LM148, LM248, LM348
QUADRUPLE OPERATIONAL AMPLIFIERS

SLOS058C — OCTOBER 1979 — REVISED DECEMBER 2002

® |IA741 Operating Characteristics LM148...J PACKAGE
. LM248 .. . D OR N PACKAGE
® Low Supply-Current Drain .. . 0.6 mA Typ LM348 ... D, N, OR NS PACKAGE
(per amplifier) (TOP VIEW)
® Low Input Offset Voltage 10UT[] 1 Y 14[] 40uUT
® Low Input Offset Current 1IN=[] 2 13[] 4IN-
® Class AB Output Stage 1IN+[] 3 12[] 4IN+
® Input/Output Overload Protection \;?|£J:+E 4 1 %;‘(&C—
+
® Designed to Be Interchangeable With 2IN] 2 TS i SINi
Industry Standard LM148, LM248, and 20uTl] 7 8f] 30UT
LM348
description/ordering information LM148 . .. FK PACKAGE
(TOP VIEW)
The LM148, LM248, and LM348 are quadruple,
independent, high-gain, internally compensated | 5 '5 i
operational amplifiers designed to have operating % o % g %
characteristics similar to the HA741. These Y e | § e e
_almpllﬁt_ers exhibit low supply-current drain and 1IN+ ]43 212 1918[ 4IN+
input bias and offset currents that are much less NC f ne
than those of the JIA741. 15 17
Vees |16 16[] Voo
NC [] 7 15[] NC
2IN+ [] 8 14[] 3IN+
9 10 11 12 13
o e | | )
Il = Ok
ps
=0 0=
™ (3]

NC — No internal connection

ORDERING INFORMATION

Viomax ORDERABLE | TOP-SIDE
TA AT 25°C PACKAGET PART NUMBER MARKING
PDIP (N) Tubeof25 | LM348N LM348N
I Tubeof 50 | LM348D
Clo70°C 6 mv SOIC (D) Reel of 2500 | LM348DR LM348
SOP (NS) Reel of 2000 LM348MNSR LM348
PDIP (N) Tubeof25 | LM248N LM248N
_25°Cto 85°C 6 mV Tubeof 50 | LM248D
SOIC (D) LM248
Reel of 2500 | LM248DR
CDIP (J) Twbeof 25 | LM148J LM148J
_55°C to 125°C 5mV
LCCC (FK) | Tubeof50 | LM148FK LM148FK

TPackage drawings, standard packing quantities, thermal data, symboliztion, and PCB design guidelines are
available at wwwti.com/sc/package.

Please be aware that an important notice concerning availability, standard warranty, and use in cntical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

FRODUCTION DATA intormation IS :u::m as of publication date. A Copyright | 2002, Texas Instruments Incorporated
Products conform o specifications per the terms of Texas Instruments o d iant to MIL-PRE-38535 all — tested
standard warranty. Production processing does not necessarily include ¢ TEXAS nproducs complia PEMIDIIY AIE %1

testing of all parameters. unlass otherwise noted. On all other gtn%duc!s production
INSTRUMENTS

processing does not necessarily include testing of di'paramelers.
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LM148, LM248, LM348
QUADRUPLE OPERATIONAL AMPLIFIERS

SLOS058C —OCTOBER 1979 — REVISED DECEMBER 2002

symbol (each amplifier)

ouT

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage, Vog+ (see Note 1): LM148 . ... .. . 22V
EM248: EM348 & roveson sovennsensy voym 000 Suenns o0 18V

Supply voltage; Voo (seeNote 1) LMT48 wuivvu vvwi vomennsi soseyaiensl e vigesiensd s iy =22V
LM248: LMB348 & rovevosi soueinsess vous von Sy oo s -18 V

Differential input voltage, V|p (see Note 2): LM148 . .. . .. . . ... 44V
LM248, LM348 . ... . e 36V

Input voltage, V| (eitherinput, see Notes 1 and 3): LM148 .. ... .. ... ... it =22V
ERI248: LM348: i soven o roreinenns 90 5 -18V

Duration of output short circuit (see Note 4) . ... ... e Unlimited
Operating virtual junction temperature, T .. .... ... i i e e 150°C
Package thermal impedance, B p (see Notes 5andB):Dpackage . .............c.ocoiiueennn.. 86°C/W
Npackage ...........ooiiiniinnnnnnns 80°C/W

NSpackage ...........covviriinnnnnnn. 76°C/W

Package thermal impedance, 8¢ (see Notes 7and 8): FK package ......................... 5.61°C/W
Jpackage ..., 15.05°C/W

Case temperature for 60 seconds: FK package . ........... ittt 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: Jpackage ..................... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: D, N, or NS package ............ 260°C
SturagelemperatureTangs, T <= oo oummoEEemse SoEEmepeEE S S5 SN —65°Cto 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Allvoltage values, unless otherwise noted, are with respect to the midpaint between Vgc+ and Voc—.

2 Differential voltages are at IN+ with respect to IN—

3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or the value specified in the table,
whichever is less.

4. The ouiput may be shorted to ground or etther power supply. Temperature and/or supply voltages must be limited to ensure that
the dissipation rating is not exceeded.

5. Maximum power dissipation is a function of T jimax), 85, and Ta. The maximum allowable power dissipation at any allowable
ambient temperautre is Pp = (T j(max) — Ta)/8 ja. Operating at the absolute maximum T j of 150°C can affect reliability.

6. The package thermal mpedance is calculated in accordance with JESD 51-7.

7. Maximum power dissipation is a function of T j{max), 8¢, and Tc. The maximum allowable power dissipation at any allowable
ambient temperautre is Pp = (T j(max) — Tc)/M ¢ Operaling at the absclute maximum T j of 150°C can affect reliability.

8. The package themal impedance is calculated in accordance with MIL-STD-883.

recommended operating conditions

MIN  MAX | UNIT
Supply voltage, Voo+ 4 18 v
Supply voltage, Voc— -4 -18 A

# TeEXAS
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electrical characteristics at specified free-air temperature, Vee+ = 215 V (unless otherwise noted)

LM148 LM248 LM3438
PARAMETER TEST CONDITIONST UNIT
MIN  TYP MAX MIN  TYP MAX MIN  TYP MAX
25°C 1 1 6 1 6
Vio Input offset voltage Vo=0 Full range 75 75 my
25°C 4 25 4 50 4 S0
lio Input offset current Vo=0 Full range 75 pres 00 nA
25°C 30 100 an 200 30 200
i Input bias cument Vo=0 Full range 225 500 200 nA
Vicr Commorn-mode input voltage range Full range: 12 +12 *12 v
Ry =10kQ 25°C 12 %13 P 13 *12 213
- Wity ok ot véitage R 2 10 k0 Full rfmge 12 12 12 v
swing R =2 k02 25'C 10 %42 10 *12 10 +12
Ry 22 k0 Full range 0 10 0
Large-signal diferential voitage | Vo =#10Y, 25°C 50 160 2 160 25 180
AVD amplification Rp=22k0 Full range 25 15 15 iy
T Input resistancet 25°C 08 25 08 2.5 08 25 MO
By Uinity-gain bandwidth Ayp =1 25°C 1 1 1 MHz
B Phase margin Ayp =1 25°C a0° 80° 60"
CMRR  Common-mode rejection rafio ﬁﬁac oAk Fuﬁ ?;ge :g = ;2 = :2 2 dB
ksvR Supply-voitage rejection ratio Veos =$8Vio*15 Y, 25°C w9 7% 7% &
(AVccs/AVio) Vp=0 Full range 77 77 77
los Short-circurt outpul current 25°C 25 125 £25 mh
Vo=0 24 45 24 45
lee Supply cumrent {four amplifiers) Ho load Vo= You 25°C oA 36 mA
Vo1V  Crosstalk attenuation f=1Hzto 20 kHz 25°C 120 120 120 dB

T ANl characteristics are measured under opan-loop conditions with zero common-mode inpul voltage, unless otherwise spacified Full range for Ta Is —55°C to 125°C for
LM148, —25°C o 85°C for LM248 and 0°C o 70°C for LM348
I This parameter is not production tested.

Z00Z AYYNHEIL AISINTY — 6161 HIF01D0 — I850501S5

SHIIHNdINY TVYNOILVHIHO 31dNYAVND

8YEINT ‘8YZINT ‘BT LN



LM148, LM248, LM348
QUADRUPLE OPERATIONAL AMPLIFIERS

SLOS058C —OCTOBER 1979 — REVISED FEBRUARY 2002

operating characteristics, Vec+ =15V, Tp =25°C

PARAMETER TEST CONDITIONS MIN TYP

MAX

UNIT

SR Slew rate at unity gain R =2 k€, CL =100 pF, See Figure 1 05

\ijis

PARAMETER MEASUREMENT INFORMATION

+
C|_=100pr[ ]£ R_=2kQ

Figure 1. Unity-Gain Amplifier

10 kQ2

100

Vi

Ayp =-100

Figure 2. Inverting Amplifier

¢ TeEXAS
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i3 TEXAS PACKAGE OPTION ADDENDUM

INSTRUMENTS
www_ti_com 15-0ct-2009
PACKAGING INFORMATION
Orderable Device status "' Package Package Pins Package Eco Plan‘? Lead/Ball Finish MSL Peak Temp ¥ |
Type Drawing Qty
LIM148FKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ Afor Pkg Type
LM148J ACTIVE CDIP J 14 1 TBD A4Z M/ Afor Fkg Type
LM148JB ACTIVE cDIP J 14 1 TBD AA2 M/ Afor Pkg Type
LM248D ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
LM248DE4 ACTIVE S0IC D 14 50 Green(RoHS & CU NIPDAU  Level-1-260C-UMNLIM
no Sb/Br)
LM248DG4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM248DR ACTIVE SOIC D 14 2500 Green(RoHS & CU NIPDAU Level-1-260C-UMNLIM
no Sb/Br)
LM248DRE4 ACTIVE sS0IC D 14 2500 Green(RoHS & CU MNIPDAU  Level-1-260C-UMLIM
no Sb/Br)
LM248DRG4 ACTIVE SOIC D 14 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LIM248N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM248NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM348D ACTIVE S0IC D 14 S0 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM348DE4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM348DG4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM348DR ACTIVE S0IC D 14 2500 Green(RoHS & CU MIPDAU  Level-1-260C-UMLIM
no Sb/Br)
LM348DRE4 ACTIVE SOIC D 14 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM348DRG4 ACTIVE SOIC D 14 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no SbiBr)
LIM348N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM348ME4 ACTIVE PDIP | 14 25 Fb-Free CU NIFDAU N/ Afor Pkg Type
(RoHS)
LM348NSR ACTIVE SO NS 14 2000 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM348NSRE4 ACTIVE SO NS 14 2000 Green(RoHS & CU NIPDAU Level-1-260C-UMNLIM
no Sh/Br)
LM348MNSRG4 ACTIVE S0 NS 14 2000 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)

M 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: Mot 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.

Addendum-Page 1



i3 TEXAS PACKAGE OPTION ADDENDUM

INSTRUMENTS

www_ti.com 15-0Oct-2009

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http//www bl com/productcontent for the latest availability information and additional product content detalls.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above_

Green (RoHS & no Sb/Br): Tl defines "Green” to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous matenal)

@) MSL, Peak Temp. — The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI'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 Tl 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 Tl's liability ansing out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Ti
to Customer on an annual basis.

Addendum-Page 2



i3 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www_ti.com 14-Jul-2012
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
" —b — K0 [— P1—>
@@%@@@@@{‘
e
Py
& & & (I{ 80
” ! l
fo A 1
Cavity — € AD D
A0 | Dimension designed to accommodate the compaonent width
B0 | Dimension designed to accommodate the component length
K0 | Dimension designed lo accommodate the component thickness
v W | Overall width of the camier tape
P1 | Pitch betwsen successive cavity centers
TAPE AND REEL INFORMATION
*All dimensions are nominal
Device Package |Package | Pins| SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
LM248DR SoIC D 14 2500 3300 164 6.5 9.0 24 8.0 16.0 Q1
LM348DR SOIC D 14 2500 3300 164 6.5 9.0 21 8.0 16.0 Q1
LM348DR SoIC D 14 2500 3300 164 6.5 9.0 24 8.0 16.0 Q1
LM348MSR S50 NS 14 2000 330.0 164 82 105 25 12.0 16.0 Q1

Pack Matenals-Page 1



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS

www_ti.com 14-Jul-2012

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins sPQ Length (mm) | Width (mm) | Height (mm)
LM248DR S0IC D 14 2500 367 0 3670 380
LM348DR SOIC D 14 2500 3332 3459 286
LM348DR SOIC D 14 2500 3670 3570 38.0

LM348NSR SO NS 14 2000 367.0 3670 38.0

Pack Matenals-Page 2



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS ##
4

o 1 16 18 20

i S 0300 | 0300 | 0300 | 0.300
q (7.62) | (762) | (762) | (762)

i g BSC BSC BSC BSC
N0 5 AR 0785 | 840 | 0980 | 1.060
: (19,94) | (21,34) | (24,38) | (26,92)

) I B MIN —= — = —
)

0.300 | 0.300 | 0.310 | 0.300

PEVAVEVEVAUEY CMAX | (762) | (7.62) | (7.87) | (7.62)
L ! 0.245 | 0.245 | 0.220 | 0.245
*l e CMN 1 (622) | (6.22) | (559) | (6.22)

0.060 (1,52
—» ¢ 0.005 (0,13) MIN 0.015 (0,38) r "‘

— 0.200 (5,08) NAX
= — ¢ Seating Plane

i 0.130 (3,30) MIN

J 0.026 (0,66) | |[
0.04 {0,36) . or-15°
0.100 (2,54 0.014 (0,36 U“

0.008 (0,20)

4040083/F 03/03

NOTES: A All linear dimensions are in inches (millimeters).

B. This drowing is subject to change without notice.

C. This package is hermetically sedled with a ceramic lid using glass frit,
D

E

Index point is provided on cap for terminal identification only on press ceromic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

FK (S—CQCC—N**) LFADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN

" NO. OF A B
TERMINALS
Y 7 ™~ v MIN | MAX | NIN | MAX
19 1
- 0.342 | 0.358 | 0.307 | 0.358
20 10 ‘ (8,69) | (9,09) | (7.80) | (9,09)
51 g 58 0.442 | 0.458 | 0.406 | 0.458
B SO (11,23) | (11,63) | (10,31) [(11,63)
22 8 i 0.640 | 0.660 | 0.495 | 0.560
A SQ 5 ; ! (16,26) |(16,76) | (12,58) |(14,22)
5 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78) ((19,32) | (12,58) | (14,22)
o5 5 68 0.938 0.962‘ 0.850 | 0.858
I \ ) (23,83) [(24,43)| (21,6) | (21,8)
v Mg oox o e m m ma 54 1.141 | 1165 | 1.047 | 1.083
2% 27 28 1 2 3 4 (28,99) |(29,59) | (26,6) | (27,0)
0.020 (0,51 2 0.080 (2,03)
0.010 (0,25 "‘ o 0.064 (1,63)
¥ 0.020 (0,51) 4
- 0.010 (0‘,25)
| (
[ (
[ (
[ &
0.055 (1,40)
0.045 (1,14) L&
0045 (1,14)
T SAAOARAR AT i
N v

r L |
0.028 (0,71 L_,l_— | 0.045 (1,14)
0.022 E0,54% e 000 (2] e 0.03 (0.89)

NOTES:

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with o metal lid.
D. Fdlls within JEDEC MS-004

w3 TexAs
INSTRUMENTS
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MECHANICAL DATA

N (R—PDIP—T*x*) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
PINS **
4 A Ldl
ki 14 16 18 20
10 ; 0.775 | 0.775 | 0.920 | 1.060
e e B i B e U e s Bl Y A WA | ooy | (a69) | (23.37) | (26.92)
0.260 (6,60) 0]4? 0.745 0.850 {0._94{)
) 0240 (6.10) ACMING 1 (g.92) | (18,92) | (21,59) | (23,88)
MS-001
[y s gy g e [y s g e g gy A VARIATION AA BB AC AD
| J L 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) 0.325 (8,26
B [F 0030 (0.78) 2 0.020 (0,51) MIN 0.300 (7.62
rﬁ 0.015 (0,38)
I | BEEEE ' ”\\ 0.200 ?aos} MAX
! I ' e f —TGGuge Plane
\. | | \ Wi, 4 Seating Plane l_]
! [ ? 0.125 (3,18) MIN 0.010 (0,25) NOM
4.‘ 0.430 (10,92) MAX L
0.021 (0,53)
1 5.015 (0,38) . .
[&[0.010 (0.5®)] [ \

\“/" 14/18 Pin QOnly A

20 Pin vendor option

4040049/ 12/2002

NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

A Falls within JEDEC MS—001, except 18 ard 20 pin minimum body length (Dim A).
Lﬁ& The 20 pin end lead shoulder width is a vendor option, either half or full width.

Texas
INSTRUMENTS

www.ti.com



MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

0.344 (8,75)

‘_7
0337 (8,55)

npopoo

0.157 (4.00)
0.150 (3,80)

l

<
SRR

i

T

0.244 (6,20)
0.228 (5,80)

A

7
Pin 1
Index Areo 0.050 (1,27 %
0.010 (0,25)®
i J'r R" s/ \n \I
er_____ﬁ "J\f /k’
0,010 (0,25) N
L 0.069 (1,75) Mox 0.004 (0,10)

[]0.004 (0,10)

0.010 (0,25) // /A\
0.005 (0,13) —l / \
/ iy
[ | \
I
}
Cauge Plane v \\ == 7
* O\ //
0.010 (0,25) 0-8' % | i

0.050 (1,27)
0.016 (0,40)

Seating Plane

4040047-5/M  06/1

NOTES: Al linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash.
Reference JEDEC MS—-012 variation AB.

m& b-‘hm?b‘

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.

&3 TExas

INSTRUMENTS

www.ti.com



LAND PATTERN DATA

D (R-PDSO—-G14) PLASTIC SMALL OUTLINE

Stencil Openings

Example Board Layout (Note D)

(Note C)

——  =—12x1,27 == peTaR

o8008y e RELY: T

5,40 5,40
e l
ANNEANENN RN 1A A3 0.0
\aoauau ot guod
Nz
Example
Non Soldermask Defined Pad Example
Pad Geometry
(See Note C)
! i Example
! / Solder Mask Opening
i i (See Note E)
\ ——ll=—0.07 !
LY All Around /
\ /
% e
~ -
Swino | i —
4211283-3/E 08/12
NOTES:  A. Al linear dimensions are in millimeters.
B. This drowing is subject to change without notice.
C. Publication IPC—7351 is recommended for alternate designs.
D. Laser cutting opertures with trapezoidal walls and also rounding corners will offer better paste releose. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

m
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

0,51

3 B el
HHHHHHN I

T 0,15 NOM
560 8,20 i
500 7,40
}—h(

O / Gage Plane | [ §
HHHHHHH v [0,25
1 ! 10 1,05

A 0,55

[ | l 00 (/?\ |
e LU Seatng Pane 4\ [ | al

L 2,00 MAX t =010

PINS =
DIM

A MAX 10,50 10,50 12,80 15,30

A MIN 9,80 9,90 12,30 14,70

4040062/C 03/03

NOTES: A, All lineor dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15,

www.ti.com



