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CD4514B, CD4515B Types

CMOS 4-Bit Latch/4-to-16 o e )
A - . o 50
. S vgs*12 -2 g
Line Decoders Features: : e s
. T
High-Voltage Types (20-Volt Rating) @ Strobed input latch SNTY gy IR oL ¥
. Inhibit contral 1 o] AR
2 '] —al = [ =l 3
CDASTSR Output “Low" on Select = 100% et fr uiesent curment a1 20V AR RS
pu : ®  Maximum input current of 1 uA at 18 V patas 221 B HZ si0
. S : over full package-temperature range; STROBE — | i 5s
@ CD4514B and -CD4S15B consist 100 nA 'at 18 V and 25°C e 3
of a 4-bit 'strobed latch and a 4-to-16dine u  Noise margin {over full package temper- H= 58
decoder. The latches hold the last input data ature range}: ' — 2 T

presented prior to the strobe transition from
1 to 0. Inhibit control allows all outputs to
be placed at 0(CD4514B) or 1(CD4515B)
regardiess of the state of the data or strobe
inputs.

The. decode truﬂ'! table indicates all .combi- characteristics. ARENT TR TR R TTA-T57C
nations of data.inputs and appropriate se- 8 Meets all requirements of JEDEC Tentative 1
Iectqd out:.:outs. o Standard No. 13B; 'Standard Specifications iy
These devices are similar to industry types for Description of ‘B* Seriss CMOS Devices” 5 O GATE- T0- SOURCE VOLTAGE [vgs1o18 v
MC14514 and MC14515.. N z renas; 3
The CD4514B and CD4515B types are supplied Applications: : & 3
in 16-lead hermetic dual-in-line ceramic ® Digital multiplexing ge
. . . N z
packgges (F3A suffix), 1§-Iead dual-in-line ® Address decoding 3 P g 8
plastic packages (E suffix), and 16-lead ® Hexadecimal/BCD decoding § = 3 ;
small-outline packages (M and M96 suffixes). B8 Program-counter decoding 5 o ﬁ 2 @
® Control decoder 3 A, Shs
L 1
| S &S
. K G =
MAXIMUM RATINGS, Absolute-Maximum Values: ORAIN-TO-SOURCE VOLTAGE (¥ps)—V ien anans g g
x
DC SUPPLY-VOLTAGE RANGE, {(Vpp) | : Fig. 1 — Typical output low (sink] o
Voltages referencedtoVgg Tarminal) ... ... ... . ittt -0.5V to +20V current characteristics.
INPUT VOLTAGE RANGE, ALLINPUTS .. ... iiiiiiiiiiiiiniaiieei i anains -0.5VieVpp +0.5V
DC INPUT CUF_IRENT. ANY ONEINPUT . ettt v st e e rrarrararennns +10mA AWBIENT TEMPERATURE (Tp1°28°C
POWER DISSIPATION PER PACKAGE {Pp): L b j
FOPTA = oS50C R0 +1000C 1o .\otntninerereeneeeeeeeae et tes e te ettt et iantiansienins 500mW £ i : ! fEa
ForTA=+100%C10+125%C........ovvinniiiiniii e, Derate Linearity at 1 2mW/9C to 200mW K : ! ’ * H
DEVICE DISSIPATION PER OUTPUT TRANSISTOR i GATE - 10 SOURCE VOLTAGE (vgsl=5 v 11 1]
FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) ...................... 100mW § ;" : i P
OPERATING-TEMPERATURE RANGE (Ta) ... ... ... ... e, -559C to +125°C ; gz 1 i i
STORAGE TEMPERATURE RANGE (Tgig) - ... cvvreiir i eeineeieiceniie e -65°C 1o +150°G i it . / w0y
LEAD TEMPERATURE (DURING SOLDERING): x i sraisdiispebittnieoes
At distance 1/16 £ 1/32 inch {1.59 £ 0.79mm) from case for 105 MaXx .....c..cvreenueerrnenn. +285°C =
% 23 arng-}]
P
] 3

1VatVpp= 5V
2VatVpp=10V
25VatVpp=15V
8 5.V, 10-V, andd 15-V parametric ratings
8 Standardized, symmetrical output

RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be seiected so that

operstion is always within the following ranges:

92CE - 24387
CD45148, CD45158
FUNCTIONAL DIAGRAM

0 -3
ORAIN-TO-SOURCE VOLTAGE (vps)—V

azcs zenivm
Fig. 2 — Minimum output low (sink)
current characteristics.

ORAIN-TO-SOURCE YOLTAGE {Vpgi—V

3-263

-5 ) -5 [
LIMITS T TewrEnaTure a2 T

CHARACTERISTIC VoD - UNITS CATE-T0-S0URCE VOLTAGE (Vaghs-8V .1
{v) Min. | Max. = lg
Supply-Voltage Range (For T4 = Full Package- 3 18 v Bass g
Temperature Range} §
5 | 150 | - T TR
Data Setup Time, tg 10 70 - ns 1 ! : =8
15 40 | - i i
5 250 — ; 5
Strobe Pulse Width, tw 10 100 - ns £
15 | 75 | — ) I °

9205 243z0RS

Fig. 3 — Typical output high (source)
- current characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

CD4514B, CD45158B Types

DRAIN-TO-SOURCE VOLTAGE (Vgs) —V

[ e T
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) prtiha gAMLV AN AN 1415y B
CHARACTER.- it .
ISTIC 3% umITs| I L
Vo |Vin |VoD BRI :
{v) vV} |(vy| -55 | —40 | +85 | +126 | Min. | Typ. | Max. R Eae s et s g
Quiescent Device - 05 5 | s 5 150 [ 150 - | ooa | s EE o2
Current, - Jog0f10] 0 | 10 | 300 | 300 - | ooa | 10 N e §
DD Max. - Jois[ 5] 20 | 20 [600 [600] - | o0a] 20| ; il 5
- 020 20 { 100 | 100 [ 3000 [ 3000 - 0.08 | 100 : : 8 Hiitl
H missdiih] HHH] 5
Output Low 04 |05 6 |06a 061 | 042 | 0.36 {051 | 1 - et HHiHE s f £
{Sink) Current o5 loio[ 10 ] 16 |15 | 11 09 |13 | 26 | - 2285 Hiji i it ©
‘oL Min. 15 J015| 15 | 42 | 4 | 28 | 24 |34 | 68 | -
Output High 46 05| 5 [-064|-061|-042)-036]|-051] -1 mA Fig. 4 — Minimurr;' output high (source)
{Source) 26 05| 51 -2 |18 |13 |-118]-18 ] -32 | - current characteristics.
CL:Z;:‘;h.n 95 |010] 10 ]-16-15 |11 | 09]33] 26 - —
. - AMBIENT TEMPERATURE { To ) s 28%C
135 |015| 15 [-42] -4 | -28 | -24 |34 | -68 | - g -
Output Voltage: - 05| 5 0.05 - 0 0.05 -f{‘
Low-Level, ~ Ja10[ 10 005 - 0o |o0o0s 3
VoL Max. £
— [015] 15 0.05 - o_Joos| | B
Output Voltage: - 05| s 4395 495 | 5 - §
High-Level, - oa0] 10 9.95 995 to | - Ea
VOH Min. — loeas] 18 14.05 1495 | 15 Z "%
- -
Input Low 0545 - | s 15 — 1 - 1.5- §
V‘\’J""?M 1,9 - 110 3 - 1= 3 E
X. -
1L 15135] - | 15 ) — 1 = ] _
Input High 05 45| - 5 35 35 — — v LOAD CAPACITANCEICLI=PE - 2eiamas
Voos, 19 | - 110 ! L= 1= Fig. 5 — Typical strobe or da jon deh
Vid Min. ig. 5 — Typical strobe or data propagation delay
H 1.5,13.5 - 15 " n — — time vs. load capacitance.
'"ﬁ‘: ﬁ:;’em ~ fogs| 8|01 )01 | 21 | o1 | - [£1075] 01| uA
AMBIENT TEMPERATURE { T
i
&
g3
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.
=
T
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3
¥
LOAD CAPACITANCE {C ) —pF
9203 -24Be9R
Fig. 6 — Typical inhibit propagation delay time
vs. load capacitance. .
AMBIENT TEMPEAATURE (Ta)e2s°c : AMBIENT TEMPERATURE { T4 1+ 25°C . .
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i i T K== s
H i z i T T 3
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Fig. 7 — Typical low-to-high transition time vs.
load capacitancs.

9Ly - 2ed82M1

Fig. 8 — Typical strobe or data propagation delay
time vs. supply voitage.
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FREQUENCY {1) — kHz
B2CE- 24583

Fig. 9 — Typical power dissipation vs. frequency.



CD4514B, CD4515B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 26°C; Input 1,, tg = 20 s, "o
€L =50pF, R| =200KQ : voo I
. iNPUTS
TEST CONDITIONS LIMITS NITS o . Ves
UNI
CHARACTERISTIC VDD T B
v yp- ax.
Propagation Delay Time: tpiy. tpLH 5 485 | 970 &
Strobe or Data 10 185 370
15 135 270
Ves
5 250 500 B TTAMRI
Inhibit 10 | 110 | 220 ns
15 85 176G Fig. 10 — Quijescent device current test circuit.

5 100 200
Transition Time, tT_ 1. tTHL 10 50 ‘100
15 40 80

5 125 250
Minimum Strobe Pulse Width, ty 10 50 100 ns

Yoo
15 40 75 ' 4 .
INPUTS :&II‘PUTS
5 75 150 Yin i .
Minimum Data Setup Time, 1g 10 35 70 ns Mo - RS
15 20 40 v:’L -l . <
bl =
Input Capacitance, CjN Any Input — 5 7.5 pF i NOTE:
vgs TEST ANY COMBINATION
OF INPUTS
W25 -2T44 IR
’ TR Ffg. 11 — input voltage test circuit.

- <

NPUES . . ‘
-] NoTE: - o :

'\o@_. -] MEASURE INPUTS ’ : ) ’ inen

o SEQUENTIALLY, L r‘:_lD’_D_D"———O“ s0
ves - TO BOTH Wpp AND Vgs- : :

-]

CONNECT ALL UNUSED ’ y R a aB2b
INPUTS TO EITHER - - :

1 Vb OR Vgg- i . o "WO sz
Vss - : - L A0h
— D—D—Dp—o. sy

T S8

$ S|

barta1 2

92C5-27402

i
:

Fig. 12 — Input current test circuit.
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Fig. 13 — Logic diagram for CD45148 and CD45158,
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DECODE TRUTH TABLE (Strobe = 1)

CD4514B, CD45158 Types

STROBE S0%

- 'Vt B )
- © 92C8-24300R2

Fig. 14 — Waveforms for setup time and
strobe pulse width.

DECODER } gp) rcyvED OUTPUT
N INPUTS

INHIBIT CD4514B = Logic 1 (High}

D 1C |8 |A lcD4s5158 = Logic 0 (Low)
o |ojolole s0
¢ |o|lo|o]: s1
o |olo]|1]o s2
o Jolo|1] s3
o Jo|l1]o]o 4
o |o]vlo]n s5
o |ofl1lalo 56
o |of1]1] s7
0 1{olo]o s8
0 1{o]o]n 59
0 1lo]l1lo s10
0 1o 51%
0 111070 512
o [1]1]o]1 $13
0 1f1f1]0 514
0 IRRERE 15

All Outputs = 0, CD4514B

VXXX | |a Outputs = 1, CDas1sB

X = Don’t Care Logic 1 = high Logic 0 = low

e
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TZ.760-% 9701 o secsmEest

Dimensions and Pad Layout for CD45158 Chip
(Dimensions and pad 13yout for the CDA45148 are identical)

Di ions in parenth are in millimeters and are
derived from the basic inch dimensions at indicated.

Grid graduations are in mils (103 inch).
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STROBE —{1a 24— vop
DATA | —2 23— INMBIT
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57 4 2uf— para'3

56 —{5 20— s

5% —6 19— sy
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53 —8 (Tp— 59
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52 —10 15— SI%

50 —1l 14— 512
¥ss —_—2 33— 513

(2 ]
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CD4514B
CD4515B

TERMINAL ASSIGNMENT



MECHANICAL DATA

MCDIO04A — JANUARY 1995 — REVISED NOVEMBER 1997

J (R-GDIP-T*¥)
24 PINS SHOWN

CERAMIC DUAL-IN-LINE PACKAGE

24

| S s Y s Y s Y s Y s Y s Y s Y s Y s Y O s |

13

O

| AN NN B NN NN N N [ U [ U [ S | U | S | S—

1 12
0.065 (1 65) AJ L Lens Protrusion (Lens Optional)
0.045 (1.14) 0.010 (0.25) MAX
0.090 (2,29) 0.175 (4,45)
> 0.060 (1,53) 0.140 (3,56)
v
ﬁT Seating Plane —
0.018 (0,46) MIN
v
4" 0.100 (2.59) 4" L 0.022 (0,56) — 0.125 (3,18) MIN
: ! 0.014 (0,36) 0.012 (0,30)
0.008 (0,20)
PINS ** 24 28 32 40
DIM NARR WIDE NARR WIDE NARR WIDE NARR WIDE
" MAX |0.624(15,85) |0.624(15,85) | 0.624(15,85) |0.624(15,85) | 0.624(15,85) |0.624(15,85) | 0.624(15,85) |0.624(15,85)
MIN  |0.590(14,99) |0.590(14,99) | 0.590(14,99) |0.590(14,99) | 0.590(14,99) |0.590(14,99) | 0.590(14,99) |0.590(14,99)
- MAX |1.265(32,13) |1.265(32,13) | 1.465(37,21) |1.465(37,21) | 1.668(42,37) | 1.668(42,37) | 2.068(52,53) |2.068(52,53)
MIN 1.235(31,37) [1.235(31,37) | 1.435(36,45) |1.435(36,45) | 1.632(41,45) | 1.632(41,45) | 2.032(51,61) |2.032(51,61)
. MAX |0.541(13,74) |0.598(15,19) | 0.541(13,74) |0.598(15,19) | 0.541(13,74) |0.598(15,19) | 0.541(13,74) |0.598(15,19)
MIN  |0.514(13,06) |0.571(14,50) | 0.514(13,06) |0.571(14,50) | 0.514(13,06) |0.571(14,50) | 0.514(13,06) |0.571(14,50)
4040084/C 10/97
NOTES: All linear dimensions are in inches (millimeters).

moow>

This drawing is subject to change without notice.
Window (lens) added to this group of packages (24-, 28-, 32-, 40-pin).

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification.
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MECHANICAL DATA

MPDI006B — SEPTEMBER 2001 — REVISED APRIL 2002

N (R—PDIP-T24) PLASTIC DUAL-IN-LINE

1.222 (31,04) MAX

24 13
L N P P P N P P e e e

T

) 0.360 (9,14) MAX
S s s s s s s s s g s

. J L 12
0.070 (1,78) MAX

0.200 (5,08) MAX ——

0.020 (0,51) MIN —— 0.425 (10,80) MAX l‘*

-y Seating Plane

0.125 (3,18) MIN

L_.Lo.loo 254 \4/
0-15'
0.021 (0,53) "
0.010 (0,25) NOM

0.015 (0,38) (2 0.010 (0,25)® |

4040051-3/D 09/01

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-010

{’} TEXAS
INSTRUMENTS
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MECHANICAL DATA

MPDI008 — OCTOBER 1994

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
24 PIN SHOWN

A

24 13
O P P P

) 0.560 (14,22)

0.520 (13,21)

S\ S R e e g g e ey s my  wy e

1 12
0.060 (1,52) TYP

0.200 (5,08) MAX

0.610 (15,49)
0.020 (0,51) MIN —I 0.590 (14 99)
l Seating Plane
- v
0.100 (2.54) 0.125 (3,18) MIN 0°—15°
0.021 (0,53) >
==/ 0.010 (0,25
0.015 (0,38) | $| ( ) @| 0.010 (0,25) NOM
PINS **
24 28 32 40 48 52
DIM
A MAX 1.270 1.450 1.650 2.090 2.450 2.650
(32,26) | (36,83) | (41,91) | (53,09) | (62,23) | (67,31)
A MIN 1.230 1.410 1.610 2.040 2.390 2.590
(31,24) | (35,81) | (40,89) | (51,82) | (60,71) | (65,79)
4040053/B 04/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Falls within JEDEC MS-011

Falls within JEDEC MS-015 (32 pin only)

OCOow
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INSTRUMENTS
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MECHANICAL DATA

MSOIO003E — JANUARY 1995 — REVISED SEPTEMBER 2001

DW (R-PDSO-G**)
16 PINS SHOWN

- »‘rﬁgiiﬁﬁig E
H AHHAHAN

PLASTIC SMALL-OUTLINE PACKAGE

0.010 (0,25) @&

0.419 (10,65)
0.400 (10,15)
0.209 (7.59) 0.010 (0,25) NOM

0.291 (7,39) l
T
GagePlane || ¢
d 0.010 (0,25)

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

I

0°-8°

(\ \ |
\ ‘_{ Seating PlaneL m

0.012 (0,30)
 |0.004 (0,10
0.104 (2,65) MAX 0.004 (0.10) | | ( )
PINS **
16 18 20 24 28
DIM
A MAX 0410 | 0462 | 0510 | 0.610 | 0.710
(10,41) | (11,73) | (12,95) | (15,49) | (18,03)
A MIN 0.400 | 0.453 | 0.500 | 0.600 | 0.700
(10,16) | (11,51) | (12,70) | (15,24) | (17,78)

4040000/E 08/01

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

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
Falls within JEDEC MS-013

Cow
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MECHANICAL DATA

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

ol 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.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

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

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
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.

OOw

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 subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl 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.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patentright,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 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 under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data 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 & 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

Copyright 00 2003, Texas Instruments Incorporated
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