
Features Mechanical Characteristics

Applications

Ordering Information
Part Number Qty per Reel Reel Size

7”TPESD0504P

● Package:    

● Lead Finish: Lead Free  

● UL Flammability Classification Rating 94V-0  
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DFN1616-6

3000

6 5 4

2 31

I/O 1 I/O 2

I/O 3I/O 4 VCC

NC

I/O 1

3 4 6

5

GND

I/O 2 I/O 3 I/O 4

1

VCC

 Digital Visual Interface (DVI) 

 10/100/1000 Ethernet 

 USB 1.1/2.0/OTG 

 IEEE 1394 Firewire Ports 

 Projection TV Monitors and Flat Panel Displays 

 Notebook Computers 

 Set Top Box 

 Projection TV 

 Protects four I/O lines and one Vcc line 

 Low capacitance 

 Working voltages : 5V 

 Low leakage current 

 Response Time is < 1 ns 

 Low capacitance (<1.2pF) for high-speed interfaces 

 No insertion loss to 3.0GHz 

 Solid-state silicon avalanche technology 

 Meets MSL 1 Requirements 

  IEC61000-4-2 (ESD) ±15kV (air), ±8kV (contact) 

 IEC61000-4-4 (EFT) 40A (5/50ns) 

 IEC61000-4-5 (Lightning) 5A (8/20µs) 
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Dimensions and Pin Configuration    
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Absolute Maximum Ratings

Electrical Characteristics  

(Tamb=25°C unless otherwise specified)

(TA=25°C unless otherwise specified)
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Parameter Symbol Value Unit 

Peak Pulse Power (tp=8/20μs waveform) PPPP 150 Watts 

Peak Pulse Current(tp=8/20μs waveform) IPP 5 A 

ESD Rating per IEC61000-4-2：        Contact 

Air 
 

8 

15 
KV 

Lead Soldering Temperature TL 260 (10 sec.) ℃ 

Operating Temperature Range TJ -55 ~ 150 ℃ 

Storage Temperature Range TSTG -55 ~ 150 ℃ 

Symbol  Parameter  Conditions  Min.  Typ.  Max.  Units  

VRWM Reverse Working Voltage Any I/O to Ground   5.0 V 

VBR Reverse Breakdown Voltage 
IT = 1mA, 

Any I/O to Ground 
6.0   V 

IR Reverse Leakage Current 
VRWM = 5V, 

Any I/O to Ground 
  1 μA 

VF Diode Forward Voltage IF = 15mA  0.85 1.2 V 

VC Clamping Voltage 

IPP = 1A, tp =8/20μs, 

any I/O pin to Ground 
  15.5 V 

IPP = 5A, tp =8/20μs, 

any I/O pin to Ground 
  30 V 

IPP Peak Pulse Current tp =8/20μs   5 A 

CJ Junction Capacitance 

VR = 0V, f = 1MHz, 

between I/O pins 
 0.6 0.8 pF 

VR = 0V, f = 1MHz, 

any I/O pin to Ground 
 1.0 1.2 pF 
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Typical Performance Characteristics (TA=25°C unless otherwise Specified) 
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Power Derating Curve 
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Typical applications

6 5 4

2 31

VBUS

DATA

CLK

RESET

GND

SIM Socket SIM Controller

SIM

GND

 
 

Considerations: 

● The SIM (Subscriber Identification Module) card has 3 data lines that are low-speed and low-voltage 

  • Given the low speed of the signals, the capacitance will not be a concern 

● The low-voltage signal lines are best protected by a device which has a low standoff voltage or VRWM 

● Protection of the 3 data lines is shown below (i.e. CLK, DATA, and RESET) 

SIM protected solution 

6 5 4

2 31

TX+

TX-

RX+

RX-

GND

eSATA Port eSATA Interface

IC
GND

GND

 

Considerations: 

● eSATA is a subset of the SATA protocol that uses 2 differential pairs for communication 

  • Four lines need to be protected per port (i.e. TX± and RX±) 

  • Currently eSATA is capable of running raw data rates of 1.5Gbps (Gen 1) and 3.0Gbps (Gen 2) 

● These high bus speeds require very low capacitance devices to prevent signal degradation 

● To maintain the line impedance the designer should avoid using 90º angles and vias 
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USB2.0 Protection 
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2 31

Vcc
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GND

USB Port
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6 5 4

2 31

Vcc

ID
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Shield GND

GND

To Phone

Mini B Receptable

IC

GND

USB OTG

Receptable

 

 

USB OTG Carkit Protection 

Considerations: 

● Each port can operate up to 480Mbps 

  • The high data rate requires a low capacitance device to preserve signal integrity 

● Requires 2 channels of data line protection per port (i.e. D±) 

   • A 4 channel device can be useful if protecting a USB stack of 2 ports to make the ESD footprint as small as 

possible 

   • VBUS can be protected by connecting it to the VCC pin on the diode array or by using a separate single channel 

device as previously shown 

Typical applications
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Outline Drawing - DFN1616-6

DFN1616-6

B

A

C

D

E

F

G

H

J

K

DIMENSIONS 
INCHES MM

DIM 
MIN MAX MIN MAX 

NOTE 

A 0.061 0.065 1.55 1.65 
B 
C
D 0.020 0.026 0.50 0.65 
E 0.008 0.012 0.20 0.30 
F 0.020 REF. 0.50 REF.
G 

0.020       0.024
0.20 0.30

0.035     0.041 0.90          1.05
0.061 0.065 1.55 1.65 

0.008       0.026

0.000       0.002
H 
J 

0.50 0.60
0.00 0.05

K 0.006 REF. 0.15 REF.

Suggested Solder
Pad Layout

(mm)
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X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for ESD Suppressors / TVS Diodes category:
 
Click to view products by  TECH PUBLIC manufacturer:  
 
Other Similar products are found below :  

NTE4902  P4SMAJ15A  P4SMAJ26A  SMAJ400CA-TP  TGL34-47CA  ESDAULC45-1BF4  SM1605E3/TR13  SMF20A-TP  P4SMAJ12A 

CPDUR24V-HF  CPDQC5V0USP-HF  CPDQC5V0-HF  MPLAD30KP45CAE3  MMBZ27VCLQ-7-F  MMAD1108/TR13  MPLAD30KP24A 

ACPDQC5V0R-HF  DFLT170A-7  NTE4900  NTE4926  NTE4938  SMF22A-TP  SMF12A-TP  SLVU2.8-TP  SMLJ6.5CA-TP  SMAJ6.5CA-

TP  MMAD1108E3/TR13  D5V0M1U2LP3-7  SMAJ400A-TP  AOZ8811DT-03  AOZ8831DI-05  AOZ8831DT-03  SMAJ188CA  3SMC33CA

BK  CPDQC3V3C-HF  CPDQC12VE-HF  MPLAD30KP170CA  82357120100  5.0SMLJ15CA-TP  5KP18A-TP  P6KE8.2A-TP 

MPLAD30KP43CAE3  SMAJ43A-TP  D5V0F6U8LP33-7  TVS5501V10MUT5G  5.0SMLJ24CA-TP  SMAJ110CA-TP  MPLAD15KP75CAE3

 MMAD1103e3/TR13  DFLT40AQ-7  

https://www.x-on.com.au/category/circuit-protection/esd-suppressors-tvs-diodes
https://www.x-on.com.au/manufacturer/techpublic
https://www.x-on.com.au/mpn/nte/nte4902
https://www.x-on.com.au/mpn/diotec/p4smaj15a
https://www.x-on.com.au/mpn/diotec/p4smaj26a
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smaj400catp
https://www.x-on.com.au/mpn/diotec/tgl3447ca
https://www.x-on.com.au/mpn/stmicroelectronics/esdaulc451bf4
https://www.x-on.com.au/mpn/microsemi/sm1605e3tr13
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smf20atp
https://www.x-on.com.au/mpn/diotec/p4smaj12a
https://www.x-on.com.au/mpn/comchip/cpdur24vhf
https://www.x-on.com.au/mpn/comchip/cpdqc5v0usphf
https://www.x-on.com.au/mpn/comchip/cpdqc5v0hf
https://www.x-on.com.au/mpn/microsemi/mplad30kp45cae3
https://www.x-on.com.au/mpn/diodeszetex/mmbz27vclq7f
https://www.x-on.com.au/mpn/microsemi/mmad1108tr13
https://www.x-on.com.au/mpn/microsemi/mplad30kp24a
https://www.x-on.com.au/mpn/comchip/acpdqc5v0rhf
https://www.x-on.com.au/mpn/diodesincorporated/dflt170a7
https://www.x-on.com.au/mpn/nte/nte4900
https://www.x-on.com.au/mpn/nte/nte4926
https://www.x-on.com.au/mpn/nte/nte4938
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smf22atp
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smf12atp
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/slvu28tp
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smlj65catp
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smaj65catp
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smaj65catp
https://www.x-on.com.au/mpn/microsemi/mmad1108e3tr13
https://www.x-on.com.au/mpn/diodesincorporated/d5v0m1u2lp37
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smaj400atp
https://www.x-on.com.au/mpn/alphaomega/aoz8811dt03
https://www.x-on.com.au/mpn/alphaomega/aoz8831di05
https://www.x-on.com.au/mpn/alphaomega/aoz8831dt03
https://www.x-on.com.au/mpn/stmicroelectronics/smaj188ca
https://www.x-on.com.au/mpn/centralsemiconductor/3smc33cabk
https://www.x-on.com.au/mpn/centralsemiconductor/3smc33cabk
https://www.x-on.com.au/mpn/comchip/cpdqc3v3chf
https://www.x-on.com.au/mpn/comchip/cpdqc12vehf
https://www.x-on.com.au/mpn/microsemi/mplad30kp170ca
https://www.x-on.com.au/mpn/wurth/82357120100
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/50smlj15catp
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/5kp18atp
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/p6ke82atp
https://www.x-on.com.au/mpn/microsemi/mplad30kp43cae3
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smaj43atp
https://www.x-on.com.au/mpn/diodesincorporated/d5v0f6u8lp337
https://www.x-on.com.au/mpn/onsemiconductor/tvs5501v10mut5g
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/50smlj24catp
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smaj110catp
https://www.x-on.com.au/mpn/microsemi/mplad15kp75cae3
https://www.x-on.com.au/mpn/microsemi/mmad1103e3tr13
https://www.x-on.com.au/mpn/diodesincorporated/dflt40aq7

