B Texas CD4028B Types

Data sheet acquired from Harris Semiconductor
SCHS033
Features:
Voo
. ® BCD-to-decimal decoding or binary-to-octal decoding e wf S hERED
- BIRARY 3 DECOO
BCD to"DeC|ma' DeCOder ® High decoded output drive capability INPUTS | °* e oS
. . . o . . re s —a g (1OF )
High-Voltage Types (20-Volt Rating) ® “Positive logic’” inputs and outputs. . . . ' ] ! 2
..... decoded outputs go high on selection 1 2 :
= Medium-speed operation. . . . acod | 1° 27 [ aurrenen
®m CD4028B types are BCD-to- tpHL, tpLH =80 ns [typ) @ Vpp =10V "] 4 ‘[o] poessse
decimal or binary-to-octal decoders consist- & Standardized, symmetrical output characteristics =]c & 7 ﬂ“&"‘,{.’,’
ing of buffering on all 4 inputs, decoding- » 100% tested for quiescent current at 20 V " s T
logic gates, and 10 output buffers. A BCD ® Maximum input current of 1 uA at 18 V 1° N
code applied to the four inputs, A to D, over full package-temperature range; s
resuits in a high level at the selected: one of 100 nA at 18 V and 25°C Ll
10 decimal decoded outputs. Similarly, a ® Noise margin {over full package- 'v‘,'.
3-bit binary code applied to inputs A through temperature range):
_C is decoded in octal code at output Oto 7 TVatVpp= 5V FUNCT%?AGRAM
it D= "0". High drive capability is provided

at all outputs to enhance dc and dynamic
performance in high fan-out applications.

The CD4028B-Series types are supplied in
16-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixas), 16-lead dual-in-line
plastic packages (E suffix), and in chipform
(H suffix).

2VatVpp =10V
25VatVpp =15V
® 5.V, 10-V, and 15-V parametric ratings
= Meets all requirements of JEDEC
Teniative Standard No. 138, “Standard
Specifications for Description of ‘B’
Series CMOS Devices”
Applications:
# Code conversion ® |ndicator-tube decoder
® Address decoding—memory selection controt

* ALL INPUTS ARE PROTECTED
BY CMOS PROTECTION
NETWORK.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)
Voltages referenced to Vgg Terminal)

INPUT VOLTAGE RANGE, ALL INPUTS

DC INPUT CURRENT,ANY GNEINPUT ...............

POWER DISSIPATION PER PACKAGE (Pp):
ForTp = -55°C to +100°C

ForTa=+100°C104125%C............coovvnnen

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) .. ........coiveineesens
OPERATING-TEMPERATURE RANGE (Tp)............
STORAGE TEMPERATURE RANGE (Tgig}- .-~ v vvn-- e -

LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/18 £+ 1/32 inch (1.59 + 0.79mm}) from case for 10s max

S2Cm- 20672

Fig. 1 — Logic diagram.

................................... -0.5V to +20V
.............................. -0.5VtoVpp +0.5V
......................................... *10mA

500mW

100mW
-55°C to +125°C
-65°C to +150°C
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RECOMMENDED OPERATING CONDITIONS
Far maximum reliability, nominal operating conditions should be selected so that
operation is always within the_ following ranges: :

CD4028B Types

. JAMRIENT TEMPERATURE (TA1*28%C T[--°
[N :

e

QUTPUT LOW (SINK) CURRENT (Hg)—ma *

—

[
DRAIN-TO-SOURGE VOLTAGE [vp§) — v

_Fig. 2 — Typical output low (sink }
. current characteristics. -

AMBIENT TEMPERATURE (Y41025°C -] . 2] 1"

~ ~

OUTPUT LOW {SINKI CURRENT (1, ) ~ma
n _

' CHARACTERISTIC LIMITS UNITS
ER MIN. MAX.
Supply Voltage Range
(For T = Ful Package
Temperature RJng&e{ ' 3 18 V-
STATIC ELECTRICAL CHARACTERISTICS
CONDITIONS | LIMITS AT INDICATED TEMPERAT °
CHARACTER- c ERATURES‘ ) UNITS
ISTIC vo |vin Voo 25 _
(V) v) | tvy{ —-55 | —40 +85 +125 | Min. | Typ. | Max.
Quiescent Device - 0,5 5 5 5 150 150 - 0.04 5
Current, Co- 0,00 10 | 10 10 300 | 300 | - | . 0.04 10 A
10D Max. = Joislis| 20 | 20 | 600 | 600 | - | 004 | 20 ] “
- 0,20 20 | 100 | 100 [3000 | 3000] - 0.08.1 100
Output Low 0.4 05| 5 0.64 | .61 0,42 0.36 | 0.51 1 =
{Sink) Current 05 1010} 10| 16 | 15 1.1 09 [ 1.3 26 -
‘oL Min. 15 l015| 15 ] a2 | 4 28 | 24 | 34 | 68 | - :
Output High 4.6 05 | 5 |-0.64|-061(-042|-036}-0.51 1 - mA
(Source) 25 05 |5 | -2 [-1w8 | 1v3 [1as|-1e | -32 | -
Current, 95 [o10] w0 |[-16f-15 =10 [-09 |13 ] 28 | -
loH Min,
135 (015 15 |~a2 | -4 | -28 | -24]-34 [ -68 | -
Output Voliage: - 0,5 5 0.05 - 0 0.05
Low-Level. — Jo1o| 10 0.05 Z 0 | o005
VoL Max.
- 015 15 0.05 - 0 005]
Output Voltage: - 05 5 4.95 4.95 5 -
High-Level, - 010] 10 9,95 995 | 10 ~
VOH Min. - 0.15| 15 14.95 1495 15 -
Input Low 05, 4.5 - 5 15 - - 1.5
Voltage, 1.9 - 10 3 - — 3
ViL Mex. e 38l — 18 2 T T= T a
Input High 05,45| - | 5 35 35 | — —_1 Vv
Voltage, 1.9 - 10 7 7 - —
ViH Min. T35 9381 —~ | 15 n 11 - -
input Current -5
11N Max. - 0.18| 18 | t0.1 | 0 +1 £1 ~ [+10 0.1 pA
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 250, C_ =50 pF,
Input t,.t = 20 ns, Ry = 200 kS2
TEST CONDITIONS LIMITS
CHARACTERISTIC UNITS
VDD (v} Typ. Max.
Propagation Delay Time: 5 175 350 ns
PHL. PLH 10 80 160
15 60 120
5 100 200
Transition Time 10 50 100 ns
tTHL' tTLH 15 40 80
Input Capacitance, Cypy - 5 75 pF
3-81

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

TO - SOURCE

.

ouan POPTS See

il

s
H R HH R
5 ]

0 .
DRAIN-TO-SCURCE VOLTAGE (vp§i—V,

E Fiﬂv,;? = Minimum output fow (sink)
. eurrgnt characteristics.

gm.u“ —m

AMBIENT TEMPERATURE {1y Ye29°C [T

PROPAGATION DELAY TIME Ty

8

HHFRTE R

st st o
.25 * it
R R

1)
80 9% 100
92CS-29411

o

0 36 40 80 33
LOAD CAPACITANCE (CL ) =pF
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@ function of load capacitance.
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Fig. 5 — Typical output high {source)
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CD4028B Types

TABLE 1 — CODE CONVERSION CHART

INPUT CODES
Hexa - Decimal
Decimal
INPUTS | 212 OUTPUT NUMBER
xt 5 1818, 1z[-
ELita] | Oai®e
DCB AlSs|e6] s |55{<|Io 1 234566 78 91w1112131415
0000 0| 0 0|0j]1 00 0D00000C000000O0
0001 1] 1 11101 0000000C000000
0010 2| 3 012|290 0100000000C0000
0011 31 2]0]3 |3 00C10000000C0C0CO0C
0100] 4] 71|44 |4 0000100000000 0O00O0
0101 51 6] 2 3])000 0010000000000
0110] 6| 4|31 4100 0 000 1000000000
0111 71 5]4] 2 0000000100000000
1000 81156 ] 6 000CO00C0CI1O0000000O0
1001 g[14a] 86 5]/0 000 00000100600000
10t0]110][1217]9 6]0000C0GO00001000CDO
101 n|13]8 5 000000000001 0000
1100] 12| 89|65 |6 00000000C000CO01TO0O00
110 1]13]|89 6 |]7|7;)0 000 000000000100
1110] 14|11 8 |8j8]0COO000000CGOO00010
Tt 111§ 15|10 7 |9|2]10 0 0 ODO0OO0O00D0000DO01
2 ¥
i 00
3 t
E INPULS |
F} Yoo -] NOTE
I \,_@__ -] MEASURE INPUTS
° SEQUENTIALLY,
!' vss - T0 BOTH Vpp AND Vsg
8 - CONNECT ALL UNUSED
i INPUTS TO EITHER
. l Vop R Vs
vss
92CS5- 27402
: : 5 i o Fig. 8 — Input current test circuit.
LOAD CAPAGITANCE (Cy }==pF
SZCY-24320
Fig. 8 — Typical transition time as a Voo
function of load capacitance.
INPUTS &JYPUYS
Vin —
N b -t
i e %
NOTE.
Vs TEST ANY COMBINATION
OF INPUTS
F2C5-2 T4 R

500 uF =

1 ~
2
3
4
€7 5
L3
. T
ST J__ 8
LVss <
92c5-25418
Fig. 10 — Dy ic power dissip

test circuit.

Fig. 11 — Input voltage test circuit.
Voo

A7

INPUTS

Vss
WS FTAUIR]

Fig. 12 — Quiescent device current
test circuit.
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Fig. 7 — Typical dynamic power dissipa-
tion as a function of input
frequency.

TYPICAL APPLICATIONS

INPUTS

T 176 CD40698
|

3 B ¢ o R

€D40288 CD40288
0!2!43873? QIESG557°I9[
[TTTITTTT TTTTTTTT
012343467 . LR ]

1€ QUTPUTS
- 294

Fig. 13 — Code conversion circuit.

The circuit shown in Fig.13 converts any 4-
bit code to a decimal or ‘hexadecimal code.
Table 2 shows a number of codes and the
decimal or hexadecimal number in these
codes which must be applied to the input
terminals of the CD4028B to select a partic-
ular output. For example: in order to get a
high on output No. 8 the input must be
either an 8 expressed in 4-Bit Binary code, a
15 expressed in 4-Bit Gray code, or a 5 ex-
pressed in Excess-3 code.
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TURE REQUIREMENTS
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{Trademark ) Burroughs Corp.

Fig. 14 — Neon readout (Nixie Tube*) df;play application.

INPUTS

MRS
TR e e P
4B C 3]
cD40288
[+ 67893
ITT
- ;i7 % - §.7
| T T 1 T 1 i 1 L 1
T 11 T T 1 1 b 1 17 11T 11 l
1 T11 J 11 1 111 1 JT1 T TI1T I 1 1
A4 BC D aBc D a BC o ABCT o AaBac I+ aABcCc- D 4B C D ABC o
co4ozae cpac2se cpéozee co4ozes cpao288 cpaozee co40288 coa0208
0123456789] [0- -~ —--u9| |O-m--m-o 8| [0-=-—---3] [pe-eu--- 3| lo~—----- 9| fo-m--— -9 |o-m---—o
[T 1 m ! [ I I
\ 01234367 [ JE—— 1 32— ¥ 40— 86—~ -3
“1/6 CDACEIB 64 QUTPUTS (SECECTED QUTPUT 15 HIGH)
sicH-29ar8

Fig. 15 — -bit binary to 1-of-64 address decoder.

g
{0.102-0.254) 73-3
{1.855-2.057)

92CS-35088

CD4028BH
DIMENSIONS AND PAD LAYOUT

Dimensions in parentheses are in millimeters and are

derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10~ inch).
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