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TVS Diode Arrays (SPA® Diodes)

General Purpose ESD Protection-SP1012 Series

Description

The miniature 5 channel bidirectional TVS array provides 
protection for data lines that may experience destructive 
electrostatic discharges (ESD). These robust diodes can 
safely absorb repetitive ESD strikes at the maximum 
level specified in the IEC 61000-4-2 international standard 
without performance degradation. The bidirectional 
configuration provides symmetrical ESD protection for data 
lines when AC signals are present.

Features

•  RoHS compliant, 
Halogen-free and lead-
free

•  ESD, IEC 61000-4-2, 
±15kV contact, ±30kV air

•  EFT, IEC 61000-4-4,40A 
(5/50ns)

•  �Lightning protection, IEC 
61000-4-5 2nd Edition, 
3.0A (tp=8/20µs)

•  Highest density TVS array 
available today

•  5 channels of protection 
in a 0.94x0.61mm 
footprint (i.e. a discrete 
0402)

RoHS Pb GREENSP1012 Series 6.5pF, 15kV Bidirectional TVS Array

Functional Block Diagram

1 2 3

4 5* 6

Applications

•  Smart Phones

•  Mobile Phones

•  Wearable Technology

Pinout

Die edge

1 2 3

4 5 6

*Any pin can be used as GND.

Life Support Note:

Not Intended for Use in Life Support or Life Saving Applications

The products shown herein are not designed for use in life sustaining or life saving 
applications unless otherwise expressly indicated.

Additional Information

Datasheet SamplesResources
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CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of 
the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

Absolute Maximum Ratings

Thermal Information

Parameter Rating Units

Storage Temperature Range -55 to 150 °C

Maximum Junction Temperature 150 °C

Maximum Lead Temperature (Soldering 20-40s) 260 °C

Symbol Parameter Value Units

IPP Peak Current (tp=8/20μs) 3.0 A

TOP Operating Temperature -40 to 125 °C

TSTOR Storage Temperature -55 to 150 °C

Electrical Characteristics (TOP=25ºC)

Parameter Symbol Test Conditions Min Typ Max Units

Reverse Standoff Voltage VRWM 5.0 V

Reverse Breakdown 
Voltage VBD IR=1mA 6.0 V

Leakage Current IR VR=5V 1.0 μA

Clamp Voltage1 VC

IPP=1A, tp=8/20µs, Fwd 10.2 V

IPP=3A, tp=8/20µs, Fwd 12.3 V

Dynamic Resistance 2 RDYN TLP, tp=100ns, I/O to GND 0.48 Ω

ESD Withstand Voltage1 VESD

IEC 61000-4-2 (Contact Discharge) ±15 kV

IEC 61000-4-2 (Air Discharge) ±30 kV

Diode Capacitance1 CD Reverse Bias=0V (I/O to GND) 6.5 pF

Note:
1   Parameter is guaranteed by design and/or device characterization.
2  Transmission Line Pulse (TLP) with 100ns width and 200ps rise time.

Capacitance vs. Reverse BiasClamping Voltage vs. IPP
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TVS Diode Arrays (SPA® Diodes)

General Purpose ESD Protection-SP1012 Series
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Reflow Condition Pb – Free assembly

Pre Heat

- Temperature Min (Ts(min)) 150°C 

- Temperature Max (Ts(max)) 200°C

- Time (min to max) (ts) 60 – 180 secs

Average ramp up rate (Liquidus)  Temp (TL) 
to peak

3°C/second max

TS(max) to TL - Ramp-up Rate 3°C/second max

Reflow
- Temperature (TL) (Liquidus) 217°C 

- Temperature (tL) 60 – 150 seconds

Peak Temperature (TP) 260+0/-5 °C

Time within 5°C of actual peak 
Temperature (tp)

20 – 40 seconds

Ramp-down Rate 6°C/second max

Time 25°C to peak Temperature (TP) 8 minutes Max.

Do not exceed 260°C

Soldering Parameters

Ordering Information

Part Number Package Marking Min. Order 
Qty.

SP1012-05WTG 0.94x0.61mm
Flip Chip 2 5000

Part Numbering System

SP 1012 05 W T G

Series

Number of
Channels

Package
W: Flipchip

T= Tape & Reel

G= Green

–

TVS Diode Arrays
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Package Dimensions 

Symbol

0.94x0.61mm Flip Chip

Millimeters Inches

Min Typ Max Min Typ Max

A 0.280 0.310 0.340 0.0110 0.0122 0.0134

A1 0.005 0.010 0.015 0.0002 0.0004 0.0006

b 0.175 0.180 0.185 0.0069 0.0071 0.0073

D 0.585 0.610 0.635 0.0230 0.0240 0.0250

E 0.915 0.940 0.965 0.0360 0.0370 0.0380

e 0.330 0.0130

SIZE IN MM

Embossed Carrier Tape & Reel Specification — Flipchip

A0 K0 B0

T

P0P1
P2

D

D1

E

FW

User Feeding Direction

Pin 1 Location

Symbol Millimeters

A0 0.68+/-0.03

B0 1.12+/-0.03

D ø 1.50 + 0.10

D1 ø 0.40 +/- 0.05

E 1.75+/-0.10

F 3.50+/-0.05

K0 0.36+/-0.03

P0 2.00+/-0.05

P1 2.00+/-0.05

P2 4.00+/-0.10

W 8.00 + 0.30 -0.10

T 0.20+/-0.02

SIZE IN MM



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  Littelfuse manufacturer:  
 
Other Similar products are found below :  

60KS200C  D12V0H1U2WS-7  D18V0L1B2LP-7B  82356050220  D5V0F4U5P5-7  D5V0M5U6V-7  NTE4902  P4KE27CA  P6KE11CA 

P6KE39CA-TP  P6KE8.2A  SA110CA  SA60CA  SA64CA  SMBJ12CATR  SMBJ8.0A  SMLJ30CA-TP  ESD112-B1-02EL E6327 

ESD119B1W01005E6327XTSA1  ESD5V0J4-TP  ESD5V0L1B02VH6327XTSA1  ESD7451N2T5G  19180-510  CPDT-5V0USP-HF 

3.0SMCJ33CA-F  3.0SMCJ36A-F  HSPC16701B02TP  D3V3Q1B2DLP3-7  D55V0M1B2WS-7  DESD5V0U1BL-7B  DRTR5V0U4SL-7 

SCM1293A-04SO  ESD203-B1-02EL E6327  SM12-7  SMF8.0A-TP  SMLJ45CA-TP  CEN955 W/DATA  82350120560  82356240030 

VESD12A1A-HD1-GS08  CPDUR5V0R-HF  CPDUR24V-HF  CPDQC5V0U-HF  CPDQC5V0USP-HF  CPDQC5V0-HF  D1213A-01LP4-7B 

D1213A-02WL-7  ESDLIN1524BJ-HQ  5KP100A  5KP15A  

https://www.x-on.com.au/category/circuit-protection/esd-suppressors-tvs-diodes
https://www.x-on.com.au/manufacturer/littelfuse
https://www.x-on.com.au/mpn/protekdevices/60ks200c
https://www.x-on.com.au/mpn/diodesincorporated/d12v0h1u2ws7
https://www.x-on.com.au/mpn/diodesincorporated/d18v0l1b2lp7b
https://www.x-on.com.au/mpn/wurth/82356050220
https://www.x-on.com.au/mpn/diodesincorporated/d5v0f4u5p57
https://www.x-on.com.au/mpn/diodesincorporated/d5v0m5u6v7
https://www.x-on.com.au/mpn/nte/nte4902
https://www.x-on.com.au/mpn/taitron/p4ke27ca
https://www.x-on.com.au/mpn/taitron/p6ke11ca
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/p6ke39catp
https://www.x-on.com.au/mpn/taitron/p6ke82a_11
https://www.x-on.com.au/mpn/taitron/sa110ca
https://www.x-on.com.au/mpn/taitron/sa60ca_2
https://www.x-on.com.au/mpn/taitron/sa64ca
https://www.x-on.com.au/mpn/synsemi/smbj12catr
https://www.x-on.com.au/mpn/taitron/smbj80a
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smlj30catp
https://www.x-on.com.au/mpn/infineon/esd112b102ele6327
https://www.x-on.com.au/mpn/infineon/esd119b1w01005e6327xtsa1
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/esd5v0j4tp
https://www.x-on.com.au/mpn/infineon/esd5v0l1b02vh6327xtsa1
https://www.x-on.com.au/mpn/onsemiconductor/esd7451n2t5g
https://www.x-on.com.au/mpn/vicor/19180510
https://www.x-on.com.au/mpn/comchip/cpdt5v0usphf
https://www.x-on.com.au/mpn/worldproducts/30smcj33caf
https://www.x-on.com.au/mpn/worldproducts/30smcj36af
https://www.x-on.com.au/mpn/walsin/hspc16701b02tp
https://www.x-on.com.au/mpn/diodesincorporated/d3v3q1b2dlp37
https://www.x-on.com.au/mpn/diodesincorporated/d55v0m1b2ws7
https://www.x-on.com.au/mpn/diodesincorporated/desd5v0u1bl7b
https://www.x-on.com.au/mpn/diodesincorporated/drtr5v0u4sl7
https://www.x-on.com.au/mpn/onsemiconductor/scm1293a04so
https://www.x-on.com.au/mpn/infineon/esd203b102ele6327
https://www.x-on.com.au/mpn/diodesincorporated/sm127
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smf80atp
https://www.x-on.com.au/mpn/microcommercialcomponentsmcc/smlj45catp
https://www.x-on.com.au/mpn/centralsemiconductor/cen955wdata
https://www.x-on.com.au/mpn/wurth/82350120560
https://www.x-on.com.au/mpn/wurth/82356240030
https://www.x-on.com.au/mpn/vishay/vesd12a1ahd1gs08
https://www.x-on.com.au/mpn/comchip/cpdur5v0rhf
https://www.x-on.com.au/mpn/comchip/cpdur24vhf
https://www.x-on.com.au/mpn/comchip/cpdqc5v0uhf
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/diodesincorporated/d1213a01lp47b
https://www.x-on.com.au/mpn/diodesincorporated/d1213a02wl7
https://www.x-on.com.au/mpn/stmicroelectronics/esdlin1524bjhq
https://www.x-on.com.au/mpn/taitron/5kp100a
https://www.x-on.com.au/mpn/taitron/5kp15a

