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Ultra-low Capacitance ESD / Transient / Surge Protection Array

1 Ultra-low Capacitance ESD / Transient / Surge Protection Array

1.1 Features

+ ESD/ Transient protection of high speed data lines exceeding
— IEC61000-4-2 (ESD): +25 kV (air / contact)
— IEC61000-4-4 (EFT): 2.5 kV / 50 A (5/50 ns)
— IEC61000-4-5 (surge): £6 A (8/20 pus)
« Maximum working voltage: Vgym = 5.5V
+ Extremely low capacitance C, = 0.45 pF 1/O to GND (typical)
+ Very low dynamic resistance: Rpyy /0 to GND = 0.2 Q (typical)
+ Very low reverse clamping voltage: V=9 V (typical) at I, =16 A
+ Protection of Vg5 with one line freely selectable
* Pb-free (RoHS compliant) package

1.2 Application Examples

+ Protection of all I/O and Vg lines in dual USB2.0 ports
» 10/100/100 Ethernet
+ DVI, HDM, FireWire

1.3 Product Description
Pin 6 Pin 5 Pin 4 Pin 1 Pin 3 Pin 4 Pin5 Pin 6
sc74
L L] L ! 1 ! |
Pin 1 Pin 2 Pin 3 GND
Pin 2
a) Pin configuration b) Schematic diagram
ESD5V5U5ULC_PinConf_and_SchematicDiag.vsd

Figure 1 Pin Configuration and Schematic Diagram

Table 1 Ordering Information

Type Package Configuration Marking code
ESD5V5U5ULC SC74 5 lines, uni-directional 20
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2 Characteristics

Table 2 Maximum Rating at T, = 25 °C, unless otherwise specified

Parameter Symbol Values Unit
Min Typ. Max.

ESD contact discharge” Vesp -25 - 25 kV

Peak pulse current (t, = 8/20 us)? | lpp -6 - 6 A

Operating temperature range Top -40 - 125 °C

Storage temperature Tetg -65 - 150 °C

1)  Vggp according to IEC61000-4-2
2) lpp according to IEC61000-4-5

Attention: Stresses above the max. values listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device
reliability. Maximum ratings are absolute ratings; exceeding only one of these values may
cause irreversible damage to the integrated circuit.

21 Electrical Characteristics at T, = 25 °C, unless otherwise specified
IF
A
Ipp |
Irrp
Vi Forward voltage : B AV
IF Forward current i Rpyn = Al
VR Reverse voltage -
IR Reverse current Al
v
Vre
Viee Vit Vi Vewm g
VR =< ' IRWM Yy >VF
Vrrp

Ipp

It p
Y

IR

RpyN ... Dynamic resistance

VRwM ... Reverse working voltage max.

Vil ... Trigger voltage
Vi ... Holding voltage
VEc ... Forward clamping voltage
VRC ... Reverse clamping voltage

Vrrp ... TLP voltage
IRwM ... Reverse working current max.

Ipp ... Peak pulse current

ITrp ... TLP current

Diode_Characteristic_Curve_with_snapback_Uni-directional.svg

Figure 2 Definitions of Electrical Characteristics[1]
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Table 3 DC Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Reverse working voltage | Vgwu - - 55 \ I/0 to GND
Reverse current Ig - <1 100 nA Vg=55YV,
I/0 to GND
Table 4 RF Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Line capacitance C, - 0.45 1 pF Vg=0V,f=1MHz,
I/O to GND
- 0.23 0.5 pF Vg=0V, f=1MHz,
I/O to I/O
Line capacitance C, - 0.25 - pF Vg=0V,
f =825 MHz,
I/0O to GND
- 0.13 - pF V=0V,
f =825 MHz,
I/O to 110
Capacitance variation AC,o.6np | — 0.02 - pF Vg=0V,f=1MHz,
between 1/0 and GND I/0 to GND
Capacitance variation AC oo |- 0.01 - pF Vg=0V, f=1MHz,
between I/O I/0 to I/O
Final Data Sheet 6 Revision 1.2, 2013-02-07
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Table 5 ESD Characteristics at T, = 25 °C, unless otherwise specified
Parameter Symbol Values Unit Note /
Min. Typ. Max. Test Condition
Reverse clamping Ve - 9 - \ lpp =1 A, t,=8/20 ps,
voltage” /0 pin to GND
- 12 - \ lpp =3 A, t,=8/20 ps,
I/0 pin to GND
Reverse clamping Ve - 8.9 - \ lpp =16 A,
voltage?[2] t, =100 ns,
1/0O pin to GND
- 11.5 - \ lpp =30 A,
t, =100 ns,
1/0O pin to GND
Forward clamping Vee - 1.75 - \ lpp =1 A, t,=8/20 ps,
voltageV GND pin to I/0
- 25 - \ lpp = 3 At = 8/20 ps,
GND pin to I/O
Forward clamping Ve - 5.4 - \ lpp =16 A,
voltage?[2] t, =100 ns,
GND pin to I/O
- 9.2 - \ lpp =30 A,
t, =100 ns,
GND pin to I/0
Dynamic resistance Rovn, o |— 0.2 - Q
1/0 to GND?[2] to GND
Dynamic resistance Rown, - 0.3 - Q
GND to 1/0?[2] GND to /0

1) lpp according to IEC61000-4-5

2) Please refer to Application Note AN210[2]. TLP parameter: Z, =50 Q, t, = 100ns, t, = 300ps, averaging window: t; = 30 ns
to t, = 60 ns, extraction of dynamic resistance using least squares fit of TLP charactertistic between lpp; = 10 A and

lppp = 40 A,
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2.2 Typical Characteristics at T, = 25 °C, unless otherwise specified
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Figure 3  Line capacitance C, = f(Vg) at f = 825 MHz
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0.5
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Figure 4  Line capacitance C, =f(f), V=0V
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Figure 5 Insertion loss I, =f(f), V=0V
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10 =
0 0.5 1
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Figure 6 Forward characteristic, I = f(V{), current forced
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I [A]
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Figure 7  Reverse current Iz = f(T,), Vg = 5.5 V (typical)
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Figure 8  Reverse characteristic, Iz = (Vg), voltage forced
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60 ) 30
ESD5V5U5SULC —— ,
Rpyn ===
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40 20 =
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O
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Figure9  TLP characteristic /0 to GND N°t*: [2]
60 ) . 30
ESD5V5U5ULC —— /
RDYN """"""
50 / 25
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= / Rpyn=0.3€ I
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/ g
20 10 5
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10 // 5
0 . 0
5 10 15 20 25
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Figure 10 TLP characteristic GND to /0 N°t*: [2]

Note: TLP parameter: Z, = 50 £, t, = 100 ns, t, = 300 ps, averaging window: t; = 30 ns to t, = 60 ns, extraction of
dynamic resistance using least squares fit of TLP charactertistic between lop; = 10 A and lp, = 40 A. The

equivalent stress level V. according IEC 61000-4-2 (R = 330 £2, C = 150 pF) is calculated at the broad
peak of the IEC waveform at t = 30 ns with 2 A/ kV
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Application Information

Application Information

Gigabit Ethernet
Transceiver (PHY)

P
p RX1 h
b c
p X1 9

RJ45
Ethernet connector

ESDSVAUSULC_Ehernet applcaton vsd

Line-pair #1
Line-pair #2
Line-pair #3

Line-pair #4

secondary =
Secondary ESD/surge ESD current 75 Ohm Res ‘- ©
protection common 2nF cap g o o
523
© =
_— Son
Gigabit Ethernet i = —
Transceiver (PHY) M RJ45 w 3
Quad Transformer Ethernet connector Ll
p *—
®
P RX1 9
N ©
b N ¢ A ¥ o# 2 3
(o P81t
& : 2 & 2
secondary pur pur i 3
Secondary ESD/surge ESD current 75 Ohm Res
protection common 2nF cap
Figure 11 Ethernet
ESO5VSUSULC USE20_appicaton vad
Host Device
controller I TVS ESD I controller
a— diodesarray oy
D1+ D+ D+ D1+
Data #1 ® Il Il Data #1
IN/OUT D1- N o D1- IN/OUT
o | D- Vcc D-_ | ™
USB2.0 Host1 0_| USB2.0 Devicel
LS/FS/HS | GND | LS/FS/HS
Vee USB2.0 cable#1 Vee
* USBConnectors. *
B2.0 H :F USB2.0 cable#2 USB2.0 Device2
LslFSiHS g i GND _-F i LSIFS/HS
‘E D+ Vcc D+ | o
Data #2 D2+ nlke nlkg D2+ Data #2
IN/OUT . . IN/OUT
D2- | : —~ "1 Db- D- | ; | D2-
Ty \ Tvs ESD / ceed
diodes array

Figure 12 USB2.0
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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 C_in 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 13 Ordering information scheme
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5 Package Information
5.1 PG-SC74 (mm)
29202
“225) [B] 1.1 MAX.
1 (035) 0.15356
16 s [ T )
S| o (RS
w w7 e
TIRTRE N} = o
0.35% A
Pin 1 —H=""00(5]6 @] B] 6x 0.1 MAX.D
marking | | |10.95
SEUE
SC74-PO V04
Figure 14 PG-SC74: Package overview
0.5
Do
o
I ~—| AN
\ |
O o
09| |
SC74-FPR V04
Figure 15 PG-SC74: Footprint
P
O[0]¢ |
N — ©
ERED <] &
}"7 L T )
Pin1 ~ 315 1115
marking SC74-TP
Figure 16 PG-SC74: Packing
Ginen,
l:l ﬂ ﬂ Manufacturer
E H S || 2005, June
Date code (YM,
0 K] (YM)
Pin 1 marking Ij H H BCW66H
Laser marking Type code
Figure 17 PG-SC74: Marking (example)
14 Revision 1.2, 2013-02-07
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