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CMOS BCD-to-7-Segment
Latch Decoder Drivers

High-Voltage Typés (20-Velt Rating)

' ) DISPLAY,

W CD45118 types are BCD-to-7T-segment

latch: decoder drivers constructed with
CMQOS logic and n-p-n bipolar transistor out-
put devices on a single monolithic structure.
These devices combine the iow quiescent
power dissipation and high noise immunity
features of RCA CMOS with n-p-n bipolar
output transistors capable of sourcing up to
25 mA. This capability allows the CD4511B
types to drive LED's and other displays
directly.
Lamp Test (LT), Blanking (BL), and Latch
Enable or Strobe inputs are provided to test
the display, shut off or intensity-modulate it,
andstoreorstrobeaBCDcode,respectively.
Several different signals may be multiplexed
and displayed when external multiplexing
circuitry is used.

The CD4511B types are supplied in 16-lead
hermetic dual-in-line ceramic packages
(F3A suffix), 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline
packages (NSR suffix), and 16-lead thin
shrink small-outline packages (PWand PWR
suffixes).

These devices are similar to the type
MC14511.
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TERMINAL ASSIGNMENT

CD4511B Types

92CS-25087

LE/STROBE >
Features: Vss*d

Vpprle

92C5 - 25083R2
® High-output-sourcing tapability . . ...... up to 25 mA
® {nput latches for BCD Code storage

8 Lamp Test and Blanking capability

FUNCTIONAL DIAGRAM

& 7-segment outputs blanked for BCD input codes > 1001
u-100% tested for quiescent current at 20 V

® Max. input current of 1 uA at 18 V, over
full package-temperature range, 100 nA
at 18 V and 25°C

® 5-V, 10-V, and 15-V parametric ratings

Applications:

8 Driving common-cathode LED displays

® Multiplexing with common-cathode LED
displays ’

® Driving incandestent displays

u Driving low-voltage fluorescent displays

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referanced lo Vgg Terminal} ....... 0. coiiiiiiiimriicrernninioeianaiay ... 0.5V 10 +20V
INPUT VOLTAGE RANGE, ALL INPUTS . -0.5V 1o Vpp +0.5V
DCINPUT CURRENT, ANY ONEINPUT ... . i it e e saaas +10mA
POWER DISSIPATION, PER PACKAGE (Pp):

ForTa =~55°Cto+100°C .....

For T = +1009C to +1259C
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp =FULL PACKAGE-TEMPERATURE RANGE (All Package TYDOS) . ... annn 100mW
OPERATING-TEMPERATURE RANGE (TA). . ... vivniiiariiiinianeinannnies ... -559C 10 +1259C
STORAGE TEMPERATURE RANGE (Tgg) ..o vovviiiirannier i -65°C to +1509C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/18 £ 1/32inch (1.58 £ 0.79mm) from casaefor 108 max ........ .. c.eevinenanns, +265°C

OPERATING CONDITIONS AT Tp = 25°C Unless Otherwise Specified

For maximum reliability, nommal operating conditions should be selected
so that opération is always within the following ranges ’

Gharacteristic ) Vpp Min. Max. Units
|Supply:Voltage Range (Tp): . 3 18 - v
(Full Package-Temperature Range)
5 150 — ns
Set-Up Time (tg) 10 70 - ns
15 40 - ns
5 0 — ns
Hold Time (ty) 10 0 — ns
15 0 - ns
5 400 - ns
Strobe Pulse Width (ty) 10 160 — ns
15 100 - ns
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CD4511B Types

STATIC ELECTRICAL CHARACTERISTICS ' ]
TEST CONDITIONS |8
LIMITS AT INDICATED TEMPERATURES {°C) .!-.#
b
CHARACTERISTIC {lon] Vo |Vin|VDD +75 Units E
(mA) VI (VM) ] g5 | a0 | +85 1} +125 | Min. | Tye. | Max. e : FHEE
Quiescent Device | — -1 -1s5]s 5 [ 150 | 150 | — | oo0a| 5 s . it HH
Current: Iop - — - 110 10 10 300 300 — 0.04 10 uA § ; .
Max. | -] -] 20 20 | e00 | 600 | - 0.04 | 20 5 oEEAAH
- -1 —-12a20 [100 100 | 3000 | 3000 - 0.08 | 100 § H T
Output Voltage: Fet
- — . ) o K [
0,5 5 885 0 0.05 . DRAIN-TO-SOURCE VOLTAGE {Vps)—V S2CT-243BRI
Low-Level Vo | - - J0.104 10 .05 = 0 606| v Fig. 1 — Typical output low (sink} current
Max. - 0,15] 15 0.05 - 0 0.05 ) characteristics.
- 1056 5 4 4 4.2 4.2 4.1 4.55 - .
High-Level Vo - 10,104 10 9 2 92 | 9.2 9.1 9.55 - A B B3R A 3EE SITES BLSE: fff
Min. | - ~“fois{ 15 | 1a 14 142 | 142 | 141 | 1458 | - 2 gl Sﬁti"*""“..wdv vuéucgj!&o)'svl" 25!
1. 800
e e
Input lLow _ losas 5 15 . _ 15 :?- SHHHEG i Sgns
Voltage, V)| ~ [ 188 - |10 3 Z - 3|v | ¢ R EHa
Max. 15,138 15 4 - z a 5 !
Input High ~ Josas 5 35 35 - N 2 :
Voltage, V| _ 188 10 7 7 — — v § g5
Min, 15,138 15 11 11 - - § f ; T
0 T 40 | a0 | 420 | 420 | 410 455 | - g 1
5 - - - - 4.25 = T TEMPERATURE (T, 1+289C]
10 5 | 3.80 3.80 3.90 3.90 3.90 4.10 — v [ 23 0 75 100
15 - - 350 | 350 _ 305 ” LOAD CAPACITANCEIC, 1—pF  92C5-27077
20 - 3.55 3.55 3.30 - 3.40 375 - Fig. 2 — Typical data-to-output, lowto-high-Jevel
25 340 | 340 - - 310 | 3556 -~ propagation delay time as a function of
[/ itance.
0 } 90 | 90 | 920 | 920 [910 ]| as5 | - 0od capacitance.
QOutput Drive 5 - - - — 925 — _ .
Voltage: 10 - - 885 [ 885 | 900 | 900 | 9.00 | 9.15 - | v AMBIENT TEMPERATURE (T4 1=25°C ”‘Iﬂiﬁ‘:‘&
e Sigiansy =5
High Level Vgpy [ 15 [ =1w (= - - = — [ 905 | - § oo HHHEE *mﬁﬁﬁf{mé Ly
Min. | 20 -1 - 870 | 870 | 840 | B40 | 860 | 890 — £ L o et
25 1= 860 | 880 | - — [ 830 875 [ - - }
3 A A
0 - 14.0 140 14.20 | 14.20 | 14.10| 14556 - f
5 -1 - - - — - - 1430 | — =
10 - - {15 13.90 ( 13.90 14.0 14.0 14.0 14,20 - v 2
15 1 - = = = — 1 Ta0 ] = & ;
20 - - 1375 ] 13.75 ] 13.60 [ 1350 [13.70] 1395 | — § ;
25 - - 1365 | 1365 - — 13.50 | 13.80 — ]
. -9
Qutput Low : 0 F-) T80, s 00
{Sink} Current, _ 0.4 05 5 0.64 0.61 0.42 0.36 051 1 _ 'mA LOAD CAPACITANCE{C| )~pF 92¢5-270T8
oL - 0.5 0,10 10 1.6 15 1.1 0.9 1.3 2.6 — Fig. 3 — Typical dats-to-output, high-to-low-level
Min. | — 15 [o,15] 15 4.2 a 28 2.4 3.4 68 - propagation delay time as a function of
load capacitance.
Input - 0,18|0,18] 18 [t0.1 | 01 | 1 — | +10-8]101 | uA
Currem,lm IS
e FETFE T
Max. AMBIENT TEMPERATURE { Ty }=25°C H b i B '_Lt
o T FR R s
= + LER EXEY L T it e
bttt i {iifif:tzzt B i
Fiadetess 03 Tigne oo AT T
= nEsgaans paays pySRME LD rr
g0 Soh e oy
4 [Ea s aananes vV L
mERN 1 ! 1
1= T
i m:::::g-'
[
10}
Q 2% 50 ki) 100

LOAD CAPACITANCE(C )—pF 92C8-27079

Fig. 4 — Typical low-to-high-level transition time as
a fi ion of load capacitance.
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CD4511B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp= 25°C, Input t,, t; = 20 ns,

€ =50 pF, Ry =200 k2

]
Test LIMITS Jé'
CHARACTERISTIC Conditions All Packages UNITS 5
i YpD " 300
Volits Min. Typ. Max. E
Propagation Delay Time: 5 - 520 | 1040 g
(Data) 10 - 210 420] ns "
High-to-Low Level, tpyy) 15 - 150 300
0 00 200 300 400 500
- . 5 - 660 1320 LOAD CAPACITANCE(CLY—pF . o oons
Low-to-High Level, tp y :g - fgg ggg ns Fig. 5 — Typical high-to-Jow transition time as a
_ - function of load capecitance.
Propagation Delay Time: 5 - 350 700
(BL) 10 - 175 350 ns
High-to-Low Level, tpyy 15 — 125 250
5 — 400 800 AMBIENT TENPERATURE (T, )<23°C !
s Low-to-High Level, tp| 10 - 175 350| ns i -t
15 - | 150 | 300 3. SR
Propagation Delay Time: 5 - 250 500 g é;" e
n 10 - 125 250 ns - i
High-to-Low Level, tpy 15 - 85 170 g 18] N
5 - | 150 | 300 8o iy
Low-to-High Level, tpy 1 10 - 75 1501 ns o . ot
15 - 50 100 3 ' LA
Transition Time: 5 - 40 80 _5‘ s I out—y
.IO _ 30 60 ns SUPPLY VOLTAGE — OUTPUT DRIVE YOLTAGE (ngz‘?sﬂ. 2rom
Low-to-High Level, tTLH 15 - 25 50 Fig. 6 — Typicel voltage drop {Vpg to output) vs.
output source current as a function of
5 - 125 310 supply.
10 - 75 185 ns
High-to-Low Level, tyy| 15 - 65 160 TR TR T
o ) 5 150 75 - % ; C":?o'i:
Miniraum Set-Up Time, tg 10 70 35 - ns Lot cLois, )
15 40 20 - £ f: S
- élos R y
5 0 -75 - A 3 *$g/://y//
Minimum Hold Time, ty 10 o | -35 - | ns 4 of S
15 0o | -20 - g"” 3 7
5 400 | 200 - ¢ T d
Strobe Pulse Width, tyy 10 160 | 80 — | ns 2 & v
15 100 50 ol
< 463° 7T 4¢3 2 468 c 468 < 458
Iﬂ’z o FREQUB:,CV (ﬂ—klsxl 1o I°’
‘ - 75| pF szcs-2rom2
Input Capacitance, CIN 5 P Fig. 7 — Typical dynamic power dissipation characteristics.
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CD4511B Types
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LE/STROBE * o * 10 0 0 OfBlank
O-[>°-L—-[>o—~ :_330—— o |11 ]1 10 1foo oc 0o ofsan
N o |11 ]|t 11 0joo 000 0 0fBlank
T
B5TReTED BY o lv|[1 1 11 1]oc 00 00 ofBuank
cwos v.
92CL- 270781 PROTECTION hed 1Tt x XX X hd : *
. - NETWORK
Fig. 8 — Logic diagram. X =Don't Care # Depends on BCD code previously
applied when LE =0
¥ v Note: Display is blank for all illegal input codes {8CD > 1001).
(] TEST CIRCUITS Tw ate: Display is blank for all illegal input codas { ]
Voo t
Neuts [ INPUTS | QuTPUTS
o Vin - Lo ’ t
Vss \—- - . +
° DATA
viL - [ INPUT
-] b =
NOTE:
vss TEST ANY COMBINAT{ON
OF INPUTS
@ 9205-2T4&IRI
Vg Fig. 10 — Input voltage.
9205- 27401R) ‘f/on . QUTPUT
Fig. 9 — Quiescent device current. .
@ INPUTS PHL —e
Vw - NOTE: 892CS-25085
\,_@__ - MEASURE INPUTS t, .ty “20m
[} SEQUENTIALLY,
vss - TO BOTH Vpp AND Vgg
-— CONNECT ALL UNUSED
INPUTS TO EITHER
! Vpp OR Vgs-
Vss
92C5~-27402 .
. . 20ns v
Fig.11 — Input current. o0
0%
v
l—j . - i ;
, Voo tsu ‘HoLp .l
100 uF Voo
e | ¢ 1 £
DATA S50% 7 50%
o nl PULSE — INPUTS ) —r————— 0
B —o 80pF 2000 GEN []¢ oo 20 v FOR SETUP
T (] ty*ty 22008 -y 4 oD g
| L " vss BL | Teuo //
PULSE ] o — | 1o 4 T R HOLD
i Lda . Vss [] DE L T i OUTPUT £, FOR HOL 2 -0
teels=20ms souf L—a L T 20 m.' 20m
vss M b vss ] [
T =
CL
Vss vss l B
MEASURE OUTPUT d FOR tp, 4 v
MEASURE OUTPUT g FORtpy 92C5-27088RI 58 92C5-27086R! 92C5-25086R)
1, .1y =20 s
Fig.12 — Data propagation delay. Fig. 13 — Dynamic power dissipation. Fig. 14 — Dynamic waveforms.
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. : . CD45711B Types

APPLICATIONS o
Interfacing with Various Displays

$2CS- 270k

A medium-brightness intensity display can be
obtained with low-voltage fluorescent _displays
such as the Tung-Sol Digivac S/G** Serfes.

$%Trademark Tung-Sol Division Wagner Elactric Co.
Fig. 16 — Driving low-voltage fluorescent displays.

o Voo =3V
A qa
o] e
b I
0"—= l_‘_ Vw v
. R . LE_l‘ An4000
) L v 92¢5- 27089R! Voo 1
Duty Cycle = 100% ‘ L
| =| =20 mA at Luminous Intensity/Segment = 250 microcandles
SEG = 'DIODEAyg, Y o vss
v Y, 92C5-27090R81
R=.OH” "DF 2 of 7 Segments Shown Connected
| N
SEG . Resistors R from Vo to each 7-segment driver
Fig. IS - Driving hods 7-seg LED displays {example Hewiet-Packard 5082-7740). output are chosen to keep all Numitron segments
) slightly on and warm.
= Voo . Fig. 17 — Driving incandescent displays (RCA

Numitron DR2000 series dispiays).

20 40 60 80 100 [ IIB
|

0-98
2.286-2.489)
20
0 l__ 4-10 -
(0.102-0.254)
Vss - 115123
L o | 2.921-3.123) 1
Multiplexing Scheme Showing 2 of 7 Segments Cannected ~ 926M-27087R) 92CM- 32873
Transistors T1¥T4 (RCA-ZN 3063 or 2N2102) have | Max.rating > Txigeg Dimensions and pad layout for CD45118 chip.
Duty Cycle = 26% ’
'sec = lolope ! * 4
n = Yon~ Vpe ~ Vel
. sk
All unused inputs on CD4555
are connected to VDDor VSS'
B ) : Dimensi  in parenth are in millimaters and are
Fig 18 — Muitiplexing with common-cathode 7-segment LED displays (example Hewlet-Packard 5082-7404 darived from the basic inch di. jons as indicated.
4 character display or 4 discrete Monosanto Man 3 displays). Grid graduations are in mils (10~ inch).
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 14-Aug-2021

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 ®3) (4/5)
(6)
CD4511BE ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type -55to 125 CD4511BE Samples
CD4511BEE4 ACTIVE PDIP N 16 25 RoOHS & Green NIPDAU N/ A for Pkg Type -55to 125 CD4511BE Samples
CD4511BF ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 CD4511BF

& Green =
CD4511BF3A ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 CD4511BF3A Samples

& Green e
CD4511BNSR ACTIVE SO NS 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CD4511B Samples
CD4511BNSRG4 ACTIVE SO NS 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CD4511B Samples
CD4511BPW ACTIVE TSSOP PW 16 90 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CM511B Samples
CD4511BPWG4 ACTIVE TSSOP PW 16 90 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CM511B Samples
CD4511BPWR ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to0 125 CM511B Samples

@ 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: Tl 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.

Addendum-Page 1




i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 14-Aug-2021

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline 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.

OTHER QUALIFIED VERSIONS OF CD4511B, CD4511B-MIL :
o Catalog : CD4511B

o Military : CD4511B-MIL

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications

Addendum-Page 2



i TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 16-Feb-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | 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 QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
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)
CD4511BNSR SO NS 16 2000 330.0 16.4 8.2 105 | 25 | 12.0 | 16.0 Q1
CD4511BPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 | 12.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 16-Feb-2022
TAPE AND REEL BOX DIMENSIONS
At
4
~
// S
/\g\‘ /}#\
. 7
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4511BNSR SO NS 16 2000 367.0 367.0 38.0
CD4511BPWR TSSOP PW 16 2000 853.0 449.0 35.0

Pack Materials-Page 2



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 16-Feb-2022
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)
CD4511BE N PDIP 16 25 506 13.97 11230 4.32
CD4511BE N PDIP 16 25 506 13.97 11230 4.32
CD4511BEE4 N PDIP 16 25 506 13.97 11230 4.32
CD4511BEE4 N PDIP 16 25 506 13.97 11230 4.32
CD4511BPW PW TSSOP 16 90 530 10.2 3600 35
CD4511BPWG4 PW TSSOP 16 90 530 10.2 3600 35

Pack Materials-Page 3



PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

1. 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.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

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
www.ti.com




EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

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

4220204/A 02/2017

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.

INSTRUMENTS
www.ti.com



MECHANICAL DATA

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

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear 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.




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

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

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

B. This drawing is subject to change without notice.

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

E

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



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

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

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

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

2. This drawing is subject to change without notice.

3. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated



