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ESD protection for HDMI transceivers with integrated level shifter IP4776CZ38
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USB2.0 protection with PESD5VOU1BL in SOD882

Portfolio key features

» Level shifting, buffering, ESD protection, termination,
pull-up resistors, EMI filtering

» Superior size / performance ratio

» Fully integrated passive and active components

» Lowest line capacitance for high-speed interfaces,
Cipe = 1.0 pF

» High-level ESD protection in compliance with
IEC 61000-4-2, level 4

» Lead-free products

founded by Philips



Rail-to-Rail ESD protection diodes, ultra low capacitance < 5 pF

Number of protected lines Ik @ Vg Ciine ESD rating*
max (pA) (V) typ (pF) max (kV)
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* acc. to IEC 61000-4-2 (contact discharge)
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SOT143B 29x13x1.0
5 ball CSP 1.34 x 0.96 x 0.65
4 ball CSP 0.76 x 0.76 x 0.65

SOT363 (SC-88)  2.0x 1.25x0.95

SOT457 (SC-74) 29x1.5x1.0
SOT886 (XSON6)  1.45x1.0x0.5
SOT552
(TSSOP10) 3.0x3.0x1.1
SOT96 (SO8) 49x3.9x1.75
9 ball CSP 1.52x 1.46 x 0.65

SOT552

(TSSOP10) 3.0x3.0x1.1

types in bold red represent new products



ESD protection diodes, very low capacitance < 25 pF

Number of protected lines

uni- bi-
directional
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SOT23

SOD323 (SC-76)
SOD523 (SC-79)
SOD882

SOD323 (SC-76)

SOT883 (SC-101)

SOT23

SOT886 (XSON6)

SOT353 (SC-88A)

SOT665

5 ball CSP

SOT886 (XSON6)

SOT363 (SC-88)

SOT666

29x1.3x1.0

1.7 x1.25x0.95
1.2x0.8x0.6
1.0x0.6x0.5

1.7 x1.25x 0.95

1.0x0.6x0.5

29x1.3x1.0

1.45x1.0x0.5

2.0x1.25x0.95

1.6x1.2x0.55

1.12x1.12 x 0.65

1.45x1.0x0.5

2.0x1.25x0.95

1.6 x1.2x0.55

types in bold red represent new products
types in bold red italic underlined represent products in development




ESD protection diodes, very low capacitance < 25 pF (continued)

Number of protected lines Ciine P ESD rating** Configuration Type Package Size
uni- bi- typ (pF) | max (W) max (kV) (mm)
directional

0.025 5 16 35 20 O—K—3—s PESD5VOL6US SOT96 (SO8) 49x39x%x1.75
2 I~
6 5 B g
0.025 5 16 35 20 e PESD5VOL6UAS  SOT505 (TSSOP8)  3.0x3.0x 1.1
<3 PESD5VOL7BS SOT96 (SO8) 49x3.9x1.75
ElHa——s+7]
7 0.025 5 7 35 20 Gl—tI5)
E——5]
- PESD5VOL7BAS  SOT505 (TSSOP8)  3.0x3.0x 1.1
A1 A2 A4 D3 D4 D5
16 15 0.01 3 15 - 15 IP4080CX20/LF WLCSP 2.51x2.01x0.65

*8/20 ps surge pulse acc. to IEC 61000-4-5
**acc. to [EC 61000-4-2 (contact discharge)
**xf=5MHz; Vg =0V

ESD protection diodes, standard capacitance

Number of protected lines lem @ Vewm Ciine Pop* ESD rating** Configuration Type Package Size
uni- bi- max (pA) (V) typ (pF) | max (W) max (kV) (mm)
directional

200 150 PESD3V3S1UL
1 5 150 150 PESD5VOS1UL
0.05 12 38 150 PESD12VS1UL SOD882 1.0x 0.6 x0.5
0.05 15 32 150 PESD15VS1UL
0.05 24 23 150 PESD24VS1UL
2 3.3 207 330 PESD3V3S1UB
1 5 152 260 PESD5V0S1UB
1 0.05 12 38 180 PESD12VS1UB
0.05 15 32 160 PESD15VS1UB
0.05 24 23 160 PESD24VS1UB
6 2.5 229 260 PESD572.5 SOD523 (SC-79) 1.2x0.8x0.6
0.05 3.3 172 260 PESD5Z3.3
0.05 5 89 180 PESD5Z5.0
0.01 6 78 180 PESD5Z6.0
0.01 7 69 180 PESD5Z77.0
0.01 12 35 200 PESD5Z12
PESD5VOS1BA SOD323 (SC-76) 1.7 x1.25x0.95
0.1 5 5 120 30 PESD5VO0S1BB SOD523 (SC-79) 1.2x0.8x0.6
PESD5VOS1BL SOD882 1.0x0.6x0.5
1 2 S 101 500 30 sz PESD3V3L1BA
1 5 75 500 30 — PESD5VOL1BA
0.05 12 19 200 30 PESD12VL1BA SOD323 (SC-76) 1.7 x 1.25x0.95
0.05 15 16 200 30 PESD15VL1BA
0.05 24 " 200 23 PESD24VL1BA

types in bold red represent new products



ESD protection diodes, standard capacitance (continued)

Package

Number of protected lines Cine Ppe* | ESDrating™ |  Configuration
uni- bi- typ (pF) max (W) max (kV)
directional
2 3.3 207 330 30 . PESD3V3S2UAT
1 5 152 260 30 PESD5VOS2UAT
0.05 12 38 180 30 B PESD12VS2UAT
0.05 15 32 160 30 ] PESD15VS2UAT
0.05 24 23 160 23 = PESD24VS2UAT
3 3.3 200 150 30 PESD3V3S2UQ
0.3 5 150 150 30 PESD5V0S2UQ
2 1 0.03 12 38 150 30 PESD12VS2UQ
0.05 15 32 150 30 [ PESD15VS2UQ
0.05 24 23 150 23 B PESD24VS2UQ
2 3.3 207 330 30 PESD3V3S2UT
1 5.25 152 260 30 = PESD5V252UT
1 12 38 180 30 stz PESD12VS2UT
1 15 32 160 30 PESD15VS2UT
1 24 23 160 23 PESD24VS2UT
0.1 5 35 120 30 PESD5V0S2BT
2 3.3 101 350 30 [The—s% PESD3V3L2BT
) 1 5 75 350 30 s PESD5VOL2BT
0.05 12 19 200 30 PESD12VL2BT
0.05 15 16 200 30 B = PESD15VL2BT
0.05 24 1 200 23 = PESD24VL2BT
0.8 3.3 215 200 30 PESD3V3S4UE
0.2 5 165 200 30 PESD5V0S4UF
2 3 200 - 8 BZA456A
0.7 165 - 8 el BZA462A
0.075 14 37 . 8 BZA418A
0.1 15 37 , 8 ] El BZA420A
0.8 3.3 215 200 30 Glls o PESD3V3S4UD
0.2 5 165 200 30 ] PESD5V0S4UD
0.01 12 73 200 30 PESD12VS4UD
0.01 15 60 200 30 PESD15VS4UD
0.01 24 45 200 23 PESD24VS4UD
2 3 200 - 8 BZA856A
4 3 0.7 4 165 . 8 BZA862A
0.2 4.3 145 . 8 BZA868A
0.01 15 37 - 8 [HrHs BZA820A
1 3 107 - 8 R BZA856AL
0.5 4 90 - 8 B BZA862AL
0.01 43 78 - 8 g BZAB68AL
1 3 107 - 8 = BZA956A
0.5 4 90 - 8 BZA962A
0.01 4.3 78 - 8 BZA968A
Al A3
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5 4 0.01 12 73 200 30 i PESD12VS5UD
0.01 15 60 200 30 Glia-sifa) PESD15VS5UD
0.01 24 45 200 23 = PESD24VS5UD
Pl . (] [ el ] . ] . ] BZA100
TEXEXR i N N
18 17 1 5.2 100 100 8 SRR AP OR (R AR AR
DEEEEEEEET pespsvasisu

*8/20 ps surge pulse acc. to IEC 61000-4-5
**acc. to [EC 61000-4-2 (contact discharge)
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SOT23

SOT23

SOT886 (XSON6)

SOT457 (SC-74)

SOT353 (SC-88A)

SOT665

5 ball CSP

SOT457 (SC-74)

SOT457 (SC-74)

SOT163 (SO20)

SOT339 (SSOP20)

29x1.3x1.0

1.6 x1.2x0.55

29x13x1.0

29x1.3x1.0

1.45x1.0x0.5

29x1.5x1.0

2.0x1.25x0.95

1.6x1.2x0.55

1.34 x 0.94 x 0.65

29x1.5x1.0

29x1.5x1.0

12.8x7.5 x2.65

7.2x5.3x2.0

types in bold red represent new products
types in bold red italic underlined represent products in development



EMI filter and ESD protection

Baseband Number of |Line small- S|gnal equivalents| Digital interface Type Package Size
interface |protected lines m clock speed (mm)

overvoltage and reverse battery

- 240 pF - . IP4085CX4/LF 4 ball CSP  0.91 x 0.91 x 0.65
Reverse ] protection
batter
Y - 450 pF - overvoltage and reverse battery p13850x4/IF 4 ball CSP 0.76x 0.76 x 0.61
protection
09Q 290 pF - low-ohmic speaker (< ~8 Q) IP4047CX6/LF 6 ball CSP 1.56 x 1.01 x 0.65
10Q 200 pF - high-ohmic speaker (> ~8 Q) IP4048CX5/LF 5 ball CSP 0.91 x 1.28 x 0.65
68 Q 110 pF - single-ended or differential microphone  IP4049CX5/LF 5 ball CSP 0.91 x 1.28 x 0.65
470 Q 35 pF - single-ended or differential microphone  IPA055CX6/LF 6 ball CSP 1.56 x 1.03 x 0.65
470 Q <20 pF - single-ended or differential microphone  IP4355CX6/LF 6 ball CSP 1.16 x 0.76 x 0.65
2 500/ single-ended to quasi-differential
2200 Q) 2000 pF - microphone channel with integrated ~ IP5002CX8/LF 8 ball CSP 1.67 x 1.67 x 0.65

biasing network

differential microphone filter

500 4000 pF - with integrated biasing network IP5006CX11/LF 11 ball CSP 1.41 x 1.91 x 0.65
for YA ADC converters
Audio
150/ 65 bF / single-ended microphone and
5 950 33[3 E - high-ohmic speaker (> ~8 Q) IP4363CX10/LF 10 ball CSP  0.76 x 1.96 x 0.61
P with integrated 2 kQ pull-up resistor
o  ssers et s i
14500/  20pF/ - oLeers S IPA027CX20/LF 20 ball CSP 1.91x 2.52 x 0.65
100 200 bF differential speaker, including
P EMI filtering and pull up resistors
6
fully integrated audio interface protection
500Q/ S0 pF/ for differential microphone and
100 pF/ - . . . . 1P4125CX20/LF 20 ball CSP 2.00 x 2.66 x 0.65
10Q 1000 oF differential speaker, including
P EMI filtering and pull up resistors
fully integrated USB2.0 low / full-speed
30/ 30pF  ~5.5MHz interfzecwiEMfhitey IP40S6CXB/LF 8 ball CSP 1.27 x 1.83 x 0.65
1.3kQ ESD protection, pull-up resistors
and impedance matching
fully integrated USB2.0 low / full-speed
39/ interface with EMI filter,
1.3kQ/ 30 pF ~5.5 MHz eriace o IP40S7CX10/LF 10 ball CSP 1.56 x 191 x 0.65
10kQ ESD protection, pull-up resistors
and impedance matching
330/ fully integrated USB2.0 low / full-speed
13KAL 70 ~55MH: interfzecwiEMlhitey IP406SCXTI/LF 11 ball CSP 1.47 x 1.97 x 0.65
17 kQ/ ESD protection, pull-up resistors
15 kQ and impedance matching
2 fully integrated USB2.0 low / full-speed
30/ 35 pF ~55Mpg mterface with EMIfiiter, ESD protection, o qcacye/ kg hall csP 091 x1.91x0.65
USB 1.5k pull-up resistors and impedance matching
on NXP ISP110x, ISP130x, ISP136x
fully integrated USB2.0 low / full-speed
7al 3pF  ~55Mp mterface with EMIfiter, ESD protection, py1500ya/1E g hallcSP 091x 191065
1.5k pull-up resistors and impedance matching
on NXP ISP110x, ISP130x, ISP136x
fully integrated USB1.0 low / full-speed
330 35 pF ~5.5 MHz interface with EMI filter, ESD protection  IP4A078CXé/LF 6 ball CSP 0.91 x 1.41 x 0.65
and impedance matching on NXP ISP1110
USB2.0 high-speed ESD protection on
- 1.4 pF 1 GHz NXP ISP1504/01 HS transceiver IP4359CX4/LF 4 ball CSP  0.76 x 0.76 x 0.61
USB2.0 high-speed ESD protection on
5 - 3 pF 240 MHz NXP ISP176x and ISP1504 IPA0S9CX5/LF 5 ball CSP 0.96 x 1.34 x 0.65
USB2.0 high-speed ESD protection on
- 1.0 pF 240 MHz NXP ISP1504/01 HS transceiver IP4221CZ6-S SOT886 1.45x1.0x0.5
fI‘éOQ(g 35 pF ~12 MHz EMI filter, ESD protection IPA044CX8/LF 8 ball CSP  1.46 x 1.49 x 0.65
47 0/ : .
100 0 <20 pF ~20 MHz EMI filter, ESD protection IP4064CX8/LF 8 ball CSP  1.41 x 1.41 x 0.65
SIM card : 470/ EMI filter, ESD i
<20pF  ~20MHz rer 5D protection, IP4364CX8/LF 8 ball CSP 116 x 1.16 x 0.61
100 Q extremely small size
. SOT886
- 1pF ~240 MHz ESD protection IP4221CZ6-S (XSON6) 1.45x1.0x0.5

types in bold red represent new products



EMI filter and ESD protection (continued)

Baseband Number of | Line small- 5|gna| equivalents | Digital interface Type Package Size
interface |protected lines m clock speed (mm)

4707
13kQ/ 25 pF - MMC ESD protection, pull-up resistors  IP4051CX11/LF 11 ball CSP  1.44 x 1.96 x 0.65
56 kQ
4
S0 Q7 high-speed MMC ESD protection
75kQ/ 18 pF ~25 MHz . ! IP4060CX16/LF 16 ball CSP 1.96 x 1.97 x 0.65
7kQ pull-up resistors
Lo (mini) SD/trans flash-card ESD
50 kQ/ 18 pF ~20 MHz . X . IP4052CX20/LF 20 ball CSP  2.54 x 1.96 x 0.65
7 25 kO protection, EMI filter, pull-up resistors
M:a”:;’s'y - 5pF ~24 MHz memory stick PRO ESD protection  IP4067CX9/LF 9 ball CSP 1.46 x 1.52 x 0.65
Uy (mini) SD card/trans flash ESD
50 kQ/ 20 pF > 52 MHz . . . IP4352CX24/LF 24 ball CSP 2.02 x 2.01 x 0.61
15 kO protection, EMI filter, pull-up resistor
(mini) SD/SDIO memory cardlevel
9 - - > 52 MHz shifter, can be combined with IP4852CX24/LF 24 ball CSP 2.01 x 2.01 x 0.61
IPA352CX24/LF
(mini) SD/SDIO memory cardlevel shifter
- - > 52 MHz and voltage regulator, incl. ESD IP4853CX24/LF 24 ball CSP  2.01 x 2.01 x 0.61
and EMI filter
4 100 Q 45 pF ~30 MHz EMI filter, ESD protection IP4254CZ8 8 pin QFN 1.7 x1.35x0.5
6 100 Q 45 pF ~30 MHz EMI filter, ESD protection IP4254CZ12 12 pin QFN  2.5x1.35x0.5
8 100 Q 45 pF ~30 MHz EMI filter, ESD protection IP4254CZ16 16 pin QFN 3.3 x1.35x0.5
Multi- 4 200 Q 45 pF ~30 MHz EMI filter, ESD protection IP4253CZ8 8pinQFN  1.7x1.35x0.5
channel 6 200 Q 45 pF ~30 MHz EMI filter, ESD protection IP4253CZ12 12 pin QFN  2.5x1.35x0.5
filters e.g.: 8 2000 45 pF ~30 MHz EMI filter, ESD protection IP4253CZ16 16 pin QFN  3.3x1.35x0.5
6 100 Q 60 pF ~20 MHz EMI filter, ESD protection IP4053CX15/LF 15 ball CSP 2.98 x 1.33 x 0.65
o 8 100 Q 50 pF ~25 MHz EMI filter, ESD protection IP4088CX20/LF 20 ball CSP  3.91 x 1.28 x 0.65
co:r:;?:r:or 6 100 Q 30 pF ~40 MHz EMI filter, ESD protection IP4153CX15/LF 15 ball CSP 2.91 x 1.28 x 0.65
80 Q 40 pF ~30 MHz EMI filter, ESD protection IP4032CX25/LF 25 ball CSP  2.41 x 2.41 x 0.65
EMI filter, ESD protection
LCD 80 Q 40 pF ~30 MHz (higher tolerances as IPA032CX25/LF) IP4033CX25/LF 25 ball CSP  2.41 x 2.41 x 0.65
display 10 84 Q 14 pF ~40 MHz EMI filter, ESD protection IP4040CX25/LF 25 ball CSP 2.41 x 2.46 x 0.65
200 Q 50 pF ~20 MHz EMI filter, ESD protection IP4041CX25/LF 25 ball CSP 2.41 x 2.41 x 0.65
Camera 1kQ 50 pF <1 MHz EMI filter, ESD protection IPA035CX24/LF 24 ball CSP 2.46 x 2.44 x 0.65
interface 200 0 50 pF ~20 MHz EMI fiter, ESD protection, IP4341CX25/LF 25 ball CSP 2.01 x 2.01 x 0.61
extremely small size
p 7 700 25 pF ~40 MHz EMI filter, ESD protection, IP4337CX18/LF 18 ball CSP 1.96 x 1.61 x 0.61
eypad extremely small size
connector : )
10 700 25 pF ~40 MHz EMI fiter, ESD protection, IP4338CX24/LF 24 ball CSP 1.96 x 2.01 x 0.61

extremely small size

1 750 36 pF - EMI filter, ESD protection IP4307CX4/LF 4 ball CSP 0.76 x 0.76 x 0.61
with common ground

4x single diode with

. 30 pF ~30 MHz
one common ground

IP4042CX5/LF 5 ball CSP  0.94 x 1.34 x 0.65

4x single diode with
one common ground

e - 16 pF ~40 MHz RIBEE R S e D e IP4043CX5/LF  5ball CSP 112 x 1.12 x 0.65

ESD one common gI'OUnd
protection - 16 pF ~40 MHz 4xback-to-back diede with one 03 /3y £ 5 palicSP 093 x0.93 % 0.61
common ground, extremely small size

- 14 pF ~40 MHz IP4142CX5/LF 5 ball CSP 0.91 x 1.28 x 0.65

2 - 10 pF ~40 MHz 2xbackto-back diodewithone 151353034/ F 4 ball CSP - 0.76 x 0.26 x 0.61
common ground, extremely small size

1 - 10 pF ~40 MHz Ixback-to-back diode withone 5355005/ F 2 pall cSP 0.52x0.7 x 0.61
common ground, extremely small size

types in bold red represent new products
types in bold red italic underlined represent products in development




Level shifter, buffer and EMI filter for consumer and computing

Interface Number of Buffer | Level Ciine Type Package Size
protected lines shifter (mm)

VGA 7
|IEEE1394 4
LVDS 10
2
usB 4
4
HDMI
8
www.nxp.com
founded by
PHILIPS

yes
yes

yes

yes

©2007 NXP B.V.

yes
yes

yes

yes

5pF
5pF
5pF
5 pF
5pF
1pF
1pF
1pF
1pF
1pF
1pF
3 pF
1pF
1pF
0.7 pF

1pF
0.7 pF

0.7 pF

550
650
100

550

100 Q

sync buffer, DDC level shifter
sync buffer, DDC level shifter
sync buffer, DDC level shifter

common mode filter

100 Q termination
ESD protection
ESD protection

ESD protection, as IP4220CZ6
but different bonding

ESD protection, as IP4220CZ6
but higher tolerances

USB2.0 high-speed SD card, SIM card

USB2.0 high-speed SD card, SIM card

> 15 kV contact ESD protection
with pi-filter

ESD protection

ESD protection

ESD protection
ESD protection
level shifter, ESD protection

I°C buffer, level shifter, ESD protection,

back drive protection, CEC buffer

IP4770CZ16 cOrs19
IP4771CZ16 csopte)  4IX39x173
IP4772CZ16

SOT457

IP4224CZ6 SC78) 29x1.5x%1.0
SOT108

IP4263CZ14 S014) 8.65x3.9 x 1.75

PRTR5VOU2X  SOT143B 29x1.3x1.0
SOT457

IP4220CZ6 SC.78) 29x1.5x%1.0
SOT457

PRTRSVOU4AD o 29x1.5x1.0
SOT457

IP4223CZ6 SC.78) 29x1.5x%1.0
SOT886

IP4221CZ65  Lcone  145x1.0x05
SOT891

IP4221CZ6:XS SN 1.0x1.0x0.5
SOT457

IP4225CZ10 Scon) 29x1.5x1.0
SOT457

PRTR5VOU4D SC.78) 29x1.5x%1.0
SOT363

PRTR5VOU4Y Cgs  20x125x095

IP4280CZ10 SOT552

3.0x3.0x 1.1
PRTR5VOUSS  (TSSOP10) xS
IP4776CZ38 o510
IP4778CZ38  (TSSOP38) x4

types in bold red represent new products
types in bold red italic underlined represent products in development
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Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:
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) NXP / Nexperid Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management
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