TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

6V,22A, SOT23-6, Lightning Surge Protection

[Rotis] @

Description
The SC3051-04HTG TVS diode array integrates low-capacitance
rail-to-rail diodes with an additional Zener diode to protect each
I/O pin against ESD and high surge events. This robust component
can safely absorb 22 A of current per IEC 61000-4-5 (t, = 8/20 ps)
without performance degradation and has a minimum = 30 kV
ESD rating per IEC 61000-4-2 2nd edition. Their very low off-state
capacitance is compatible with high-speed circuits.

Pinout Features
/o4 VCC /0 3 m ESD, IEC 61000-4-2, +30 kV m Low capacitance of 2.0 pF
|_| |_| |_| contact/air (typ) per I/O
m EFT, IEC 61000-4-4, 40 A m Low leakage current of 0.5
(5/50 ns) PA (max) at6 Vv
= Maximum surge tolerance, m Small SOT23-6 packaging
Y IEC 61000- 4-5 2" edition, 22 m Halogen-free, lead-free, and
I_I I_I I_I A (8/20 ps) RoHS-compliant
/01  GND /0 2
Top View

Application Examples

Functional Block Diagram

USB Dual Port Protection V¢ T_
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10/100/1000 Ethernet Protection Auss
Unused
Applications ™ %HF\ .
TX + X
= 10/100/1000 Ethernet = Monitors 12@,%29300 * ™ é
P4
m Firewire m Notebooks PHY 5
m Flat panel displays m Portable medical RX + %
:
= LCD/PDPTVs = Set top boxes e
7” Unused
Life Support Note:
Not Intended for Use in Life Support or Life Saving Applications —l_——

The products shown herein are not designed for use in life sustaining or life saving

applications unless otherwise expressly indicated.
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TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

6V,22A, SOT23-6, Lightning Surge Protection

Absolute Maximum Ratings

Symbol Parameter Value Units
. Peak Current (tp = 8/20 ps) 22 A
Top Operating Temperature -40 to 125 °C
Usan Storage Temperature -55 to 150 °C

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

Electrical Characteristics (T, = 25 °C)

Parameter Symbol Test Conditions Min Typ Max Units
Reverse Standoff Voltage Vawm 6 Vv
Breakdown Voltage Ver I;=1mA, I/O to GND 7 8.5 10 V
Reverse Leakage Current | eax V;=6V, /0 to GND 0.1 0.5 pA

lpp=1A, t.=8/20 ps, I/O to GND 9.0 10.5
Clamp Voltage' Ve l,=10A, t= 8/20 us, 1/0 to GND 11.5 15.0 V
lpp=22 A, t = 8/20 ps, I/O to GND 14.3 17
Dynamic Resistance? Rovy TLP t,= 100 ns, I/0 to GND 0.15 Q
) IEC 61000-4-2 (Contact Discharge) +30 kV
ESD Withstand Voltage'* Veso o
|IEC 61000-4-2 (Air Discharge) +30 kV
. . Reverse Bias =0V, f = 1 MHz 2.0
Diode Capacitance'’ (-~ ) pF
Vcc =5V Reverse Bias =25V, f=1MHz 1.0 1.5

Note:

1. Parameter is guaranteed by design and/or component characterization.

2. Transmission Line Pulse (TLP) with 100 ns width, 0.2 ns rise time, and average window t1 =70 ns to t2 =90 ns
3. Device stressed with ten non-repetitive ESD pulses.
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TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

6V,22A, SOT23-6, Lightning Surge Protection
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TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

6V,22A, SOT23-6, Lightning Surge Protection

Soldering Parameters

Reflow Condition Pb — free assembly
-Temperature Min (T, ) 150 °C T — b
P Critical Zone
Pre Heat  -Temperature Max (T ) 200 °C TitoTe
Ramp-up
-Time (min to max) (t) 60 - 120 seconds ° T » .
Average Ramp Up Rate (Liquidus) Temp (T,) 27 A v .

3 °C/second max ® lsma e s \ .
to Peak 3 0 | A Ramp-down
Tsimag 10T, - Ramp-up Rate 3 °C/second max g " Preheat | J )

-Temperature (T,) (Liquidus) 217 °C = Tsimin) P V |
Reflow ‘ﬂits
-Temperature (t,) 60 — 150 seconds /
Peak Temperature (T,) 26095 °C 2%
;I;il)ne Within 5°C of Actual Peak Temperature 30 seconds <« time to peak temperature > Time =
P
Ramp-down Rate 6 °C/second max
Time 25°C to Peak Temperature (T,) 8 minutes max
Do Not Exceed 260 °C Product Characteristics
Lead Plating Matte tin
Lead Material Copper alloy
Body Material Molded compound
Ordering Information - UL recognized compound meeting
9 e ] flammability rating V-0
Part Number Package Min. Order Qty.
SC3051-04HTG SOT23-6 3000
Part Numbering System Part Marking System
SC 3051-04 HTG 6 5 4
T
TVS Diode At)’rays
(SPA"Diodes *
T= Tape & Reel AQ_b__
[ ]
Series L— Package 1 2 3
Number of H: SOT23-6 Date code
Channels
Assembly code
Part code

u ® © 2024 Littelfuse, Inc.
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TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

6V,22A, SOT23-6, Lightning Surge Protection

Package Dimensions - SOT23-6

D
b DETAL A
i 3 4 Millimeters Inches
H E' E' Symbol
Min Max Min Max
u “ A - 1.45 - 0.057
H Ej Ej A1l 0.00 0.15 0.000 0.006
1 2 3 A2 0.90 1.30 0.035 0.051
< < b 0.25 0.50 0.010 0.020
el
LT \..\.. c 0.08 0.22 0.003 0.009
, - \~.\ D 2.82 3.02 0.111 0.119
, | /~' '~\ E 1.50 1.70 0.059 0.067
N
< 9 : 9y : E1 2.60 3.00 0.102 0.118
= ‘~ 4 y [ | B B
; BL PN \ —g—yseme e ; e 0.95 BSC. 0.037 BSC.
A—ES010[g] N L /~' el 1.90 BSC. 0.075 BSC.
o~ T L 0.30 0.55 0.012 0.022
RECOMMENDED SOLDER PATTERN e . 060 REF 0024 REF
|:| L2 0.25 REF 0.010 REF
1.00mm
() 0° 8° 0° 8°
o;ﬁm_-m 2. m
Tassoml-

Embossed Carrier Tape & Reel Specification — SOT23-6

P1
P2
—c>|-|<—t
Symbol Millimeters
A0 3.17+/-0.10
BO 3.23+/-0.10
w 8.00+0.30/-0.10
B0
DO 1.50+0.10
A0
8 mm Tape and reel D1 1.00+0.25
General information
1. 3000 pieces per reel. E 1.75+/-0.10
2. Order i Itiples of full reels only.
3. Mre:trslglrleslrr:fli;oﬁ "lr\?'es;:zilyicatiuns. F 3.50+/-0.10
(] PO 4.00+/-0.10
Access Hole
P1 4.00+/-0.10
—» |—12.3 mm
o O o P2 2.00+/-0.05
o K 1374010
T 0.25+/-0.03
178 mm ::t 54.61mm /
* ¥ User Direction of Feed Pin 1
—_——— >
—»| <€— 9.5 mm

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and test each product selected for their own applications. Littelfuse products are
not designed for, and may not be used in, all applications. Read complete Disclaimer Notice at http://www.littelfuse.com/disclaimer-electronics.
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TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

5V,22 A, SO0T23-6, Lightning Surge Protection

[Rotis] @

Description
The SC3051-04HTG integrates low capacitance rail-to-rail diodes
with an additional zener diode to protect each I/O pin against
ESD and high surge events. This robust component can safely
absorb 22 A of current per I[EC 61000-4-5 (t, = 8/20 ps) without
performance degradation and has a minimum + 30 kV ESD rating
per |EC 61000-4-2 2" edition. Their very low off-state capacitance
is compatible with high speed circuits.

Pinout Features
/o4 VCC /0 3 m ESD, IEC 61000-4-2, +30 kV m Low capacitance of 2.0 pF
|_| |_| |_| contact/air (TYP) per I/O
m EFT, IEC 61000-4-4, 40 A m Low leakage current of 0.5
(5/50 ns) pA (MAX) at5 V
= Maximum surge tolerance, m Small SOT23-6 packaging
Y IEC 61000- 4-5 2" edition, 22 m Halogen free, lead free and
I_I I_I I_I A (8/20 ps) RoHS compliant
/01  GND /0 2
Top View

Application Examples

Functional Block Diagram

USB Dual Port Protection Vg T_
R; Vaus
6 5 4 o+ | UsB
Rr
USB c 1 T YV Vsus GDI\;D Port
* * Controller [SL L¢r i el "§C'3'0'53?4HT(I
RT ERRRES j------l LVBUS
= b+ |USB
Ry 5 Port
T .
“T Te =

10/100/1000 Ethernet Protection

RJ45

Unused
Applications ™ %Hg 3
TX + x~
. 10/100/1000 . Ce
= 10/100/1000 Ethernet = Monitors Ethernet ™ é
P4
m Firewire m Notebooks PHY 5
-
m Flat Panel Displays m Portable Medical R+ | B
:
= LCD/PDPTVs = SetTop Boxes e
Unused
—%H Unused
Life Support Note:
Not Intended for Use in Life Support or Life Saving Applications —l_——

The products shown herein are not designed for use in life sustaining or life saving GND

applications unless otherwise expressly indicated.
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TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

5V,22 A, SO0T23-6, Lightning Surge Protection

Absolute Maximum Ratings

Symbol Parameter Value Units
. Peak Current (tp = 8/20 ps) 22 A
Top Operating Temperature -40 to 125 °C
Usan Storage Temperature -55 to 150 °C

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

Electrical Characteristics (T, = 25 °C)

Parameter Symbol Test Conditions Min Typ Max Units
Reverse Standoff Voltage Vawm 5 Vv
Breakdown Voltage Vi l=1mA, V. to GND 6.0 75 9.0 V
Reverse Leakage Current I eax V;=5V, V. to GND 0.1 0.5 pA
lpp=1A, t.=8/20 ps, I/O to GND 9.0 10.5
Clamp Voltage' Ve l,=10A, t= 8/20 us, 1/0 to GND 11.5 15.0 V
lop=22 A, t = 8/20 ps, I/O to GND 14.3 17
Dynamic Resistance? Row TLRE t,= 100 ns, 1/O to GND 0.15 Q
) IEC 61000-4-2 (Contact Discharge) +30 kV
ESD Withstand Voltage'* Veso o
|IEC 61000-4-2 (Air Discharge) +30 kV
) ) Reverse Bias =0V, f = 1 MHz 2.0
Diode Capacitance'’ (-~ . pF
V. =5V, Reverse Bias =25V, f = 1 MHz 1.0 15
Note:
Note:

1. Parameter is guaranteed by design and/or component characterization.
2. Transmission Line Pulse (TLP) with 100 ns width, 0.2 ns rise time, and average window t1 =70 ns to t2 = 90 ns
3. Device stressed with ten non-repetitive ESD pulses.
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TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

5V,22 A, SO0T23-6, Lightning Surge Protection
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TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

5V,22 A, SO0T23-6, Lightning Surge Protection

Soldering Parameters

Reflow Condition Pb — free assembly
-Temperature Min (T, ) 150 °C T — b
’ —
Pre Heat  -Temperature Max (T, ) 200 °C I Fo— ?L":.I,cTapl Zone
-Time (min to max) (t) 60 - 120 seconds ° T » .
Average Ramp Up Rate (Liquidus) Temp (T,) 27 7 / Ly N
3 °C/second max © ' Simax = \ \
to Peak 2 _ - i // Ramp-down o
Tsmag t0 T, - Ramp-up Rate 3 °C/second max E " Preheat | \
[ < y \
-Temperature (T,) (Liquidus) 217 °C Tsimin) P ============== 4
Reflow DR
-Temperature (t,) 60 - 150 seconds /
Peak Temperature (T,) 260+9% °C 2%
Time Within 5°C of Actual Peak Temperature 30 seconds < time to peak temperature » Time ===
(t)
Ramp-down Rate 6 °C/second max
Time 25°C to Peak Temperature (T,) 8 minutes max e
Do Not E g 260 °C Product Characteristics
o Not Excee:
Lead Plating Matte tin
Lead Material Copper alloy
Body Material Molded compound
Ordering Information - UL recognized compound meeting
9 e ] flammability rating V-0
Part Number Package Min. Order Qty.
SC3051-04HTG SOT23-6 3000
Part Numbering System Part Marking System
§’Q 3051-04 HTG 6 5 a
(TSVS Diode At)’rays
PA”Diodes *
T= Tape & Reel AQ_b__
[ J
Series L— Package 1 2 3
(’\;l#mb81 of H: SOT23-6 Date code
annels Assembly code
Part code
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TVS Diode Arrays (SPA® Diodes) Datasheet

SC3051-04HTG

5V,22 A, SO0T23-6, Lightning Surge Protection

Package Dimensions - SOT23-6

D
b DETAL A
i 3 4 Millimeters Inches
H E' E' Symbol
Min Max Min Max
u “ A - 1.45 - 0.057
H Ej Ej A1l 0.00 0.15 0.000 0.006
1 2 3 A2 0.90 1.30 0.035 0.051
< < b 0.25 0.50 0.010 0.020
el
LT \..\.. c 0.08 0.22 0.003 0.009
, - \~.\ D 2.82 3.02 0.111 0.119
, | /~' '~\ E 1.50 1.70 0.059 0.067
N
< 9 : 9y : E1 2.60 3.00 0.102 0.118
= ‘~ 4 y [ | B B
; BL PN \ —g—yseme e ; e 0.95 BSC. 0.037 BSC.
A—ES010[g] N L /~' el 1.90 BSC. 0.075 BSC.
o~ T L 0.30 0.55 0.012 0.022
RECOMMENDED SOLDER PATTERN e . 060 REF 0024 REF
|:| L2 0.25 REF 0.010 REF
1.00mm
() 0° 8° 0° 8°
o;ﬁm_-m 2. m
Tassoml-

Embossed Carrier Tape & Reel Specification — SOT23-6

P1
P2
—c>|-|<—t
Symbol Millimeters
A0 3.17+/-0.10
BO 3.23+/-0.10
w 8.00+0.30/-0.10
B0
DO 1.50+0.10
A0
8 mm Tape and reel D1 1.00+0.25
General information
1. 3000 pieces per reel. E 1.75+/-0.10
2. Order i Itiples of full reels only.
3. Mre:trslglrleslrr:fli;oﬁ "lr\?'es;:zilyicatiuns. F 3.50+/-0.10
(] PO 4.00+/-0.10
Access Hole
P1 4.00+/-0.10
—» |—12.3 mm
o O o P2 2.00+/-0.05
o K 1374010
T 0.25+/-0.03
178 mm ::t 54.61mm /
* ¥ User Direction of Feed Pin 1
—_——— >
—»| <€— 9.5 mm

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and test each product selected for their own applications. Littelfuse products are
not designed for, and may not be used in, all applications. Read complete Disclaimer Notice at http://www.littelfuse.com/disclaimer-electronics.
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