CMOS 4-Bit Latch/4-to-16

Line Decoders

High-Voltage Types (20-Volt Rating)
CD4514B Output “High’’ on Select
CDA4515B Qutput “Low’ on Select

The RCA-CD4514B and -CD4515B consist
of a 4-bit strobed latch and a 4-to-16-line
decoder. The latches hold the last input data
presented prior to the strabe transition from
1 to 0. Inhibit control allows all outputs to
be placed at 0(CD4514B) or 1{CD4515B)
regardless of the state of the data or strobe
inputs.

The decode truth table indicates all combi-
nations of data inputs and appropriate se-
lected outputs.

These devices are similar to industry types
MC14514 and MC14516,

The CD4514B and CD4515B types are
supplied in 24-lead hermetic dual-in-iine
ceramic packages (D and F suffixes), 24-
lead dual-in-line plastic packages (E suffix),
24-lead ceramic flat packages (K suffix),
and in chip form (H suffix).
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®  Maximum input current of 1 uA at 18 V nnuE P{g o
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Applications: H
® Digital multiplexing £ i
B Address decoding 2 B 0wl
® Hexadecimal/BCD decoding H] i
B Program-counter decoding 5
B Control decoder 3 AV

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, Vpp!

CD4514B, CD4515B Types

Standard No. 13A, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices’’

@
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(Voltages referenced to Vgg Terminat) . —051t0+20V Fig. 1 — Typical output low fsink )
INPUT VOLTAGE RANGE, ALL INPUTS . -0.5t0 Vpp +0.5 Vv current characteristics.
DC INPUT CURRENT, ANY ONE INPUT . 10 mA
POWER DISSIPATION PER PACKAGE (Pp): AMBIENT TEMPERATURE (151525 °C
For Tp = —40 to +60°C (PACKAGE TYPE E) e e, 500 mw i
For Ta = +60 10 +85°C (PACKAGE TYPE E) . Derate Linearly at 12 mW/°C to 200 mwW < i
For Tp = -55 to +100°C (PACKAGE TYPES D, F.K) S 500 mwW a H
For Ta = +100 to +125°C (PACKAGE TYPES D, F, K) - Derate Linearly at 12 mW/®C to 200 mw 3
DEVICE DISSIPATION PER QUTPUT TRANSISTOR Elz {111 caTe- T VOLTAGE
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (ANl Package Types} 100 mw & ﬂ 1
OPERATING-TEMPERATURE RANGE (TA): ] 24 i H
PACKAGE TYPESD,F, K, H . . . . . 55 to +1250C < ST I i
PACKAGE TYPE € . —40 1o +85°9C a rsH Lpas
STORAGE TEMPERATURE RANGE (Tgyg) . —65 to +1500C z T
LEAD TEMPERATURE (DURING SOLDERING}: :
At distance 1/16 % 1/32 inch {1.69 * 0.79 mm) from case for 10 s max. +265°C E 2 o
a8 1 HHHT
[+] E) [
DRAIN-TO- SOURCE VOLTAGE {Vps)—V
g0 sacs zavem
RECOM@HENPEI? O'P'ERATING CONDI:I'IONS a.t TA = 25"C, Except as Noted. Fig. 2 — Minimum output low (sink)
For maximum reliability, nominal operating conditions should be selected so that current characteristics.
P is always hin the foll g ranges: DRAIN-TO-SOURCE VOLTAGE [Vpg)—V
- -0 -5
VpD LIMITS Tty w28 CH T
CHARACTERISTIC v Min M UNITS FEHEH 6ATE -To-source von.nlels'(lv’q’s')--'”
Supply-Voltage Range (For T 5 = Full Package- 3 18 v i3 g
Temperature Range) B 1 §
53! HE
5 | 150 i S g
Data Setup Time, tg 10 70 - ns Y i H §
15 40 - R HH B §
11 -1sv
, 5 250 - 5
Strobe Pulse Width, tyy, 10 | 100 | - ns 5
15 75 — : H o

32cs- 24320a3

Fig. 3 — Typical output high (source)
current charactaristics.
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CD4514B, CDA515B Types

STATIC ELECTRICAL CHARACTERISTICS

DRAIN-TO-SOURCE VOLTAGE {Vpg)—V

LIMITS AT INDICATED TEMPERATURES (9C) TRENT TEUPERATORE (TI7EVE {f; T
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H Packages . i ppaipangart AAAVAMAAAR AL 11572 1
CHARACTER- Values st —40, +25, +85 Apply to E Package UNITS H +i ‘;i i; F is
1STIC i 1 :
s Vo |VIN|VDD +25 i ii E ! g
v v oy | 55 [ a0 [ +85 T +125 [ min | Tvp. | Max. L Ui b id. g
QuiescentDevice | - |05 5| 5 | 5 | 150 [ 10| - [ooa ] 5 i Meaans iy ifHH g
Current, ~ [oq0[ 0] 10 [0 | 360 [300 ] - [oos 10| ik o
‘DD Max. 1615 15| 2 | 20 | 600 {600 | - | o008 | 20| ¥ ! 2
— Jo20[ 20 | 100 | 100 | 3000 [ 3000 - | 008 [ 100 5 o ilif ?
Output Low 04 | 05] 5 | 064|061 | 042 | 036|051 | 1 - H i ; g
{Sink) Current 05 |ot0] 10| 16 ] 15 K 09 | 1.3 26 - e i i 8
oL Min.
165 1016] 151 a2 | 4 28 | 24 |34 | 68 [ -
Output High 4.6 05| 5 |-064|-061(-042]|-036[-051| -1 - mA Fig. 4 — Minimum output high (source)
{Source) 25 05 5 > 178 | 13 [-115|-16 | -3.2 ~ current characteristics.
c‘:g:‘";/"m 95 10101 10 [=16 115 [ 11 | 09 ]-13] -26 | -
. AMBIENT TEMPERATURE ( T } = 25%
135 |015] 15 | 42| 4 | -28 | —24 |-34 | -68 | -
5 3 8 | -2 3 6 '
Qutput Voltage: - 0,5 5 0.05 - 0 0.05 g
Low-Level, ~ oao] 10 0.05 - o | o005 3
Votr Max. g
— Joas] 15 0.05 = 0 [oos] | 5
QOutput Voltage: - 0.5 5 4.95 4.95 5 - =
High-Level. —  Joso] 10 9.95 995 | 10 - 5]
VoH Min. —Joas| 15 14.95 1495] 15 _ K
Input Low 0545 - | 5 1.5 -1 - 15 g
V‘:/"”‘M 1.9 - | o 3 . 3 i
ax.
e 15135 - | 15 ) =1,
Input High 0545 - | 6 35 35 | — — C0AD CAPACITANCE(CLI=0F  * L,
Vo L9 L - 110 ! L= 1= Fig. § — Typical strobe or d tion del
i ig. § — Typical strobe or data propagation delay
VIH Min. 16136 - | 15 n " - - time vs. load capacitance.
tnput Current = loss| 180101 0 | g1 | - |#1075 )00 pA
)N Max.
AMBIENT TEMPERATURE (T4 1=28%C
i
&,
=
@
23 °
®
LOAD CAPACITANCE (CL)—DV 205 2484081
Fig. 6 — Typical inhibit propagation delay time
vs. load capacitance.
AMBIENT TEMPERATURE {Tp)n2%°C AMBIENT TEMPERATURE { T2 1 525%C } i
: i £ | LOAD CAPACITANCE (CL)= SOpF ! 1 ETamiEnT TEMPERATURE (11~ 25°C F o
L T TR : t o ,NHML e ‘f” THES
f 2 E H = B!
% ] f :E: R e ﬁﬁd“‘” =
o, é; £ 0% Ted L
2 5
= " = & Ca
§ gz e : R 2
i = 2t A=
100} e @
z § | o
> aan 0 11 ——aC: 15 pF
£ H
t [
LOAD CAPACITANCE (Cy1—pF acs et suppLy vdCTace (VDD\'ZV g::“”w : | o ot 0% Yot
FREQUENCY (1) — kHz

Fig. 7 — Typical low-to-high transition time vs.
load capacitance.

Fig. 8 — Typical strobe or data propagation delay
time vs. supply voltage.

92C5- 245331

Fig. 9 — Typical power dissipation vs. frequency.
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DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 25°C; Input t,, ts =20 ns,

CL = 60pF, Ry = 200 K)

CD4514B, CD4515B Types

- !

INPUTS

TEST CONDITIONS LIMITS vss
CHARACTERISTIC Voo UNITS
v Typ. Max.
Propagation Delay Time: tPHL. tPLH 150 :gg g;g
Strobe or Data 15 135 270
5 250 500 2208 274010
Inhibit 10 110 220 ns i
15 85 170 Fig. 10 — Quiescent device current test circuit.
5 100 200
Transition Time, tT_H. tTHL 10 50 100
15 40 80
5 125 250
Minimum Strobe Pulse Width, 1y, 10 50 100 ns Voo
15 40 75 4
INPUTS _O_UYPU\'S
[ 75 150 Vi (o
Minimum Data Setup Time, tg 10 35 70 ns N o : Lt
15 20 40 ™ - ?-
Input Capacitance, C|N Any Input - 5 75 pF 1 NOTE:
Veg TEST ANY COMBINATION
OF INPUTS
92CE-2T44 IR
Fig. 11 — Input voltage test circuit.
Voo
t
mPys |
Voo —) NOTE
\@_. - MEASURE INPUTS isze
o SEQUENTIALLY, Fa}—b——bo-——on 50
Vss - 7O BOTH Vg AND Vsg- M
CONNECT ALL UNUSED '*”:M 5
INPUTS TO EITHER
19 Vpp OR Vg TeT8 o o
Vss
92¢8-27402 AT l' S 1 ‘.zn .
— Thch
Fig. 12 — Input current test circuit. E—h si: B > e
. R & —D_"j LD D D alch . 38
OATA 2 so—Do—J S C L - Ench s s
. D D D ABch O« s7
p L]
DATA Y z.&—{>o_ . EW‘D"_E&O" »
46%0 o
» 1 = iefe 20 310
DATA 4 zzo—bo— L] T .o
(11T
» 1;D—-<{>—Do—0u 52
sTROBE 1O >0 -—EEI: P D (LI
NHIBIT 230‘—% H Rece e s
— ABCDh s $i8
S
THESE INVERTERS Voo
v ONLY ON
(4:T1IEY 'Y

vss
* ALL INPUTS PROTECTED BY
uslv't‘chou NE T WORN
HICL 23tromy

Fig. 13 — Logic disgram for CD45148 and CD45158.
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CD4514B, CD4515B Types

DECODE TRUTH TABLE (Strobe = 1)

X = Don't Care Logic 1 = high

Logic 0 = low

o—

30 5'|) 5]0 7|0 8'0 9[0

12
100 uo\
| |

7i-79
(1.804-2.006)

DECODER | gy ecTED OUTPUT
INHIBIT | NPUTS
CD45148B = Logic 1 (High) vo
D {cC |8 |A lcDas158 = Logic 0 (Low) eI
DAYA 4
Q ojojo]o S0 oata 3
0 ojojo]|t s1 SI10
[+] ojoj1}o s2 si
0 ojoj1i1 83 58
o 59
g g : g ? :g DATA ,*’, 0% trity =208 ste
——— — sSI5
o lof1]|tio s6 L — o2
[ olt{1]1t s7 s = si3
W
[+] tjojojo s8 STROBE 50% 92¢S- 24554
0 1loloifn s9
0 1lof1]o S10 W s2cs-2es0mm2 Ccb45148
[} tj]o|1]1 s11 CD4515B
Fig. 14 — Waveforms for setup time and
) 1 0 P time an
0 1 : (1] ? g:; strobe pulse width. TERMINAL ASSIGNMENT
0 tj1]1]o s14
0 1111 ] s15
All Outputs = 0, CD4514B
1 XA XXX LAl Qutputs = 1, CD45188

_4-10
(0.102-0.254) 109—1iT 92c5-29457
{2.769-2.97}

Dimensions and Pad Layout for CD45158 Chip

{Dimensions and pad layout for the CD45148 are identical}

b i i,

Dir ions in p are in imetars and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10~ inch).

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
waler is separated into individual chips, the angle of
cleavage may vary with respect to the chip face for
dilferent chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominaf
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominai
dimensions shown.
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