Product  “\ww Order Technical 2 Tools & Support &

Folder o o Now Documents #'N\ Software Community
i3 TEXAS
INSTRUMENTS LM285-2.5, LM385-2.5, LM385B-2.5
ZHCSHO3L —JANUARY 1989—-REVISED FEBRUARY 2018
LMx85-2.5. LM385B-2.5 fiTh#E i & i
1 etk 3 PiAA
o TAEMVRTEHE 20pA & 20mA LMx85-2.5 Fll LM385B J& & . M1 i FRHLE
o 1.5% F1 3% WA HE A2 FEAESE, TAEHIEHE Y 20pA 2 20mA, EA MK
o FEUERHBT FIshASBHPUA G R AR e . o B n] $2 v
— LM385 fE 25°C Il KME A 1Q FE/NHI R RS 22 0 IR SE 2R iy B i v B R A IC RN
— BT H SRR E N I B KA A 1.50 HAFSE R 5
BRI DR A B B A 5 2 S, DR
2 RiH REHHEAEFE G TAEH BHF, (RIhFER— L5

e 98 2 2 A R Y0 B AT S 5 R B 75 5K

o fEHEAPCRAE F R R A

R L E e E S

. A 25 1R AICRE ) D R A X L B R SR T R B AR A
. AR F o 3t e P B vl vl T v U e . Fe Rt el
R FIBG s, b e e B GRS A (1) 58
LA H A Y B Rl FH 2 22 9 B S /N K B R I
B
B/AELY
BT £ PR G
D S0IC (8) 4.90mm x 3.90mm
L2 T0-92 (3) 4.30mm x 4.30mm
LM385PW-2-5. TSSOP (8) 3.00mm x 4.40mm

LM385BPW-2-5
@) ﬁiufﬁmﬁﬁﬁﬁﬂ)ﬂﬁ%, T S B AR R A AT LT 7 i

{14 2
ANODE —Jp[——— CATHODE

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,

intellectual property matters and other important disclaimers. PRODUCTION DATA. ,
English Data Sheet: SLVS023


http://www-s.ti.com/sc/techlit/SLVS023.pdf
http://www.ti.com.cn/product/cn/lm285-2.5?qgpn=lm285-2.5
http://www.ti.com.cn/product/cn/lm385-2.5?qgpn=lm385-2.5
http://www.ti.com.cn/product/cn/lm385b-2.5?qgpn=lm385b-2.5

I3 TEXAS
INSTRUMENTS
LM285-2.5, LM385-2.5, LM385B-2.5
ZHCSHO3L —JANUARY 1989—REVISED FEBRUARY 2018 www.ti.com.cn
1 8 Application and Implementation ............cccccceeees 9
2 8.1 Application Information
3 8.2 Typical AppliCatioN .......cccvveeriieeciie e
4 8.3  System EXamples .......ccccoveeriiiiiiniciiecec e
5 Pin Configuration and FUNctions.......................... 9 Power Supply Recommendations
6 SPECIfiCAtONS ...v.oeoveereeeeeceeireeseee e 10 Layout............. e
6.1 Absolute Maximum RatiNgS .........c.cc.ccevrrrererererernnnns 10.1 Layout GUIdENINS ........ooovvvvviisirisisiiiiia
6.2 ESD Ratings 10.2  Layout EXample ......cccccooieiieniiiiieniccieceesieenn
6.3 Recommended Operating Conditions................... 11 BFERISCRESTRR o 12
6.4 Thermal INformation .............cccovvvvoverversesessseeesenen. 111 *ﬁﬂ'ﬁ'ﬁfi--i ------------------------------------------------------------- 12
6.5 Electrical Characteristics..........coccovvrveeeerrurrnreererenn. 112 SO S S .12
6.6 Typical CharaCteristics ..........c..ccovrvrrerrirrrrrerererennns 11.3 }il%*ﬁ‘{)ﬁ ---------------------------------------------------------------- 12
7 Detailed DESCrPLON ......c.coouiuurieciirciereeieceeeaenn. LA TR v 12
71 OVeNIeW ... 11,5 BFHHUHZE R s 12
7.2 FEunctional Block Diagram 11.6‘ GlOSS&I‘y....‘........._: ................................................. 12
7.3 Feature DeSCHPtON .........c..covveveeveerceeeeeeeeseeeneenenss 12 MU, HEFTITE R e 12
7.4 Device Functional Modes
4 BITHETE
Changes from Revision K (March 2016) to Revision L Page
¢ Changed ANODE pin description from: Shunt Current/\Voltage input to: Common pin, normally connected to ground........ 3

¢ Changed CATHODE pin description from: Common pin, normally connected to ground to: Shunt Current/Voltage input... 3

Changes from Revision J (March 2005) to Revision K

Page

o ORI FRE AROY. ARPHEE R B BT EICR Wy GIMBCEMTIRE Wy MRS W AN R K HUE

. ESD #UEME R RVEREGE Ry A0 W B BHAISENE #5y FIEAIEW oy AiJa day s ASPFRISC
FASEHE TRy LA B FEFTATETIE L I e 1

Copyright © 1989-2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/lm285-2.5?qgpn=lm285-2.5
http://www.ti.com.cn/product/cn/lm385-2.5?qgpn=lm385-2.5
http://www.ti.com.cn/product/cn/lm385b-2.5?qgpn=lm385b-2.5
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS
LM285-2.5, LM385-2.5, LM385B-2.5

www.ti.com.cn ZHCSHO3L —JANUARY 1989—REVISED FEBRUARY 2018

5 Pin Configuration and Functions

D or PW Package

8-Pin SOIC and TSSOP LP Package
Top View 3-Pin TO-92
Top View
NC [] 1 o 8 |] CATHODE ANODE
NC [] 2 7[INC
NC [] 3 6|] NC CATHODE
ANODE [] 4 5[] NC NG

NC - No internal connection NC - No internal connection

Pin Functions

PIN
NO. TYPE DESCRIPTION
NAME
SOIC TSSOP TO-92
ANODE 4 1 | Common pin, typically connected to ground
CATHODE 8 2 (0] Shunt Current/Voltage Input
NC 1,2,3,56,7 3 — No Internal Connection

Copyright © 1989-2018, Texas Instruments Incorporated 3
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6 Specifications

6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT

IR Reverse current 30 mA
I Forward current 10 mA
Lead temperature 1.6 mm (1/16 inch) from case for 10 seconds 260 °C
T, Junction temperature 150 °C
Tstg Storage temperature —65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001() +2000
Viesp)  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22-C101?) +1000 v
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
Iz Reference current 0.02 20 mA
) ] LM285-2.5 —40 85
Ta Operating free-air temperature °C
LM385-2.5, LM385B-2.5 0 70
6.4 Thermal Information
LMx85-2.5, LM385B-2.5
THERMAL METRIC® D (SOIC) LP (T0-92) PW (TSSOP) UNIT
8 PINS 3 PINS 8 PINS
Roia Junction-to-ambient thermal resistance 112 157 168.3 °CIW
Roicaop)  Junction-to-case (top) thermal resistance 58.5 80.3 53.7 °CIW
Ross Junction-to-board thermal resistance 52.1 N/A 96.4 °CIW
Wit Junction-to-top characterization parameter 15.8 24.6 4.5 °CIW
ViR Junction-to-board characterization parameter 51.7 136.2 94.7 °CIW

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics (SPRA953) application report.

Copyright © 1989-2018, Texas Instruments Incorporated
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6.5 Electrical Characteristics
Ta = 25°C unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
LM285-2.5
V7 Reference voltage Iz =20 pAto 20 mA 2.462 25 2.538 \%
@ Average temperature coefficient of _ @ o
\V4 reference voltage ® I=20 pAto 20 mA | Full range +20 ppm/°C
Ta = 25°C 1
Iz=20 pAto 1 mA
) ) Full range 15
AV Change in reference voltage with current mV
Ta = 25°C 10
Iz=1mAto 20 mA
Full range 30
AVzIAt Long-term change in reference voltage Iz =100 pA +20 ppm/khr
Iz(miNy Minimum reference current Full range 8 20 HA
. Ta=25°C 0.2 0.6
z, Reference impedance Iz =100 pA Q
Full range 15
Vi, Broadband noise voltage Iz =100 pA, f =10 Hz to 10 kHz 120 pv
LM385-2.5
Vyz Reference voltage Iz =20 pAto 20 mA 2.425 25 2.575 \%
a Average temperature coefficient of _ %) o
VZ reference voltage(l) I =20 uAto 20 mA | Full range +20 ppm/°C
Ta=25°C
I =20 pAto 1 mA
. ) Full range
AVy Change in reference voltage with current mV
Ta=25°C 20
Iz=1 mAto 20 mA
Full range 30
AVzlAt Long-term change in reference voltage Iz =100 pA +20 ppm/khr
Izvminy Minimum reference current Full range 8 20 HA
. Ta=25°C 0.4 1
z, Reference impedance Iz =100 pA Q
Full range 15
Vy, Broadband noise voltage Iz =100 pA, f =10 Hz to 10 kHz 120 \Y
LM385B-2.5
V7 Reference voltage Iz =20 pAto 20 mA 2.462 25 2.538 \%
a Average temperature coefficient of _ @ o
\V4 reference voltage® I=20 pAto 20 mA | Full range +20 ppm/°C
Ta=25°C
Iz=20 pAto 1 mA
. . Full range
AV Change in reference voltage with current mV
Ta = 25°C 20
Iz=1mAto 20 mA
Full range 30
AVzIAt Long-term change in reference voltage Iz =100 pA +20 ppm/khr
Iz(miNy Minimum reference current Full range 8 20 HA
. Ta=25°C 0.4 1
z, Reference impedance Iz =100 pA Q
Full range 15
Vi, Broadband noise voltage Iz =100 pA, f =10 Hz to 10 kHz 120 pv

(1) The average temperature coefficient of reference voltage is defined as the total change in reference voltage divided by the specified

temperature range.

(2) Full range is 0°C to 70°C for the LM385-2.5 and LM385B-2.5, and —-40°C to 85°C for the LM285-2.5.

Copyright © 1989-2018, Texas Instruments Incorporated
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6.6 Typical Characteristics

Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various
devices. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
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Typical Characteristics (continued)

Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various
devices. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
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Figure 7. Noise Voltage vs Frequency
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7 Detailed Description

7.1 Overview

The LMx85-2.5 and LM385B-2.5 devices maintain a nearly constant voltage between the cathode and anode of
2.5 V when the minimum cathode current up to the recommended maximum is provided. See Recommended
Operating Conditions for recommended minimum cathode current.

7.2 Functional Block Diagram

° ® CATHODE
Q3
Q1
A § 500 kQ
Q2
—®
100 kQ 500 kQ
ANODE

7.3 Feature Description

A band-gap voltage reference controls a high-gain amplifier and shunt pass element to maintain a nearly
constant voltage between the cathode and anode of 2.5 V. Regulation occurs after a minimum current is
provided to power the voltage divider and amplifier. Internal frequency compensation provides a stable loop for
all capacitive loads. Floating shunt design is useful for both positive and negative regulation applications.

7.4 Device Functional Modes

The LMx85-2.5 and LM385B-2.5 devices have a single functional mode. These devices can be used as 2.5-V
fixed voltage references. The reference voltage cannot be adjusted for these devices.

For a proper Reverse Voltage to be developed, current must be sourced into the cathode of LM285. The
minimum current needed for proper regulation is denoted in Electrical Characteristics as lzgn)-

8 Copyright © 1989-2018, Texas Instruments Incorporated
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

The LMx85-2.5 and LM385B-2.5 devices create a voltage reference for use in a variety of applications including
amplifiers, power supplies, and current-sensing circulits.

8.2 Typical Application
Figure 8 shows how to use these devices to establish a 2.5-V source from a 9-V battery.

9V

221 kQ

25V

LM385-2.5

Figure 8. Reference From a 9-V Battery

8.2.1 Design Requirements

The key design requirement when using this device as a voltage reference is to supply the LM385 with a
minimum Cathode Current (I;), as indicated in Electrical Characteristics.

8.2.2 Detailed Design Procedure

To generate a constant and stable reference voltage, a current greater than Iy, must be sourced into the
cathode of this device. This can be accomplished using a current regulating device such as LM334 or a simple
resistor. For a resistor, its value should be equal to or greater than (Vs,ppiy - Vieference) * lzminy -

8.2.3 Application Curve

4
>
1
g 3 Output
S
o
z 2 V4 24 kQ
H Vi Vo
3 1
T
] -
30 )
£ < A <
5
InTut
0 0 100 A 500 600
t-Time — s

Figure 9. Device Transient Response
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8.3 System Examples

8.3.1 Thermocouple Cold-Junction Compensator

Figure 10 shows how to use the LM385-2.5 in a circuit for thermocouple cold-junction compensation.

lp =60 pA
+ 3.3kQ V+
Two Mercury ~—— 200 kQ +1% R 2.00 kKQ +1%
Cells T LM334 ow
26V
V_
500 Q

LM385-2.5 s120f
e +1%

T Adjust for 12.17 mV at 25°C across 412 Q

Figure 10. Thermocouple Cold-Junction Compensator

8.3.2 Generating Reference Voltage With a Constant Current Source

The LM334 device can be used to set the cathode current of the LM385-2.5 device over a wide range of input
voltages to ensure proper voltage regulation by the LM385-2.5 device.

V+ 3.7V=sV+<30V

LM334

V- 2.74 kQ

% 25V
LM385-2.5

Figure 11. Generating Reference Voltage With a Constant Current Source Device

10 Copyright © 1989-2018, Texas Instruments Incorporated
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9 Power Supply Recommendations

The supply voltage should be current limited to ensure that the maximum cathode current is not exceeded.

For applications shunting high currents (30 mA maximum), pay attention to the cathode and anode trace lengths,
and adjust the width of the traces to have the proper current density.

10 Layout

10.1 Layout Guidelines

Figure 12 shows an example of a PCB layout of LMx85x-2.5. Some key V,¢ noise considerations are:

» Itis optional to connect a low-ESR, 0.1-uF (C,) ceramic bypass capacitor on the cathode pin node.

» Decouple other active devices in the system per the device specifications.

» Using a solid ground plane helps distribute heat and reduces electromagnetic interference (EMI) noise pickup.

» Place the external components as close to the device as possible. This configuration prevents parasitic errors
(such as the Seebeck effect) from occurring.

» Do not run sensitive analog traces in parallel with digital traces. Avoid crossing digital and analog traces if
possible and only make perpendicular crossings when absolutely necessary.

10.2 Layout Example

Rsup
NC[] 1 ~ 8 Vsup
NCl] 2 71] NC
Ncll 3 6]] NC C.
(O ANoDE|] 4 5] NC
GND GND

Figure 12. Layout Diagram

JiRA © 1989-2018, Texas Instruments Incorporated 11
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SLYZ022 — TI Glossary.
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PACKAGE OPTION ADDENDUM

25-Feb-2022

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LM285D-2-5 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 285-25 Samples
LM285DG4-2-5 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 285-25 Samples
LM285DR-2-5 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 285-25
LM285DRG4-2-5 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 285-25 Samples
LM285LP-2-5 ACTIVE TO-92 LP 3 1000 ROHS & Green SN N / A for Pkg Type -40 to 85 285-25 Samples
LM285LPE3-2-5 ACTIVE TO-92 LP 3 1000 RoOHS & Green SN N / A for Pkg Type -40 to 85 285-25
LM285LPR-2-5 ACTIVE TO-92 LP 3 2000 ROHS & Green SN N / A for Pkg Type -40 to 85 285-25
LM285LPRE3-2-5 ACTIVE TO-92 LP 3 2000 RoHS & Green SN N/ A for Pkg Type -40 to 85 285-25 Samples
LM385BD-2-5 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 385B25 Samples
LM385BDE4-2-5 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 385B25
LM385BDR-2-5 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 385B25 Samples
LM385BLP-2-5 ACTIVE TO-92 LP 3 1000 RoOHS & Green SN N / A for Pkg Type 0to 70 385B25 Samples
LM385BLPE3-2-5 ACTIVE TO-92 LP 3 1000 RoOHS & Green SN N / A for Pkg Type 0to 70 385B25
LM385BLPR-2-5 ACTIVE TO-92 LP 3 2000 RoOHS & Green SN N / A for Pkg Type Oto 70 385B25
LM385BPWR-2-5 ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 385B25 Samples
LM385D-2-5 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 385-25 Samples
LM385DR-2-5 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 385-25
LM385DRG4-2-5 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 385-25 Samples
LM385LP-2-5 ACTIVE TO-92 LP 3 1000 RoOHS & Green SN N/ A for Pkg Type 0to 70 385-25 Samples
LM385LPE3-2-5 ACTIVE TO-92 LP 3 1000 RoOHS & Green SN N / A for Pkg Type 0to 70 385-25 Samples
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http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
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http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6)
LM385LPR-2-5 ACTIVE TO-92 LP 3 2000 ROHS & Green SN N/ A for Pkg Type 0to 70 385-25 m
LM385PWR-2-5 ACTIVE TSSOP PW 8 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 385-25

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
7'} |¢ KO
i |
& go W
Reel — | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QrSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
LM285DR-2-5 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM385BDR-2-5 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM385BPWR-2-5 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM385DR-2-5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM385PWR-2-5 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

5-Jan-2022

TAPE AND REEL BOX DIMENSIONS

~ - > -\\( /
*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM285DR-2-5 SOoIC D 8 2500 340.5 336.1 25.0
LM385BDR-2-5 SoIC D 8 2500 340.5 336.1 25.0
LM385BPWR-2-5 TSSOP PW 8 2000 367.0 367.0 35.0
LM385DR-2-5 SOIC D 8 2500 340.5 336.1 25.0
LM385PWR-2-5 TSSOP PW 8 2000 367.0 367.0 35.0
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TUBE
T - Tube
height L - Tube length
W-Tube _| _ _ _ _ _ _ __ _ _ ___ e _____ 1.
i width
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LM285D-2-5 D SOoIC 8 75 507 8 3940 4.32
LM285DG4-2-5 D SoIC 8 75 507 8 3940 4.32
LM385BD-2-5 D SoIC 8 75 507 8 3940 4.32
LM385BDE4-2-5 D SOIC 8 75 507 8 3940 4.32
LM385D-2-5 D SoIC 8 75 507 8 3940 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
LP 3 TO-92 - 5.34 mm max height

TRANSISTOR QUTLINE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040001-2/F

13 TEXAS
INSTRUMENTS



LPOOO3A

5

»

PACKAGE OUTLINE
TO-92 - 5.34 mm max height

TO-92

O

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
il

|
|
|
|
] e

2X ‘
2.6+0.2 —f=—f

2X
4 MAX

‘KSEATING

PLANE

FORMED LEAD OPTION
OTHER DIMENSIONS IDENTICAL
TO STRAIGHT LEAD OPTION

0.43 L
3X .35

5.21
4.44
EJECTOR PIN
OPTIONAL
5.34
432
| — (L.5) TYP
2.54) xSEATING
NOTE3 | [J‘ [‘L —1 PLANE
0 i L(0.51)TYP
Il 6X
||~ l=—0.076 MAX
I
3X I I
12.7 MIN I
| |
Il
| |
Il
| |
Il
| |
- T T
0.55 oo
3X0.38 =
f—f—2X 1.27+0.13

STRAIGHT LEAD OPTION

NI

4215214/B 04/2017

NOTES:

=

per ASME Y14.5M.

abwnN

. Shipping method:

variation AA.

. This drawing is subject to change without notice.
. Lead dimensions are not controlled within this area.
. Reference JEDEC TO-226,

a. Straight lead option available in bulk pack only.
b. Formed lead option available in tape and reel or ammo pack.
c. Specific products can be offered in limited combinations of shipping medium and lead options.
d. Consult product folder for more information on available options.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i
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EXAMPLE BOARD LAYOUT

LPOOO3A TO-92 - 5.34 mm max height
TO-92
FULL R
0.05 MAX —={}=—(1.07) —~ TYP
ALL AROUND METAL 3X (¢ 0.85) HOLE
TYP / TYP
| —2x
METAL
(15 8 - — 2X (1.5)
~—2X
y ! SOLDER MASK
\ OPENING
1 2 3
(R0.05) TYP | ! |
L (1.27) —] : 2X (1.07)
SOLDER MASK
OPENING (2:54)
LAND PATTERN EXAMPLE
STRAIGHT LEAD OPTION
NON-SOLDER MASK DEFINED
SCALE:15X
0.05 MAX ﬁ le— (O 1.4) —= 2X (@ 1.4)
ALL AROUND METAL
TYP 3X (@ 0.9) HOLE
METAL{ I [ (AN S W R 5
(R0.05) TYP /7 1 3 SOLDER MASK

SOLDER MASK
OPENING

N

(2.6)

(5.2)

LAND PATTERN EXAMPLE

FORMED LEAD OPTION
NON-SOLDER MASK DEFINED
SCALE:15X

OPENING

4215214/B 04/2017
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TAPE SPECIFICATIONS

LPOOO3A TO-92 - 5.34 mm max height
TO-92
11.7

| |
| |
| |
| |
| |
| |
| |
| |
32 ) I ‘
23 [ |
| | | |

— (2.5) TYP \ \ \ \ T 0.5 MIN

— {1 i — l \
16.5
55 | 1| [l I 0 I 1
| |
11.0 ! ! 9.75
8.5 | | 8.50
| |
L I D o 7‘77‘777 77777 o _ Y 190

k @3.7-43 TYP

FOR FORMED LEAD OPTION PACKAGE

4215214/B 04/2017
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