T=25°C 1 HA
Reverse Leakage Current Iy Veun = 3V, T=25°C 0.500 MA
Clamping Voltage Ve lop = 1A, tp = 8/20us 9 \"
Any I/0 to Ground Pad
Clamping Voltage Ve I, = 1A, tp = 8/20us 10 \
1/0 to I/0
Clamping Voltage Ve lp = 7A, t = 8/20us 11 \
Any 1/0 to Ground Pad
Clamping Voltage Ve lop = TA, t = 8/20us 12 \
/0 to 1/0
Junction Capacitance CJ. Between 1/0 Pins and 60 75 pF
Gnd
V, =0V, f=1MHz
Junction Capacitance CJ. Between |/0 Pins and 30 40 pF
I/0 Pins

V, =0V, f=1MHz
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Typical Characteristics

Non-Repetitive Peak Pulse Power vs. Pulse Time Power Derating Curve
10 110
100
— 90 \
g g
= T &
o 1 o
n.' g 70
g T o 60
3 o
[ % ~ B 50
2 I g 4
g o1 -
o
x < 30
& 20
™~
] 10
0.01 0
0.1 1 10 100 1000 0 25 50 75 100 125 150
Pulse Duration - tp (us) Ambient Temperature - T, (°C)
Clamping Voltage vs. Peak Pulse Current Forward Voltage vs. Peak Pulse Current
12 25 T 11
11 — Waveform
10 Line to Line [ Parameters:
| 21— tr=8ps
- 9 / td = 20us ]
s s e
o 817 /’_ =
> L — > 15
q', 7 LinetoGnd ————— [ | ;,
g 6 g —
S 5 s
g 4 g
E 3 Waveform — ; 0.5 1
o Parameters: __| w
tr = 8us
" a=20us 0 —
0 7 7 0o 1 2 3 4 5 6 7 8 9 10 11 12
0 1 2 3 4 5 6 7 8
Peak Pulse Current - Ipp (A) Forward Current - I (A)
Normalized Capacitance vs. Reverse Voltage ESD Clamping
(+8kV Contact per IEC 61000-4-2)
1
Tek Run: Z.SOGS/SE Sa1t31ple [Trig?] ;
0.9
: iy
14
>08
=
3]
3
s 0.7
=
3
0.6 1 ; : : : .
f=1 MHz %M
05 ‘ ‘ | : : . : .
0 1 2 3 4 5
Reverse Voltage - Vi (V)
“M20.0ns Chi F 256V
Note: Data is taken with a 10x attenuator
v DataSheetdteom wsemtechcom

LI £2UUIl OcTllIlcull VUI Y. 3



< uClampO506P
" SEMTECH

PROTECTION PRODUCTS

ESD Clamping
(-8kV Contact per IEC 61000-4-2)
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Note: Data is taken with a 10x attenuator
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Applications Information

Device Connection for Protection of Five Data Lines

These devices can be configured to protect up to 6
unidirectional data lines or 5 bidirectional lines. The
device is connected as follows:

1. Protection of six I/0 lines is achieved by connecting
pins 1, 2, 3, 4, 5, and 6 to the data lines. The
center tab is connected to ground. The ground
connection should be made directly to the ground
plane for best results. The path length is kept as
short as possible to reduce the effects of parasitic
inductance in the board traces.

N

Bidirectional protection of five 1/0 lines is achieved
by connecting and five pins data lines. The remain-
ing pin is connected to ground. The center pad is
not connected. The ground connection should be
made directly to the ground plane for best results.
The path length is kept as short as possible to
reduce the effects of parasitic inductance in the
board traces.

Circuit Board Layout Recommendations for Suppres-
sion of ESD.

Good circuit board layout is critical for the suppression

of ESD induced transients. The following guidelines are

recommended:

® Place the TVS near the input terminals or connec-
tors to restrict transient coupling.

e Minimize the path length between the TVS and the
protected line.

® Minimize all conductive loops including power and
ground loops.

e The ESD transient return path to ground should be
kept as short as possible.

® Never run critical signals near board edges.

e Use ground planes whenever possible.

Circuit Diagram
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Pin Configuration (Top Side View)
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Pin Identification
1,2,3,4,5 6 Input/Output Lines
Center Tab Ground
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Applications Information - Spice Model
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uClamp0506P Spice Model

Table 1 - uClamp0506P Spice Parameters
Parameter Unit D1 (TVS)
IS Amp 7.82E-15
BV Volt 7.03
VJ Volt 0.73
RS Ohm 0.211
IBV Amp 1.0E-3
CJO Farad 59E-12
1T sec 2.541E-9
M - 0.25
N - 11
EG eV 111
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utline Drawing - SLP1616P6

D = ] D1 DIMENSIONS
N 1 T > + + oMl INCHES | MILLIMETERS
e MIN [NOMMAX| MIN [NOMIMAX
R MARS Do + L A [.020.023].026]0.500.58 | 0.65
E1 ——1l * A110.00 ('8825) .002[0.00 (0.03) 0.05
A2 . 0.15
(L] b 1.007].010].012]0.2010.2510.30

'
L

| A SEATING

m
N D .059.063|.067 | 1.50|1.60 1.70
bxN D1.041].047].051[1.05[1.20]1.30

E |.059.063].067|1.50|1.60[1.70
t: ﬂ} E1].010].0161.020/0.25/0.40|0.50

[ ]aaa]C] % PLANE e .020 BSC 0.50 BSC
HD/Z L [.013[.013].016(0.25[0.33[0.40
A2 At N 6 6
aaa .003 0.08
bbb .004 0.10
NOTES:

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).
2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.

Land Pattern - SLP1616P6

P
X
_ DIMENSIONS
N I I DIM INCHES MILLIMETERS
.051 1.30

B
ﬁ % C .060 1.52
) P .020 0.50
Z G F .018 0.45
Y & % G .035 0.89
X .012 0.30
Y Y .025 0.63
z .085 2.15

Boah;

NOTES:
1. THIS LAND PATTERN IS FOR REFERENCE PURPOSES ONLY.
CONSULT YOUR MANUFACTURING GROUP TO ENSURE YOUR
COMPANY'S MANUFACTURING GUIDELINES ARE MET
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Marking Code Ordering Information

T Part Number L.e?d Qty per Reel Size
[ e I N | Finish Reel
***** - uClamp0506P.TCT Pb Free 3,000 7 Inch

0506P

e MicroClamp and uClamp are marks of Semtech Corporation
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TOLERANCE ON TAPE

Kﬁ ~— Py £0.2 mm (£0.008")
ﬂ«t ﬂ D~ = P2

|
B ) —OH-O— | —
TAPE *‘ Ag E } ) + + + + + + + + +H
! o1, ol E! | T EIECEEE S
1 %QJ LJ\\ o—dllb—g ’\_Jl: b—dllbegl Ip—d [b_d|l |p—g
T ‘
FKO I D Pin 1
EMBOSSMENT

FOR MACHINE REFERENCE
ONLY CENTER LINES OF CAVITY ; : ion i
INCLUDING DRAFT AND RADI Device Orientation in Tape

- .
CONCENTRIC AROUND Bo USER DIRECTION OF FEED

A0 BO KO

1.78 +/-0.05 mm | 1.78 +/-0.05 mm 0.69 +/-0.05 mm

\L?g; B, (Max) D D1 E F (MP:\X) P PO P2 T(MAX) w
8.0

gmm | 42mm 1.5O+0 0.1 mm O;_’gg” 1'75m0mi'10 35:005 | ,, | 40:01 4.0:0.1 204005 | o, + o.3mnTm

-0.0 mm) mm mm mm mm -0.1mm
Contact Information

Semtech Corporation
Protection Products Division
200 Flynn Rd., Camarillo, CA 93012
Phone: (805)498-2111 FAX (805)498-3804
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