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Uni-directional Ultra-low Capacitance ESD / Transient Protection Array

1 Uni-directional Ultra-low Capacitance ESD / Transient Protection
Array
1.1 Features

ESD / Transient protection of high speed data lines exceeding:
— IEC61000-4-2 (ESD): £20 kV (air / contact)

— |EC61000-4-4 (EFT): 2.5 kV / 50 A (5/50 ns)

— |IEC61000-4-5 (surge): 3 A (8/20 us)

Maximum working voltage: Vg = 5.3 V

Very low reverse current: Iz < 1 nA typ.

Extremely low capacitance: 0.4 pF typ. (I/O to GND)
Four-lines protection array with pad pitch = 0.5 mm
Flow-through design for optimal PCB layout of differential lines
Pb-free package (RoHS compliant) and halogen free package

1.2 Application Examples

» Protection of high speed digital interfaces like:
« HDMI 1.3, HDMI 1.4a, MHL, DisplayPort, S-ATA, DVI, MIPI, MDDI
+ USB2.0, 10/100/1000 Ethernet, FireWire

2 Product Description
Pin9  Pin8 Pin7  Pin6 _ _ _ _
=1 =1 === =1 r— Pin 1 Pin2 Pin4 Pin5
(. (. | | [ (.
| (. | | (| P | I/0 110 1/0 I/O
Ll L=l | | L—d Ll
| |

=1 r-1 | L or=1 .
[ b S R B * ’
| b T I GND
[y | [ngy | — o = Led [ngy | _
Pin1  Pin2 Pin 3 Pin4  Pin5 Pin3

a) Pin configuration b) Schematic diagram

Figure 2-1 Pin Configuration and Schematic Diagram

Table 2-1 Ordering information

Type Package Configuration

Marking code

ESD5V3U4U-HDMI | PG-TSLP-9-1 4 lines, uni-directional

Z1
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3 Characteristics

Table 3-1 Maximum Rating at T, = 25 °C, unless otherwise specified

Parameter Symbol Values Unit
Min Typ. Max.

ESD (air / contact) discharge” Vesp - - 20 kV

Peak pulse current (t, = 8/20 us)? | lpp - - 3 A

Operating temperature range Top -40 - 125 °C

Storage temperature Tetg -65 - 150 °C

1) Vegp according to IEC61000-4-2

2) lpp according to IEC61000-4-5

3.1 Electrical Characteristics at T, = 25 °C, unless otherwise specified

Rovn: Dynamic resistance

Vgr: Breakdown voltage

Vewm Maximum working voltage
V¢: Clamping voltage

Ve Forward clamping voltage

Iop: Peak pulse current

-

A

VR

Ve
Ve Forward voltage
Ie: Forward current
Vg: Reverse voltage

Ir: Reverse current

Diode_Characteristc_Curve_Uni-directonal.vsd

Figure 3-1 Definitions of Electrical Characteristics

Table 3-2 DC Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Reverse working voltage | Vgwu - - 5.3 \
Breakdown voltage Vg 6 - - Vv Igr=1mMA
(/0 to GND)
Reverse current Ig - <1 50 nA Vg=53V
(/0 to GND)
FinalData Sheet 5 Revision 1.1, 2012-07-03
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Table 3-3 RF Characteristics at T, = 25 °C, unless otherwise specified

Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Line capacitance™ C. - 0.4 0.6 pF V=0V, f=1MHz
(/0 to GND)
Line capacitance” C. - 0.2 0.3 pF V=0V, f=1MHz
(110 to 1/0)

1) Total capacitance line to ground

Table 3-4 ESD Characteristics at T, = 25 °C, unless otherwise specified

Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Clamping voltage” A - 19 - \Y lop = 16 A
(/0 to GND)
- 28 - Y lop = 30 A
(/0 to GND)
Forward clamping Ve - 10 - \ lpp =16 A
voltage" (GND to 1/0)
- 17 - Y lop = 30 A
(GND to 1/0)
Dynamic resistance” Rovn - 0.6 - Q /0 to GND
- 0.5 - GND to I/O

1) Please refer to Application Note AN210 [1]. TLP parameter: Z, =350 Q, t, = 100ns, t. = 300ps, averaging window: t; = 30 ns
to t, = 60 ns, extraction of dynamic resistance using least squares fit of TLP characteristic between I, = 10 A and
Ippy, =40 A.
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3.2 Typical Characteristics at T, = 25°C, unless otherwise specified
10°®
107 —
/
10°® —
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Figure 3-2 Reverse current: I =f(T,), Vg =5.3V, (/0 to GND)
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Figure 3-3 Diode capacitance: C, = f(Vy), (/O to GND)
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Figure 3-4 Line capacitance: C, =f(T,)
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Figure 3-5 Line capacitance: C, = f(f), (I/O to GND)
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Figure 3-6 Forward clamping voltage: I+ p = f(V1.p), (GND to 1/O) [1]
40 20
ESD5V3U4U-HDMI —— /
. Rpyn e // .
/#  Rpyn=0.5Q
30 / PYN 15 <
'
_ | / 3
< N
a 20 10 =
£ / o
g
>
O
5 W
N P N N O
15 20 25 30
Vite [V]

Figure 3-7 Reverse clamping voltage: Iy p = f(V1.p), (/O to GND) [1]
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VCL-max-peak =82.2[V]

VCL-30ns-peak =17.3[V]

VoL V]
N
o

1 2 J — N

-100 0 100 200 300 400 500 600 700 800 900
1y [ns]

Figure 3-8 1EC61000-4-2 V, = f(t), 8 kV positive pulse, (I/O to GND)
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o

VCL-max-peak =-76.1[V]

VCL-’QOns-peak =-8.9 [V]

-100 O 100 200 300 400 500 600 700 800 900
I [ns]

Figure 3-9 1EC61000-4-2 V, = f(t), 8 kV negative pulse, (/0 to GND)
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VCL max- peak - 104 8 [V]
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Figure 3-10 IEC61000-4-2 V, =f(t), 15 kV positive pulse, (I/O to GND)
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Figure 3-11 IEC61000-4-2 V, = f(t), 15 kV negative pulse, (I/O to GND)
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4 Application Information

+5V
, x  HDMI Type A
HDMI Source/SinK Connector
== o1
TMDS Data2 — = 5
ESD5V3U4U | 3
—l | | o4
TMDS Data1 == °5
— Os TMDS Channels
TMDS Data0 — o8
ESD5V3U4U | -9
TMDS Clock == o1
¢ == 12
CEC == 13| CEC Line
scL == 1 .14 NcC.
ESD5V3U4U | 15
I | o }DDC (I?C Bus)
SDA == 17| DDCI/CEC GND
== 18| +5v
Hot Plug Detect l 19| Hot Plug Detect
ESD5V3U1U
T 2

Figure 4-1 4lines, uni-directional ESD5V3U4U-HDMI

For protection on the 5 V supply rail please refer to ESD5V3U1U- TVS diode data sheet.

FinalData Sheet 12 Revision 1.1, 2012-07-03



ESD5V3U4U-HDMI

ESD

ESD

Ordering Information Scheme (Examples)

Ordering Information Scheme (Examples)

OP1| |RF | |- XXYY
L» Package
XX =Pin number (i.e.: 02 = 2 pins; 03 = 3 pins)
YY = Package family:
LS = TSSLP
LRH =TSLP
Ly ForRadioFrequency Applications
» Line Capacitance Cpin pF: (i.e.: OP1 = 0.1pF)
5V3/ U/ \n| U - XX YY

L» Package or Application
XX =Pin number (i.e.: 02 = 2 pins; 03 = 3 pins)
YY = Package family:
LS = TSSLP
LRH =TSLP
S =S0T363
U= SC74

XX = Application family:.
LC =Low Clamp
HDMI

——» Uni-/ Bi-directional or Rail to Rail protection

——» Number of protected lines(i.e.: 1 = 1ling; 4 =4 lines)

\ 4

Capacitance: Standard (>10pF), Low (<10pF), Ultra-low (<1pF)

» Maximum working voltage Vrwu in V: (i.e.: 5V3 = 5.3V)

Figure 5-1 Ordering information scheme

FinalData Sheet
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6 Package Information
6.1 PG-TSLP-9-1
Top view Bottom view
oo L0085 $/0.05/A[B
0.31%00 (0.03) &
- ~ - T
— Al
0.05 MAX.| 3 - 0.59] P B
o >
I ~1Y 5.6 0
;:IT"*’ ‘}’ i
4 | 7
[ | == == ;
TN 3
{— - e | 0.94:0025"
of| « 0
> o [a\}
| = 8
[_ X L
Pin 1 marking
8x0.3520025")
1) Dimension applies to plated terminals SLPoPO V02
Figure 6-1 PG-TSLP-9-1: Package overview
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Figure 6-2 PG-TSLP-9-1: Footprint
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0.5

3
Pin 1 1.6

marking

TSLP-9-1-TP V03

Figure 6-3 PG-TSLP-9-1: Packing

1234567 | Twpecode
0 [T[]] — Datacode (YYWW)
\

Pin 1 marking

TSLP-9-1-MK V02

Figure 6-4 PG-TSLP-9-1: Marking (example)
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