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10-Line to 4-Line
BCD Priority Encoder

High-Voltage Types (20-Volt Rating)

The CD40147B CMOS encoder features priority
encoding of the inputs to ensure that only the
highest-order data line is encoded. Ten data
input lines (0-9) are encoded to four-line
(8,4, 2,1) BCD. The highest priority line is line 9.
All four output lines are logic 1 (Vgg) when all
input lines are logic 0. All inputs and outputs are
buffered, and each output can drive one TTL
low-power Schottky load. The CD40147B is
functionally similar to the TTL54/74147 if pin 15
is tied low.

The CD40147B types are supplied in 16-lead
dual-in-line plastic packages (E suffix), 16-lead
small-outline packages (M, M96, MT, and NSR
suffixes), and 16-lead thin shrink small-outline
packages (PW and PWR suffixes).

CD40147B Types

Features:

u Encodes 16-tine to 4-line BCD
m Active low inputs and outputs

_ 8 Standardized, symmetrical output characteristics

® 100% tested for quiescant currentat 20 V

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

= Mgets all requirements of JEDEC Tentative Standard
No. 13A, “Standard Specifications for Description of ‘B’ *
Series CMOS Devices”

u Maximum input current of 1 uA at 18 V over full
package-temperature range; 100 nA at 18 V and 259C
® Noise margin (full package-temperature
range) = 1VatVpp=5V
2VatVpp=10V
25Vat Vpp=15V
Applications:
@8 Keyboard encading
8 10-line to BCO encoding
® Range selection
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FUNCTIONAL DIAGRAM
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For maximum reliability, nomina) operating conditions should be selected so that

operation is always within the following range:

CHARACTERISTIC LIMITS | uniTs
Min. Max.
Supply Voltage Range'(For T4 = Full Package
Temperature~ Range) 3 '8 v
TRUTH TABLE (Negative Logic)
INPUTS OUTPUTS
0 1 2 3 4 5 6 | 7 8 9 Dj|C B A
0 0 0 0 0] 0 0 0 0 0 1 1 1 1
1 0 0 o} 4] 0 0 _ 0 0 0 0 0 0 0
X 1 0 0 0 0 0 oo 0 0 0 0 1
X X 1 0 ¢] 0 0 0 0 0 0 0 1 0
X X X 1 0 0 0 0 0 0 0 0 1 1
N B 3 X X X X 1 0 0 0 0 0 0 1 0 0
9 -
TO—D> L (> x [ x| x[x]|x|1|[ojoflofo]o|1 o}
w1 x | x|{x|x{x|{x|{1io0]o]o|of1|[1]0
3 ; }.[> X X X X X X X 1 0 0 0 1 1 1
i e—— X (X !x|x|x|[x|{x|xj{1f0(1}0]0]|o0
. @
W T seowsosss [ X [ X | X [ X | X | x| x| x{xfj1[1]o]o |1
* |NPUTS PROTECTED BY
CO$/MOS PROTECTION NETWORK ) .
Fig. 1 ~ CD401478 |ogic diagram. 0 = High Level 1 = Low Level X = Don't Care
[ [MEENT TEMPERATURE (TA)v25°C. AMDIENT TEWPERATORE (Tae28C 13T "‘M'T?'ME VT.';“‘WW:: °
1 . e L T TERRATURE (125t
1 R Ese suss ssis sl SE220ssEnR2eaasaRg02E: 1 GATE-TO-SOURCE VOLTAGE (Vgs)»-5v e . #
3 ! b besd I i s ]
g TE-TO-SOURCE VOLTASE [ K gy ses: i 3
2 . HHE §|z TE T S GATE - TO- SOURCE VOLTAGE [Vgg!+! v HH -ng
3 SEEEN N R s e i o2 =3
S HH x| t H =3
= S el ¥ I 3
g iR 5 : “EviEHHTTHHH " |
§ 5: Ht s v ;-25 1.} E s
T 3 R :
JEHH HHEH ST T : F
' DRAIN-TO-SOURCE VOLTAGE (vps)—V DRAIN-TO- SOURCE VOLTAGE (Vpg§}—V 38 H

925 283083

_Fig. 2 — Typical output low (sink ) current
characteristics.
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Fig. 3 — Minimum output low {sink )} current
characteristics.
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Fig. 4 — Typical output high (source) current

charactaristics.
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CD401478B Types

MAXIMUM RATINGS, Absoluts~Maximum Values:

un_m-ro SOURCE VOLTAGE {¥ps)—V

DC SUPPLY-VOLTAGE RANGE, (Vpp) AMBIENT TEWFERATURE (1 :-zs-c% éé%%‘ri,%ﬁ;ﬁ ¥ y
Voltages referencedto Vgg Terminal) ......ovvviiiivmriviiuiiearinenrsnrnenes -0.5V to +20V iﬁ:”ﬁé““*c'é BAREAY vggh -5 v -%L H
INPUT VOLTAGE RANGE, ALL INPUTS .....eueeireiniinneieeinenananns -0.5Vio Vpp +0.5V HH 1 i 31 I
DC INPUT CURRENT, ANY ONE INPUT . ... .ottt c e et e e naenes +10mA . HEH %. } E'.:"g
POWER DISSIPATION PER PACKAGE (Pp): . : 1 g
ForTa=~550C10+1000C ... cciruuiiiiniiiinnneeannns Cereriaveeressese. .. 500MW = %
ForTa=+100°Cto +1 2500 Ceeeseresiareisaneanns Derate Linearity at 12mwW/9C to 200mW T e
DEVICE DISSIPA:I'IDN PER OUTPUT TRANSISTOR chsanss §
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE {(All Package Types)............. 100mW ! i ssacest g
OPERATING-TEMPERATURE RANGE (TA) «..vcunrvrnnenennnnn. veerieers . ~550C 10 +1260C : st T 2
STORAGE TEMPERATURE RANGE (Tst | BT T T T T S-S Y ~-850C o +1500C 1 T :
LEAD TEMPERATURE (DURING SOLDERING) , : ERREHIHEEE E
Atdistance 1/16 £ 1/32 inch (1.59 £ 0.79mm) from casefor 10s max ..... rereeneaae +265°C L L [ -
Fig. 5§ — Minimum output high (soumelcurrenr
characteristics.
AMBIENT TEMPERATURE (Tg)s25°C
STATIC ELECTRICAL CHARACTERISTICS f
CONDITIONS LIMITS AT INDIGATED TEMPERATURES (°C) |- g 2
CHARAC- - - i 2
TERISTIC T | |2 S
Vo Vi | Voo +25 [ g oy .‘&N@
V) [N || 55 | -40 | +85 | +125 [ MIn. | Typ: | Max. = o
Quiescent — Jos| s 5 5] 150] 150| — | 604 5 g ' 2 :
Device — Joiwo] 1o 10 10| 3s00] 300| — | 004 ol s S
Current, Ipo — 0,15 | 15 20 20 600 600 — 0.04 20 H
Max. — 0209 20 100 100 | 3000 | 3000 — 008 100 0 20 40 60 B0 100
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Cutput Low . 04 0,5 5] 064 0.61 0421 036| 051 1 — T8 -24322
g:?:e)nt “{ 05 |o10] 10| 16f 15l.. 11} 08| 13| 28 — Fig. 6 — Typical transition time as a function of
" load capacitance.
lou Min. 1.5 0,15 15 4.2 4 238 24 3.4 6.8 —
Qutput 4.6 0,5 5] -064 | -0.61 042 -036] 051 -1 — | mA AMBIENT TEMPERATURE (Ty)s25°C
(Source) «. 25 105 5] 2| 18| -3 «118] 16| a2 | — P R S ol
Current, 95 (00| 10} 16| 15| 19| -08] -13] 26 Z o
lon Min. 135 [015| 15[ 42 4| -28| 24| -34| -68 |E
Output Voltage: |  — 05 5 0.05 — 0 i aes : R LT
Low-Level, — lo10] 10 0.05 —| o TR O e
Vo Max. —  foi5] 15 0.05 —] 0 X3 : et HHEHH
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High-Level, — g10| 10 995 995( 10 T =
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Vi Max. 15135 | — 15 4 — — F:y 7‘ h'optpﬁon dclly trmeau fmcrton
Input High 5.4, — 5 i ] — o oflaaﬂmcmnce.
nput Hig 0§ 5 35 35 . AR
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Fig. 8 — Typical dynamic power dissipation
. as a function of input frequency.
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CD40147B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty, = 259C, Input t,, tg = 20 ns,

Cy =50 pF, Ry = 200 k2 Yoo
. LIMITS
ALL TYPES ird S00uF OluF
CHARACTERISTIC TEST CONDITIONS UNITS Yoo l
Vpp 1 18]
V) Typ. | Max. :; :: —
Propagation Delay Time, 5 450 900 ; ::
PLH. tPHL 10 | 200 | 400 ns amen L i
In-Phase Qutput M u; Voo
Any input to any 15 150 300 ns -
output [ 425 850 32T - 30983
Out-of-Phase Output 10 175 350 ns
15 125 250 Fig. 8 — Dynamic power dissipation
’ 5 100 200 test circuit.
Transition Ti'me, ltTHL- TTLH 10 50 100 ns
: 15 40 80
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Oy - + \ ( : ) > MEA N
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Fig. 10 — Quiescent devica
current tast circuit.
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Fig. 11 — Input voltage test circuit.
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Fig. 12 — Input current test circuit.
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TERMINAL
ASSIGNMENT

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).

Dimeansions and pad layout for CO401478H
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PACKAGING INFORMATION

Orderable Device Status @ Package Package Pins Package Eco Plan @ Lead/Ball Finish MSL Peak Temp ®
Type Drawing Qty
CD40147BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
CD40147BEE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC

(RoHS)

CD40147BM ACTIVE SOIC D 16 40 Green (RoOHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40147BM96 ACTIVE SOIC D 16 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

CD40147BM96E4 ACTIVE SOIC D 16 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40147BME4 ACTIVE SOIC D 16 40 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40147BMT ACTIVE SOIC D 16 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40147BMTE4 ACTIVE SOIC D 16 250 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40147BNSR ACTIVE SO NS 16 2000 Green (ReHS & CU NIPDAU  Level-1-260C-UNLIM
no Shi/Br)

CD40147BNSRE4 ACTIVE SO NS 16 = 2000 ‘Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

CD40147BPW ACTIVE TSSOP PW 16 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40147BPWE4 ACTIVE TSSOP PW 16 90 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40147BPWR ACTIVE TSSOP PwW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40147BPWRE4 ACTIVE TSSOP PW 16 2000 Green (ROHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: TI 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.

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

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

Pb-Free (RoHS): TI'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.

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

® MsSL, 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

Addendum-Page 1
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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 TI
to Customer on an annual basis.
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MECHANICAL DATA

\ 0:200 (5,08) MAX ? Gauge Plane
i A l Seating Plane

N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN
< A oM PINS #5144 16 18 20
16 ’ 0.775 | 0775 | 0.920 | 1.060
i i W e W i Wi W i W i B ACMAX 1 19.69) | (19,69) | (23,37) | (26,92)
O TRIE (387,32) (?87,3;) (gﬁégg) (gsg,‘é%
) o 60 h N
[P ey gy g g gy i A VXS@?‘O&N AA BB AC AD
i 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) ‘
> roow(mﬁ) YO 0.020 (0,51) MIN %% .
I ‘ \ T 0.015 (0,38)

T 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

0100 2154

0.021 (0,53)
1 5.015 (0,38) . .

[]0.010 (0,25)@)] / \

\ !

\\ /’ 14/18 Pin Only

- 20 Pin vendor option @
4040049/E 12/2002
NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
A 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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MECHANICAL DATA

D (R-PDSO-G16) PLASTIC SMALL—OUTLINE PACKAGE

0.394 (10,00)
0.386 (9,80)

DA AARAAA y

< - - 0.157 (4,00)
\ 0.150 (3,80)

/H bﬂ bﬂ 00 dg
SISO N P

\q}\oo 025

Too

L 0.069 (1,75) Max 0.004 (

0.010 (0,25)
0.007 (0,17) 1

s [ e \
([0 510
. )

Gauge Plane

? Seating Plane

0.010 (0,25)

.

4040047-4/F 07/2004

A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D

. Falls within JEDEC MS-012 variation AC.

NOTES:

{5’ TEXAS
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MECHANICAL DATA
NS (R-PDSO-G**)
14-PINS SHOWN

0,51
’« > 5
14 8

T 0,15 NOM

PLASTIC SMALL-OUTLINE PACKAGE

560 8,20
500 7,40
l Gage Plane *

N~

Seating Plane $

B

L 2,00 MAX 20,10
PINS *x
oM 14 16 20 24
A MAX 10,50 | 10,50 | 12,90 | 15,30
A MIN 9,90 9,90 12,30 | 14,70

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 0,18.

B
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHHAHHH T

“«—— A —»

L 1,20 MAX 0.15 ]

HlHHHHHHY_J

Seating Plane y

0,15 NOM

!
:

Gage Plane &

A
(B[ois

0,05
P *%
. 8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OCOow

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any T patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding_ third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party underithe patents or other intellectual property
of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or@ata sheets is.permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLS where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265
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