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TVS Diode Array
General Purpose ESD Protection - SP05 Series

SP05 Series - 30pF 30kV Unidirectional TVS Array
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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.

HF [RoHs] D [GREEN]

Description

This surface mount family of arrays suppress ESD and
other transient overvoltage events. Used to meet the
International Electrotechnical Compatibility (IEC transient
immunity standards IEC 61000-4-2 for Electrostatic
Discharge Requirements), these components can help
protect sensitive digital or analog input circuits on data,
signal, or control lines with voltage levels up to 5VDC.

The monolithic silicon arrays are comprised of specially
designed structures for transient voltage suppression (TVS).
The size and shape of these structures have be tailored

for transient protection. Compared to MQOVs, this diode
array provides a lower clamping voltage and lower off-state
capacitance.

Features
e An Array of 2, 3, 4, 5 or 6 TVS Avalanche Diodes in a ultra
small SC70, SOT-23, SOT-143 or MSOP packages
ESD Capability Standards
- [EC 61000-4-2, Direct Discharge ........ 30kV (Level 4)

- IEC 61000-4-2, Air Discharge............... 30kV (Level 4)
-MIL STD 883 3015.7 ..o 30kV
e |nput Protection for Applications Up to 5VDC
® Fast Response TIMe ....cc.oooiiiiiiiiiiic e <1ns
e Low Input Capacitance...........cccccoovveeeenieenn. 30pF Typical
e Operating Temperature Range.................... -40°C to 125°C

Moisture Sensitivity Level (MSL:1)

Applications

e Mobile phone handsets e Digital still cameras

e Personal Digital
Assistants (PDA)

e Portable handheld
equipment (Laptop,
Palmtop computers)

e Digital video cameras
e MP3 players

e Computer port, keyboard
(USB1.1)

Additional Information

i

Datasheet

Resources Samples

© 2020 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: JC.12/11/20


http://www.littelfuse.com/products/tvs-diode-arrays/general-purpose-esd-protection/sp050xba-lead-free-green.aspx#TechnicalResources
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Absolute Maximum Ratings

Symbol Parameter Rating Units
P Peak Pulse Power (t =8/20us) 25 W
lop Peak Pulse Current (t =8/20us) 3 A
T Operating Temperature —-40 to 125 °C

Tsror Storage Temperature -55 10 150 °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.

Parameter Test Conditions Min Typ Max Units
Reverse Standoff Voltage I, < TpA 5.5 \
Reverse Standoff Leakage Current V =5.0V 1 100 nA
Signal Clamp Voltage
Positive [=1mA 6.0 8.6 \
Negative | = 10mA -1.2 -0.8 -0.4 V

Clamp Voltage during ESD
MIL-STD-883 Method 3015 (HBM) test

+ 8kV 12 \
- 8kV -8 \Y
ESD Test Level (1) -
|EC-61000-4-2, Contact discharge 30 kV
MIL-STD-883 Method 3015 (HBM) 30 kV
Capacitance 2.5V @ 1TMHz 30 pF
Turn on/off Time <1 ns

Diode Dynamic Resistance -

Forward Conduction 1.0 Q

Reverse Conduction 1.4 Q

Note:
1. ESD voltage applied between channel pins and ground, one pin at a time; all other channel pins are open; all ground pins are grounded.

Typical Diode Capacitance vs. Reverse Voltage
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Soldering Parameters

Reflow Condition Pb — Free assembly
| [}
-Temperature Min (T_ . ) 150°C T \ " tp h
P Critical Zone
Pre Heat -Temperature Max (T, ) 200°C Ramp-ulﬂ"'L to Tp
o
-Time (min to max) (t) 60 - 180 secs 5 T - - ‘
L : "3 ' S LR DN
Average ramp up rate (Liquidus) Temp (T,) to peak 5°C/second max 5 TS(max) \ N
o ! N
Tgma 10 T, - Ramp-up Rate 5°C/second max £ Raw
) \
Reflow -Temperature (T,) (Liquidus) 217°C = Tsminy \
-Temperature (t,) 60 — 150 seconds
Peak Temperature (T) 2605 °C
25
Time within 5°C of actual peak Temperature (t ) 20 - 40 seconds <« time to peak temperature N Time
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 260°C

Package Dimensions — SOT143

M
D SPOSO3BAHTG - SOT143-4 A T —
503B

e

Recommended Pad Layout JEDEC TO-253

Symbol

Min ax

‘4—2»‘
- m —>

o ‘ 050 (832) A 0.8 1.22 0.03 0.048
m m 10010) A1 0.05 0.15 0.002 0.006
el > iie b 0.30 0.50 0.012 0.020
b2 0.76 0.89 0.030 0.035
‘Hn ] 2400134 c 0.08 0.20 0.003 0.008
360 (140°) D 2.80 3.04 0.110 0.120
f\ E 2.10 2.64 0.082 0.104
/4y E1 1.20 1.40 0.047 0.055
— e 1.92 BSC 0.076 BSC
J b2 L J b L A1 el 0.20 BSC 0.008 BSC
100(040)  0.80(032") L 0.4 \ 0.6 0016 | 0024
120{48)  1.00{04T) L1 0.550 REF 0.022 REF
c
IR
t L]~
— 1
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Package Dimensions — SC70

B~ B Package
H
502 r) SP0502BAJTG - SC70-3 JEDEC o]
3 ¢ Symbol "
m m A 0.80 1.10 0.031 0.043
~e>ice> ) A1 0.00 0.10 0.00 0.004
‘ ‘ A2 0.70 1.00 0.028 0.039
D B 0.15 0.30 0.006 0.012
jﬁ c 0.08 0.25 0.003 0.010
A2 A D 1.85 2.25 0.073 0.089
% v E 1.15 1.35 0.045 0.053
m e 0.66 BSC 0.026 BSC
HE 2.00 2.40 0.079 0.094
¢ L 0.26 0.46 0.010 0.018
T IR
. | Pins |
B ; m 7 T SP0504BAJTG - SC70-5 :
504 g HE A 0.80 1.10 0.031 0.043
; i A1 0.00 0.10 0.00 0.004
1 |2 m l A2 0.70 1.00 0.028 0.039
B < B 0.15 0.30 0.006 0.012
) c 0.08 0.25 0.003 0.010
j D 1.85 2.25 0.073 0.089
ATZ i E 1.15 1.35 0.045 0.053
/1 e 0.65 BSC 0.026 BSC
i HE 2.00 2.40 0.079 0.094
L 0.26 0.46 0.010 0.018
c
I
’ Al
| Pins |
m m m SP0505BAJTG - SC70-6
i T T Recommended Pad Layout A 0.80 110 0.031 0.043
505 i HE A1 0.00 0.10 0.00 0.004
] X ~ 0 RER) A2 0.70 1.00 0.028 0.039
M m M I N J*" B 0.15 0.30 0.006 0.012
_lgl— e c 0.08 0.25 0.003 0.010
| ! [;7 D 185 2.25 0.073 0.089
Fi P *"7 RN . : ’ E 115 1.35 0.045 0.053
ATZ i T | . - o e 0.65 BSC 0.026 BSC
g %ﬁf | J HE 2.00 2.40 0.079 0.094
i swen 1 |- ST L 0.26 0.46 0.010 0.018
— U | M 2 1.60 2 0.063
N - 1.30 - 0.051
v NG o) - 0.65 - 0.026
T Tl P - 0.70 - 0.028
R 2 0.35 2 0.014
s - 0.90 - 0.035
T = 2.50 = 0.098
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SOT.

7

»‘ ‘4—0

SP0502BAHTG - S0T23-3

Recommended Pad Layout

SP0504BAHTG - S0T23-5

Recommended Pad Layout

ul

Y

e

~oon

SP0505BAHTG - S0T23-6

Recommended Pad Layout

T
| Millimeters [  Inches |
e Min Max Min Max
A 0.89 1.12 0.035 0.044
A1 0.01 0.1 0.0004 0.004
b 0.3 0.5 0.012 0.020
c 0.08 0.2 0.003 0.008
D 2.8 3.04 0.110 0.120
E 2.1 2.64 0.083 0.104
E1 1.2 1.4 0.047 0.055
e 0.95 BSC 0.038 BSC
el 1.90 BSC 0.075 BSC
L1 0.54 REF 0.021 REF
M 2.29 0.090
N 0.95 0.038
(0] 0.78 0.030TYP
P 0.78 0.030TYP
SOT23-5
| Pins |
Mo0-178
Symbol
A - 1.45 - 0.057
A1 0 0.15 0 0.006
b 0.3 0.5 0.012 0.020
c 0.08 0.22 0.003 0.009
D 2.75 3.05 0.108 0.120
E 2.6 3.0 0.102 0.118
E1 1.45 1.75 0.057 0.069
e 0.95 BSC 0.038 BSC
el 1.90 BSC 0.075 BSC
L1 0.60 REF 0.024 REF
M 2.59 .102
N 0.95 .038
(0] 0.69 .027TYP
P 0.99 .039TYP
SOT23-6

MO-178
| Millimeters [  Inches |
S Min Max Min Max
A - 1.45 - 0.057
A1 0 0.15 0 0.006
b 0.3 05 0.012 0.020
c 0.08 0.22 0.003 0.009
D 2.75 3.05 0.108 0.120
E 26 3.0 0.102 0.118
E1 1.45 1.75 0.057 0.069
e 0.95 BSC 0.038 BSC
el 1.90 BSC 0.075 BSC
L1 0.60 REF 0.024 REF
M 2.59 102
N 0.95 0.038
o 0.69 027TYP
P 0.99 .039TYP
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Package Dimensions — MISOP
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Part Numbering System

SP0502 ++* TG
SE

TBlank = NOT Green/RoHS/Lead Free*

TVS Diode Arrays
(SPA® Diodes) G= Green/RoHS/Lead Free Product
T=Tape & Reel
— Package
Series BAA = MSOP-8
BAH = S0T23-3, -5, -6 or
S0T143-4

BAJ =SC70-3, -5 0r -6

Number of Channels -
02 =2 channel (SC70-3, SOT23 packages)
03 = 3 channel (SOT143 package)

04 = 4 channel (SC70-5, SOT23-5 package)
05 =5 channel (SC70-6, SOT23-6 packages)
06 = 6 channel (MSOP-8 package)

Ordering Information

Part Number CH Package Type Quantity Per Reel
SP0502BAHTG 2 SOT23-3 3000
SPO503BAHTG 3 SOT143-4 3000
SP0504BAHTG 4 SOT23-5 3000
SPO505BAHTG 5 SOT23-6 3000
SPO506BAATG 6 MSOP-8 4000
SP0502BAJTG 2 SC70-3 3000
SP0504BAJTG 4 SC70-5 3000
SPO505BAJTG 5 SC70-6 3000

*NOTE: To order NON-Green/RoHS/Lead Free version of product, remove “G" at the end of part number.

| Package |  msop |
- 8 ]
JEDEC MO-187
| Millimeters |

| Inches |
S Min Max Min Max
2.90 3.10 0.114 122
E 478 4.98 188 1196
E1 2.90 3.10 114 122
A 0.87 117 034 046
A1 0.05 0.25 .002 0.010
B ; 0.30TYP - 0.012TYP
® - 0.65TYP - 0.026TYP
L1 0.52 0.54 0.020 0.021
L2 - 0.18TYP § .007TYP
F - 5.28 - 208
F1 § 4.24 - 167
G - 0.65 - 0.026
H - 0.38 - 015
| - 1.04 - 041

Product Characteristics

Lead Plating “G" Green version - Matte Tin (Sn)
Lead Material Copper / Iron Alloy
Lead Coplanarity 0.004 inches (0.102mm)
Substrate Material Silicon
Body Material Molded Compound
- UL Recognized compound meeting

AL Gy flammability rating V-0

Notes:

1. All dimensions are in millimeters.

2. Dimensions include solder plating.

3. Dimensions are exclusive of mold flash & metal burr.

4. Blois facing up for mold and facing down for trim/form, i.e. reverse trim/form.

5. Package surface matte finish VDI 11-13.
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Embossed Carrier & Reel Specification — SOT23-3

Symbol
& ﬁ H>H<HJE g Min Max Min Max
L E 1.65 1.85 0.065 0.073
& | B & <€/ ! F 3.40 3.60 0.134 0.142
o] [¢] ] ] P2 1.90 2.10 0.075 0.083
7 L $ D 1.40 1.60 0.055 0.063
8 PO 3.90 4.10 0.154 0.161
0 P 6 TAPE AND REEL w 770 8.30 0.303 0.327
mm
GENERAL INFORMA  TION P 390 410 0154 0161
¥ ORDER I UL, TFLES OF FULL REELS ONLY. A0 3.0 3.25 0.120 0.128
3. MEETS EIA-481 REVISION "A" SPECIFICATIONS. Bo 2 67 287 O 1 05 0 1 1 3
@) ACCESS HOLE
X | | 144mm S0 T23-3 (8mm POCKET PITCH) Ko 112 1.32 0.044 0.052
t 0.22 0.24 0.009 0.009
T OO O0OO0OO0OO0OO
| =
180mm — f:
[ Ay
Y| USEN DIRECTION OF FEED PIN1
—»| |<—8.4mm

Q - .
Do & ggﬂ%ﬂ E 1.65 1.85 0.065 0.073

ER B F 3.40 3.60 0.134 0.142
@ E} Eﬂ | H o P2 1.90 2.10 0.075 0.083
L D 1.40 1.60 0.055 0.063
o PO 3.90 4.10 0.154 0.161

8mm TAPE AND REEL w 7.70 8.30 0.303 0.327

P
AO
GENERAL INFORMA  TION
o P 3.90 4.10 0.154 0.161
3 MEETS EA 481 REVISION" SPEGIGATIONS. A0 3.05 3.25 0.120 0.128

ACCESS HOLE S0 T23-5 (8mm POCKET PITCH) BO 2.67 2.87 0.105 0.113
- dnn 00000000 KO 1.12 1.32 0.044 0.052
- g t 0.22 0.24 0.009 0.009
n A
lﬂl]mm I 60mm
A]

|<—8.4mm

- \fﬁ

Embossed Carrier Tape & Reel Specification — SOT23-6

PO
S Svmbol | Milimetres | nches |
S ¢ o Min Max Min Max
S| b o ﬁ E 1.65 1.85 0.065 0.073
= = = F 3.40 3.60 0.134 0.142
[ [e] [&] ! $ — P2 1.90 2.10 0.075 0.083
o D 1.40 1.60 0.055 0.063
[an]
P P 4.1 154 161
AO 8mm TAPE AND REEL 0 8.90 0 0.15 e
GENERAL INFORMA  TION W 770 830 0303 0327
'1él"::‘.:‘.ffﬁﬂf""ﬁihsnmmm P 3.90 4.10 0.154 0.161
3 MEETS EIA-481 REVISION "A" SPECIFICATIONS.
ACCESS HOLE $0723-6 (8mm POCKET PITCH) A0 3.05 3.25 0.120 0.128
00000000 BO 2.67 2.87 0.105 0.113
£=a Ko 1.12 1.32 0.044 0.052
t 0.22 0.24 0.009 0.009

L] <
E
5

PINT

| 14.4mm
T 13mm
8omm ] 601
l USER DIRECTION OF FEED
—_—
—|

|=—8.4mm
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Embossed Carrier Tape & Reel Specification — SOT143-4

o e _p1 Y ] —
Min Max Min Max
b O |6 65 G\ﬁ‘“ j A 3.09 3.09 0.122 0.130
/ ( N I/ 2.70 2.90 1.106 0.114
HE—= 'DL; c 121 141 0.048 0.056
5T E||| =B /J ”’E d 1.40 160 0.055 0.102
E 1.65 0.85 0.065 0.073
A L—n AA
F 3.45 3.65 0.133 0.142
PO 4.10 3.90 0.154 0.161
Trailer Tape . Leader Tape P 410 3.90 0.154 0.161
omponents
P1 1.90 2.10 0.075 0.083
O O (O N O <<O d <<O O O w 7.90 8.10 0311 0.319
VOVO//VOV????H??ONO o]
] ] ]
Pin 1

User Feeding Direction

Embossed Carrier Tape & Reel Specification — MSOP-8

PO | Millimetres | Inches |
Symbol
N QQ\ e Min Max Min Max
E 1.65 1.85 0.065 0.073
&b o oo /@’ 0/ <Y
= 1 F 5.40 5.60 0.213 0.220
‘4\ \4‘ o H i [ = D 1.50 1.60 0.059 0.063
\ | | D1 1.50 Min 0.059 Min
- 2 PO 3.90 4.10 0.154 0.161
L w 11.70 12.30 0.461 0.484
= AD—= t
P 7.90 8.10 0.311 0.319
?7? W m gf A0 5.20 5.40 0.205 0.213
} BO 3.30 3.40 0.126 0.134
o
€ . L Ko 1.20 1.40 0.047 0.055
O 0000 D0
- User Feeding Direction t 0.30 + 0.05 0.012+ 0.002

lalililil
HAAAR
HHEHE
AARAR
HHEHHE

—»

Iy

7
Pin 1 Location

Embossed Carrier Tape & Reel Specification — SC70-3

PO
| Millimetres | Inches |

P2—= QQ H>H<Ht Symbol Min Max Min Max
v E 1.65 1.85 0.064 0.073
F 3.45 3.55 0.135 0.139
P2 1:95 2.05 0.077 0.081
D 1.40 1.60 0.055 0.063
D1 1.00 1.25 0.039 0.049
PO 3.90 4.10 0.154 0.161
w 7.70 8.10 0.303 0.318
P 3.90 4.10 0.153 0.161
A0 2.14 2.34 0.084 0.092
BO 2.24 2.44 0.088 0.096
Ko 1.12 1.32 0.044 0.052

t 0.27 Max 0.010 Max
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Embossed Carrier Tape & Reel Specification — SC70

Symbol = =
PO Min Max Min Max
E 1.65 1.85 0.064 0.073
P2 ¢ F 3.45 3.55 0.135 0.139
P2 1.95 2.05 0.077 0.081
D 1.40 1.60 0.055 0.063
D1 1.00 1.25 0.039 0.049
PO 3.90 4.10 0.154 0.161
w 770 8.10 0.303 0.318
P 3.90 4.10 0.153 0.161
2 A0 2.14 2.34 0.084 0.092
AO —— User Feeding Direction BO 2.24 2.44 0.088 0.096
® 0 ©® ® ® © KO 112 1.32 0.044 0.052
t 0.27 Max 0.010 Max
o
X
Embossed Carrier Tape & Reel Specification — SC70--6
. oymbor | Milimetres | inches |
Min Max Min Max
P2 ‘ E 1.65 1.85 0.064 0.073
F 3.45 3.55 0.135 0.139
P2 1.95 2.05 0.077 0.081
% D 1.40 1.60 0.055 0.063
— D1 1.00 1.25 0.039 0.049
S PO 3.90 4.10 0.154 0.161
% w 770 8.10 0.303 0.318
< P 3.90 4.10 0.153 0.161
Yo User Feeding Direction A0 2.14 2.34 0.084 0.092
® 606 606 ® 6 6 BO 2.24 2.44 0.088 0.096
KO 112 1.32 0.044 0.052
¢ t 0.27 Max 0.010 Max
o
X

Disclaimer Notice - Littelfuse products are not designed for, and shall not be used for, any purpose (including, without limitation, automotive, military, aerospace, medical, life-saving, life-sustaining or nuclear facility applications,
devices intended for surgical implant into the body, or any other application in which the failure or lack of desired operation of the product may result in personal injury, death, or property damage) other than those expressly set forth
in applicable Littelfuse product documentation. Warranties granted by Littelfuse shall be deemed void for products used for any purpose not expressly set forth in applicable Littelfuse documentation. Littelfuse shall not be liable for
any claims or damages arising out of products used in applications not expressly intended by Littelfuse as set forth in applicable Littelfuse documentation. The sale and use of Littelfuse products is subject to Littelfuse Terms and

Conditions of Sale, unless otherwise agreed by Littelfuse. “Littelfuse” includes Littelfuse, Inc., and all of its affiliate entities. http://wwuw.littelfuse.com/disclaimer-electronics
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