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Features: "
BCD'tO'DeCimaI Decoder ® 8CD-to-decimal decoding or binary-ta-octal decoding il uf N Jxroneo
a High decoded output drive capability weuts e { o b °f é*g?.;’,‘?
High-Voltage Types {20-Volt Rating) " “Positive logie™ inputs and outeuts. . . . N
..... decoded cutputs go high on selection s 2 m
- ® Medium-speed operation. .. . e I
® CD4028B types are BCD-to- tpH L, Ly =80 ns (typ) @ Vpp =10V [*S) | ‘Il - posocea
decimal or binary-to-octal decoders consists » Standardized, symmetrical output characteristics c ey
X iog of buffering on all 4 inputs, decoding- ® 100% tested for quiescent current at 20 V " e
logic. gates, and -10' output buffers. A BCD ® Maximum input current of 1 zA at 18 V i e ? [
code applied to the four inputs, A to D, aver full package-temperatura range; - ‘e
results in a high level at the selected one of 100 nA at 18 V and 259C LU
10 decimal decoded outputs. Similarly, a ® Noise margin {over full package- 'vt,
3-bit binary code applied to inputs A through temperature range): CD40288
C is decoded in octal code at output Oto 7 1VatVpp= 5V FUNGTIONAL DIAGRAM
if D= "0", High drive capability is provided 2VatVpp=10V
at all outputs to enhance dc and dynamic 25VatVpp=15V

performance in high fan-out applications.
The CD4028B-Series types are supplied in

5-V, 10-V, and 15-V parametric ratings
Meats all requirements of JEDEC

16-lead hermetic dual-in-line ceramic pack- Tentallve Standard No. 138, “Slandard

ages (D and F suffixes), 16-lead dual-in-line Specifications for Description of ‘B’ b0
plastic packages (E suffix), andin chip form Series CMOS Devices”

(H suffix). Applications:

® Code conversion ~ W Indicator-tube decoder
# Address decoding—memory selection controt
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TABLE { —~ TRUTH TABLE

-W! "‘D_QD_@° pceAalo1234667809
. — o 0000/{1000000000
o@.[),tr)_} 0001/0100000000
p—dq >—@e cot1olco10000000
Vo 0011/0001000000
r ALLINQP;H‘PSRA’RE PROTECTED _D’_CD—@° 0100{0000100000
L HETWORK 0101/0000010000
"L;;"'T Facu-zserz 01100000001000
} Fig. 1 — Logic diagram. 0111000060001 00
Yss. 1000000000001 0
MAXIMUM RATINGS, Absolute-Maximum Values: : g ? S g g g g g g g g g :)
DG SUPPLY-VOLTAGE RANGE, (Vpp) 1oi1lcco0o000000
Vollages referericed to Vgg Terminal) ........ ireresneesreeanay rresenarens rrvarressss =05V 0 20V
INPUT VOLTAGE RANGE, ALL INPUTS . . oot 1100/0000000000
DC INPUT CUARENT, ANY ONEINPUT ...ovvvenneneee. ereerena, reeenaes ereernerreeeeins £10mA 11010000000000
POWER DISSIPATION PER PACKAGE (Pp): t1100000000000
ForTA = -659C 10 +100°C ........ . 1111/000000060°00
ForTA=+1OO°C|o+125°C............ _ T
DEVICE DISSIPATION PER OUTPUT TRANSISTOR | = HIGH LEVEL 0 - LOW LEVEL
FOR TA = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types)........ breariseseinaan 100mwW
OPERATING-TEMPERATURE RANGE(TA). ...... e rteear e e et e -589G to +1250C
3 STORAGE TEMPERATURE RANGE (Tgpglerrecvvnseerennss U Cerrirereen -659C to +1509C
LEAD TEMPERATURE (DURING SOLDERING}:
Atdistance 1/16 £ 1/32inch {1.59 £ 0.78mm) from case for 108 MaX v..vuevens Ceesesncenssees .. +2859C
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RECOMMENDED OPERATING CONDITIONS . = JAUETENT TERPERATGNE (TATF25°¢

For maximum reliability, nominal operating conditions should be selected so that - - - :e 23 CHI it

operation Is always within the following ranges: 3

s
x
- 3
CHARACTERISTIC. . LTS UNITS g
B -1 M MAX. g
a
Supply-Voltage Range 4
{For Ta = Full Puckage - H
Tu;npura(uru Range) . 3 18 \' 2
) 0 s
STATIC ELECTRICAL CHARACTERISTICS - o . OBMN-TO-séuRcE “”'"f“"ﬂs‘—v
Fig. 2 = Typical output low fsink)
CHARAGTER. CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) - curent characteristics.
- UNITS -
TIC . : .
s Vo Vin [Voo +25 [ [avaEnT g
V) L (V)| v)| 55 | 40 +85 +125 | Min. | Typ. | Max. N
- «

Quiescent Device - 05 | 5 5 5 150 150 - 0.04 5 li

Cureent, - Jotofof o [0 [H00 [300] = Jaea [0 | 3
lop Max. — [0i5| 5] 0 | 20 | 600 6w | - | oos | 0] ¥ i
-~ [o20] 207100 [ 100 3000 {3000 | - | 0.08 | 160 H

Output Low 04 05] 5 [o064] 061 [042 [036]051 | 1 | - i

{Sink) Curent [ 06 o0 10 [ 16 | 15 | 10 | 09 |13 | 26 | - 3 g4
foL Min. 1.6_J016] 15 [a2 | 4 | 28 | 24 [34 | 58 | = 5 A 3 i
2 i !

Output High 4.6 05 | 5 }~064|-061]-0.42]-0.36[-0.51 1 = mA E ; ,“' = =
{Source) 25 | 05] 5 [ =2 |~18 | =13 |-1.15]| =16 | —=3.2 | = ! il H S
c‘;";“;;“n 95 (010f 10 |-16[-18 [ -11 [-09 |13 [-26 | - BAAN-TO-SIURCE VOLTAGE Ligsi—v u =>=

OH Min. 135 [ 015] 16 |-42 ]| 4 | -2.8 | ~2.4 |34 | <68 | = Fig: 3 = Minimum sutput low (sink} EG

Output Voltage: - 05| 5 | 0,05 - 0 0.05 current characteristics. Q=

Low-Level, — o[ 10 0.05 = T70 Joos
Vou Max.
- 0,15] 15 0.05 - 0 [oes} )

Output Voltage: - 05| 5 4,95 495 | 5 = e Jauarewt TeMrERATURE (T, 1e2stc FET i
Cish-ﬁye'. ~ Joto[ 16 995 8% | 10 | - o i : He

OH Hin. — [05]1s 14.95 1485| 15 | - 300
F

[nput Low 05,45 | = 5 1.5 - - 15 5, Tkt

Voltage, ') 10 E) 3 £ '
. - — — o HEHT : ] E

VL Max. 15138 = s 3 — — 2 i suP,:.'.‘.i)L-i““f = ]

; 5 &) ; H

Input High 05.45| — | 5 35 s | = | =1V : gjinnH H

Voltage, 1.9 T 7 7 — = 5 3421 138 »; s BIHERS
i - 2
ViH M. 15936 = | 15 n | - | - 5 L ;
z e :

Input Current . . _g H tHrHHHEHr H LT E

11N Max. - 018 18 | 01 ' £0.1 [ 21 [ 21 |. = 210 200 [ pA 00a0 w.i?.m°(cl R o0 m:s_m: 00

Fig. 4 — Typical propagation delay time as
a function of load capacitance.

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty, =259C,Cy =50 pF,

fnput t,,t¢ = 20 ns, R = 200k mm—‘g:ﬂum W_k:vt ““,T:
N - ANBIENT lzlﬂinnuﬁ[lm-u':ﬁt i RIHIHH B
TEST CONDITIONS LIMITS 3 PR SR B 15 o H
CHARACTERISTIC UNITS e s i
. . Vpp (V) Typ. Max. R L 5] o
Propagation Delay Time: 5 175 350 ns 2 ,g’
tPHLe tPLH 10 80 160° g
15 60 120 : §
5 100 200 : 5 :
Transition Time ) 10 50 100 ns I v : £
THL tTLH 1s 40 80 ; : i ik H
) i t IR I BH BRI 3
Input Capacitance, €|y - 5 7.5 pF i P } insiihetbihe:
Fig. 5 — Typical output high (source)
current characteristics.
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INPUT CODES
Hexa- Decimal
Decimal
INPUTS | . ala OUTPUT NUMBER
z| {88, |z]-
=<4 |- Fap larrd 1 1S
DCE Alda 96|58 |85|2|So 123456 7800112131418
0-000] 0f 0 0j0}j1 000000000000000
0001 11 1 1j11j0 1 0 0000000000000
0010] 23 0 |[2l2l]oo10000000000000
0011 3} 2103 {3 0001000000000000
0100] 4] 7]1}14 (4] }j0000100000QG000C0
0101] 6| 6}]2 3jJ0000010000000000
0110] 6y 431 410 000001000000000
01 11] 7]6514]2 0000000100000000
1000] 8|16]6 0000000010000000
too 1] 9|t4]8 §]J00000000C01000000
to10]10][12]7]|9 6|0 000000000100000Q0
1014 1J11|13]8 5 0000000000010000
1100[12| 89|56 |6 0000000000001 000
110 1}13]9 6 ]7/7(0 0000000000001 CO0
11-10) 14|11 § |8/]8]0 0000000000000 10
111 1]15([10 7 j9|18]J0 00 0000000000001
s A/
- i 00
E t
E INPL!S_
g Yoo ] NOTE
< \.@.. ] MEASURE INPUTS
! o -] SEQUENTIALLY,
H Vss ] T0 B0TH vpg AND Vgg
CONNECT ALL UNUSED
; INPUTS YO EITHER
mevss-
é Vs

LOAD CAPACITANCE (Ci )—pF

szcs-2r402

Fig. 8 — Input current test circuit.

26824022
Fig. 8 — Typical transition time as a Yoo
function of load capacitance. t
. INPUTS QUTRUTS
-~ I
Vi o e
:\,_. - )
viL - Bl =
] o =
HOTE
vss TEST AHY COMBINATION
CF INPUTS
RS20
Fig. 11 — Input voltage test circuit.

s2¢8-29418

Fig. 10 — Dynamic power dissipation
test circuit,

Yoo

Yoo '

INPYTS

v
Yers 2R

Fig. 12 — Quiescent device current

test circuit.
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CRAIN-TQ-SOURCE VOLTAGE (Vos)—'
-0 E

QUTPUT HIGH (SOURCE} CURRENT (Loph—mA

. HCS 24322
Fig. 6 — Minimum output high fsource):

current characteristics.

ANBIENT TEMPERATURE (TAl* 25°
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Fig. 7 — Typical dynamic power dissipa-
tion as a function of input
frequency.
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TYPICAL APPLICATIONS
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Fig. 13 — Cade converiien 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- .

ufar output. For examgple: 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 4-8it Gray code, or a 5 ex-
pressed in Excess-3 code.
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5 O—| :: Troe Vi) | mAZmmerd
— fEurroushs. GAORY {14 -
s 0 e sz | o fi
13 e coroase 3 el I I
a O—] :; TRANSISTOR CHARACTERISTICS .. -
-1 Leakage ms tranuviar cutolt <, 005 mA.
. Vieaicga < 70V

ry 918+ 29418
(Trademark) Burraughs Corp.

Fig. 14 ~ Neon resdout (Nixie ;l'ube‘} display application.
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Fig. 15 — G-bit binary to 1-0-64 address decoder.

COMMERCIAL CMOS
HIGH VOLTAGE ICs

(0.102-0.254) 75.3|ﬁ_|
(1.855-2.0571

92C8-33058

CD4028BH
DIMENSIONS AND PAD LAYOUT
Dimansians in parentheses are in millimeters and are

derived fronv the basic inch dimensions as indicated.
" Grid graduations are in mits (160~ inch),
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