TO-220

Features

. Low Dropout Voltage: Typical 1.3V at 1.5A

. Current Limiting and Thermal Protection 3 [ie———xc— ngumn
. Output Current: 1.5A O 2h[=——— QUTPUT
. Current Limit: 2.3A | [———— ApwGND

. Operating Junction Temperature: 0 to 125°C

. Line Regulation: 0.015% (Typical)

. Load Regulation: 0.1% (Typical)

+  Available in RoHS Compliant, Lead Free Applications

Packaging

. High Efficiency Linear Regulators
. Battery Charger
. Post Regulation for Switching Supply
. Microprocessor Supply
. Motherboard Power Supply
. Cable and ADSL Modem
. DVD-Video Player
. Telecom Equipment
0 Set Top Boxes and Web Boxes Modules' Suppl

General Description

The SP1086 is a series of low dropout positive voltage regulators with a maximum dropout of 1.5V at 1.5A of load
current. The series features on-chip thermal shutdown. It also includes a bandgap reference and a current limiting
circuit. The SP1086 is available in 1.5V, 1.8V, 2.5V, 3V, 3.3V, and 5.0V versions. The fixed versions integrate the
adjust resistors. It is also available in an adjustable version, which can set the output voltage with only two external
resistors. The SP1086 series is available in standard packages of TO-263-3, TO-220, and TO-252.
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TO-263-3 TO-220 TO-252

Figure 1. Package Types of SP1086
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Pin Configuration

V Package V1 Package
(TO-220) (TO-263-3)
3 [——— mreur : et
O 2 [C——= ourrur 2 |——= ourrur
| [[———= apyenp | == apienD
V2 Package
(TO-252)
3[TTJmeur
21 OUTPUT
1 [[TT__]1ADJ/GND

Figure 2. Pin Configuration of SP1086 (Top View)

Functional Block Diagram

INPUT

A 22 For Adjustable Output, disconnect A1 and A2, connect B
— h For Fixed Output, connect A1 and A2, disconnect B

Figure 3. Functional Block Diagram of SP1086
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Electrical Characteristics

(Typical and limits apply for T;=25°C unless otherwise noted.)

Test

Parameter Circuit Symbol Conditions Min | Typ | Max | Unit
Re - 0.5% ’ v VormVors Tor=10mA 1234 | 1.240 | 1.246 v

eference Voltage REF | VKA~ VREF, KA~

: 1% ' 1228 | 1.240 | 1252

Deviation of Reference Voltage| 4 Via=Vegr [0°Ct070°C 2 10
Over-Temperatu AVREF 1} oA m

ver-Temperature KA= 40°C to 85°C 3 10
Ratio of Change in Vggy to the 5 AVggr |Iga=10mA, 05| -S| o

— m
Change in Cathode Voltage AVga [AVga:VRgr to 16V
Reference Input Current 5 Ipr |Ika=10mA, RI=10KQ R2=0 015 | 04 | nA
Deviation of Reference Current N Iga=10mA, RI=10KQ, R2=x0 0l o4 | B A
Over Full Temperature Range REF Ty=-40 to 85°C ' '
Minimum Cathode Current for Iga pA
Via=V
Regulation 4 (MIN) KA™TREF 3 80
Off-State Cathode Current 6 KA kA
(OFF) | Vi 4=6, Vpgp=0 001 | 005
Via=Vrep [ka=1 to 100mA

Dynamic Impedance 4 Iyy | %A TREPTKA o 0.05 | 0.15 Q

f<1.0kHz




Electrical Characteristics
Typicals and limits appearing in normal type apply for Ty = 25°C. Limits appearing in Boldface type apply over
the entire junction temperature range for operation, 0°C to 125°C. (Pp < maximum power dissipation, see Note 2.)

Parameter Symbol | Conditions Min Typ Max Unit
SP1086-ADY,
Reference Voltage VREF | Igur = 10mA, Viy-Vour =2V, T;=25°C, 1.238 1.250 1.262 \Y4
10mA < Ioup < 1.5A, 14V < Vi - Voup <6V | 1225 | 1250 1 1.270
SP1086-1.5,
Tour =10mA, Viy =3.5V, T; = 25°C, 1.485 L5 L5151 v
10mA < Ioyy < 1.5A, 3V < Vi < 10V 147 1 15 | 183
SP1086-1.8,
Tour = 10mA, Vi = 3.8V, T = 25°C, 1.782 1.8 1.818 vV
10mA < Iopp < 1. 5A, 3.2V < Viy < 10V 1746 | 18 | 1854
SP1086-2.5,
Output Voltage Vour Toyt = 10mA, Vi =4.5V, T, = 25°C, 2475 25 2.525 \%
10mA < Ioyy < 1.5A, 3.9V < Viy < 10V 245 | 25 | 255
SP1086-3.0,
Tout = 10mA, Vi =4.5V, T; = 25°C, 2.97 3.0 3.03 \Y
10mA <Ioyy < 1.5A, 4.9V < Vi < 10V 294 1 30 | 306
SP1086-3.3,
Iour = 10mA, Vi = 5V, T; = 25°C, 3.267 33 3.333 A4
10mA < Ioyp < 1.5A, 475V < Vi < 10V 3235 | 33 | 3365
SP1086-5.0,
IOUT = IOmA, VIN = 7V, TJ = 250C, 495 5 5.05 \%
10mA <Toyr < 1.5A, 6.5V < Viy < 10V 49 5 5.1
SP1086-ADJ,  Igyr = 10mA, 0.015 | 02 %
1.5V < Vy - Vour < 10V 0.035 | 0.2
SP1086-1.5, Tout = 10mA, 0.3 6 mV
1.5V < Vg - Vour < 10V 0.6 6
SP1086-1.8, Tour = 10mA, 0.3 6 mV
1.5V <VN- Vour < 10V 0.6 6
Line Regulation | AVoyr SP1086-2.5, Tour = 10mA, 03 6 mV
L5V<Vy - Vour< 10V 0.6 6
SP1086-3.0, Ioyr = 10mA, 0.3 6 mV
1.5V <V - Vour £ 10V 0.6 6
SP1086-3.3, Toyt = 10mA, 0.5 10 mV
1.5V <Viy- Vour < 10V 1 10
SP1086-5.0, Tour = 10mA, 0.5 10 | mV
1.5V <V - Voyr <10V 1 10




Electrical Characteristics (Continued)

Parameter Symbol | Conditions Min Typ Max Unit
SP1086-ADJ, 10mA < Igyt < 1.5A, 0.1 0.3 %
Vin - Vour =2V 0.2 0.4
SP1086-1.5, 10mA < Iy < 1.5A, 3 12 mv
Vi - Vour =2V 6 20
SP1086-1.8, 10mA <Igyt < 1.5A, 3 12 mV
Vin - Vour =2V 6 20
Load Regulation AVoyy | SP1086:25, 10mA < Iy < 1.5A, 3 12 mv
Vi - Vour =2V 6 20
SP1086-3.0, 10mA < Igyt < 1.5A, 3 15 mV
ViN- Vour =2V 7 20
SP1086-3.3, 10mA < Iyt < 1.5A, 3 15 mV
Vi - Vour =2V 7 20
SP1086-5.0, 10mA < Igyt < 1.5A, 5 20 mV
ViN- Vour =2V 10 35
Dropout Voltage Io=1.5A, AVRgr = 1% 1.3 1.5 \%
Current Limit It | Vin - Vour =2V, 1.5 2.3 A
Minimum 14V < Vi - Vour < 10V (For ADJ) 2 5 mA
Load Current
Quiescent Current Vin=Vour *+ 1.3V 5 10 mA
Ripple Rejection frippLE = 120Hz, Coyt = 25pF Tantalum, 60 75 dB
Iour = 1.5A, Viy - Vour =3V
Adjust Pin Current 60 120 pA
Adjust Pin Current 10mA <Igy < 1.5A, 0.2 5 A
Change 1.4V < Vi -Vour < 10V
Temperature 0.5 %
Stability
RMS Noise To=25°C, 10Hz< f< 10kHz 0.003 %
(% of Vour)
Thermal Shutdown Junction Temperature 165 oc
Thermal Shutdown 30 oc
Hysteresis
Thermal Resistance 05c TO - 252 4 oC/W
Junction-to-Case TO - 263 4
TO - 220 4

Note 2: Maximum power dissipation see Figure 5.




Typical Performance Characteristics

Output Voltage (V

Reference Voltage (V)

3.40 10.0
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Figure 4. Output Voltage vs. Temperature Figure 5. Maximum Power Dissipation
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Figure 6. Reference Voltage vs. Temperature Figure 7. Dropout Voltage vs. Output Current



Typical Performance Characteristics (Continued)
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Figure 8. Short Circuit Current vs. Temperature Figure 9. Adjust Pin Current vs. Temperature
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Figure 10. Minimum Load Current vs. Temperature Figure 11. Ripple Rejection vs. Frequency



Typical Performance Characteristics (Continued)

Vour

10=0.75A

10=0.1A

Ch1 044 ANEDE 100mVAAM10.0ps A Chl J 600mV

T 0w 29.9200p5

SP1086V Load transient response

ViN=4.8V, Vour=3.3V, [o=0.1A to
0.75A, Cy=Cour=10u (tan)

Figure 12. Load Transient Response

Typical Application

Vi

S00my AWCh2 20.0myASM20.0us A Ch1 S 570mV]

i+ -40. 200005

SP1086V Line transient response

V|N=4.8V, VOUT=3'3V' |o=0.1A, C|N=1p (tan), COUT=10},L (tan)

Figure 13. Line Transient Response

Viy SP1086-ADJ Vour
VIN Vour n
10uF ADJ - 22uF
Tantalum I 1200 il:Tantalum
Vour=Veer (1#R2/IR1) + 1,5, * R2
R2
SP1086-5.0
Vin Vour
° V \Y
O IN OUT
+ GND +
10uF 29
uF
Tantalum l Tantalum

Figure 14.

Typical Applications of SP1086



Mechanical Dimensions

TO-263-3

PACKAGE:3 PIN TO-263

Unit: mm(inch)

4.070(0.160) 3
4.820(0.190) =
9.650(0.380)
10.290(0.405) 1.270(0.050) 1.150(0.045) 7.420(0.292)
8.840(0.348 1.270(0.050) —
a | (0.348) | 1.390(0.055) 1.390(0.055)
70° P
\7° ]
T T -
N
o 0.020(0.001) s
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% % 2.640(0.104) e
Qe 14.760(0.581) 2.700(0.106)
©° 15.740(0.620) 0.360(0.014) 7.980(0.314)
i 3lg 0.400(0.016)
(=R __L 7°
1.150(0.045) | SIS Y3 || 172.20000.087)
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— 1 — o 1 — 4 —
-1 [ [+ o0510(0.020) ((‘ £—" 5 I B N
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2.540(0.100
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PACKAGE: 3 PIN TO-220

Mechanical Dimensions (Continued)

TO-220 Unit: mm(inch)
19.660(0380)
10.660(0.420) ~2.580(0.102)
3.380(0.133
$3.560(0.140) (0.133) 0.550(0.022)
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N
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B ‘ S —
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o ||
| g5 | - .
[(eRNTe)
! % 0l© rj
SIS 44
N0
$1.500(0.059; | ga Yo 3.560(0.140)
‘ 28 s 4.820(0.190)
0w oo
\ oo O - 2.080(0.082)
‘ ot L 2.880(0.113)
@ [0
| ‘ \ % o |N 3° 7°
; : ~ o K |
\ [a\R ]
116000046) | | | | 03810015)
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Wk
so 1 AN |
EVAHRY4
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T |
M | 7“*L |
| |
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Mechanical Dimensions (Continued)

TO-252

6.380(0.251) 2.180(0.086)

N 5.230(0.206) 6.680(0.263) 2.380(0.094)
5.430(0.214) 0.460(0.018)
0.580(0.023)

%

PACKAGE: 3 PIN TO-252

Unit: mm(inch)
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ORDERING INFORMATION

SP1og6 OO0 OO0 O O
/TR: Tape and Reel
Part Number Blank: Tube
ADJ: Adjustable Output
1.5: Fixed Output 1.5V
1.8: Fixed Output 1.8V
Package 2.5: Fixed Output 2.5V
V2: TO-252 3.0: Fixed Output 3.0V
V: TO-220 3.3: Fixed Output 3.3V
V1: TO-263-3 5.0: Fixed Output 5.0V
-L: Lead Free and
RoHS Compliant
Part Number \s’;;a:: Tergp;r;;ure Package CZ:Jnn t Pack Qty
SP1086V2-L/TR Adj 0°C to +125°C| TO-252 3 2,500/TR
SP1086V2-L-1-5/TR 1.5V 0°C to +125°C | TO-252 3 2,500/TR
SP1086V2-L-1-8/TR 1.8V | 0°Cto +125°C| TO-252 3 2,500/TR
SP1086V2-L-2-5/TR 2.5V 0°C to +125°C | TO-252 3 2,500/TR
SP1086V2-L-3-0/TR 3V 0°C to +125°C | TO-252 3 2,500/TR
SP1086V2-L-3-3/TR | 3.3V | 0°C to +125°C| TO-252 3 2,500/TR
SP1086V2-L-5-0/TR 5V 0°C to +125°C | TO-252 3 2,500/TR
SP1086V1-L/TR Adj 0°C to +125°C| TO-263 3 800/TR
SP1086V1-L-1-5/TR 1.5V | 0°Cto +125°C| TO-263 3 800/TR
SP1086V1-L-1-8/TR 1.8V 0°C to +125°C| TO-263 3 800/TR
SP1086V1-L-2-5/TR 2.5V 0°C to +125°C| TO-263 3 800/TR
SP1086V1-L-3-0/TR 3V 0°C to +125°C | TO-263 3 800/TR
SP1086V1-L-3-3/TR | 3.3V | 0°C to +125°C| TO-263 3 800/TR
SP1086V1-L-5-0T/R 5V 0°C to +125°C| TO-263 3 800/TR
SP1086V-L Adj 0°C to +125°C| TO-220 3 50/TUBE
SP1086V-L-1-5 1.5V | 0°C to +125°C| TO-220 3 50/TUBE
SP1086V-L-1-8 1.8V 0°C to +125°C| TO-220 3 50/TUBE
SP1086V-L-2-5 2.5V 0°C to +125°C| TO-220 3 50/TUBE
SP1086V-L-3-0 3V 0°C to +125°C| TO-220 3 50/TUBE
SP1086V-L-3-3 3.3V 0°C to +125°C| TO-220 3 50/TUBE
SP1086V-L-5-0 5V 0°C to +125°C | TO-220 3 50/TUBE
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Sipex Corporation

Headquarters and
Sales Office

233 South Hillview Drive
Milpitas, CA 95035

TEL: (408) 934-7500
FAX: (408) 935-7600

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not assume
any liability arising out of the application or use of any product or circuit described herein: neither does it convey



