SOLID @%

STATE SCL4028B 883/4028B
SCIENTIFIC

CMOS BCD-TO-DECIMAL DECODER
FEATURES

4 BCD-to-Decimal or Binary-to-Octal Decoding
¢ Buffered Outputs go High on Selection
¢ Low Outputs for all tHlegal Input Combinations

DESCRIPTION

The 4028B types are BCD-to-Decimal or
Binary-to-Octal Decoders consisting of pulse shap-
ing circuits on all 4 inputs, decoding/logic gates,
and 10 output buffers. A BCD code applied to the
four inputs, A to D, results in a high level at the
selected one of 10 decimal decoded outputs,
Similarly, a 3-bit binary code applied to inputs A
through C is decoded in octal code at output O to 7.
A high-level signal at the D input inhibits octal de-
coding and causes outputs O through 7 to go low.
If unused, the D input must be connected 10 Vgs.

Expanded decoding such as binary-to-hexadeci-
mal {1-0f-16), etc., can be achieved by using other
4028B devices. This part is useful for code
conversion, address decoding, memory selection
control, demultipiexing, and readout decoding.

TRUTH TABLE

Input Output
DCBA/987 6543210
0 0 0O O|O O OO OGO O 0 0 1
0 00 1/{0 0000 OO 0 1 o0
0 01 0O|0O OO OODOOT 1O o]
0 01 1/00 0 00010 0 0
01 0 0|0 0 0OOCO 100 0 o0
01 0 1/00 00100 O 0 0
011 00001000 0 0 o0
01 1 1/0 01 00UO0UO0 O 00
1 0 00(0O 1 0 0O0O0OUO0GOO o]
1 00 1{1 000 00GO0O o0
1 01 000 0 0O0OO0OOUO OO o]
101 1/f0 000 0 00 0 0 O
11 00(0000O0O0UOTG OO 0
110 1/0 00 000 0 O o 0
111 0/0 00 O0O0OUOOO 4]
111 1/0 000 00O OO 0
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CONNECTION DIAGRAM
{all packages)

40288
1 2 3 4 5 6 7 8
I 1 | 1 I I I
4 2 o] 7 9 5 6 Vgg

Add suffix for package:

C 16-pin Cerdip
D  16-pin Ceramic
E  16-pin Epoxy
F 16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
VDD - Vss

Operating Temperature TA
C, D, F, H Device

DC Supply Voltage 3to15 Vdc

-65to #1256 ©OC

E Device 40 to +85 ©C
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '

2 o 2
PARAMETER Voo | conpiTions | TLow BC TuiGH | ynits
(Vde) Min. | Max. | Min. | Typ. l Max. | Min. | Max
QUIESCENT DEVICE loo| 5 Viy=VssorVpp | - 51 — | 005 5 | — | 150 |uAdc
CURRENT 10 [All valid input - 10| — |01 10| - | 300
15 |combinations - 20 — 0.2 20 — 600
NOTES: ' Remaining Static Electrical Characteristics are listed under “40008 Series Family Specifications”™.
TLow = -55°C for C, D, F, H device.
= -40°C for E device.
Tiign = +125°C for C, D, F, H device.
=+ 85°C for E device.
DYNAMIC CHARACTERISTICS (C_ =50pF, T, = 256°C)
Voo . .
PARAMETER (Ve Min. Typ. Max. Units
PROPAGATION DELAY TIME oL, tPHL 5 - 150 300 ns
10 - 60 120
15 - 50 100
OUTPUT TRANSITION TIME trim trHL 5 - 90 180 ns
10 - 50 100
L 15 - 40 80
Vns, DRAIN VOLTAGE (Vdc) 50 : ,
20 -18 16 -14 12 -10 -8 6 -4 -2 0 = 4 Voo = 15 Ve
7 1 5 g .
Vi;s=—5 Vdc ~o= €
il y 748 Z 3
[ / 15 3 = 30 /
Vos =—10 Vde 7 2 £
L L 20 = 3 25 7 Vs = 10 Vdc
5 g = 2
30 2 S 15 //
-35 ] c 10 7/’

Voo = =15 Vlg ] 40 3 £ 5S4 v“f 5 Y“ T,=25°C
| _ogep | - - i i
1 ] T=we 58 0 2 4 6 8 10 12 14 16 18 20

-50 Vos, DRAIN VOLTAGE (Vdc)
Typical P-Channel Typical N-Channe!
Source Current Characteristics Sink Current Characteristics

LOGIC DIAGRAM
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APPLICATIONS INFORMATION

CODE CONVERSION CIRCUIT

The circuit shown here converts any 4-bit code to a decimal or hexadecimal code.
The table shows a number of codes and the decimal or hexadecimal number in these
codes which must be applied to the input terminals of the 4028B to select a
particular 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 expressed in Excess-3 code.

INPUT CODES
INPUTS m"‘"‘ i
NPUTS y ouTPUT
1/6 4069UB J e rumsen
j‘ Ba, -
I b1
oz T ET
DC.A'-'W04'0‘2345‘7""’"‘7'3‘4‘5
G[0(0]0] 0] 0 oJo]1Too]o|o[6]0olo]o]o]6] 0] el o] 6] 0
BOO0KIE 1[1Jo[vJoJo]ool0]o]o]0] 0] 0] o[ el 0|0
ofojv]of 2] 3] T a]z]2Jolo]1]ojolo]o]c]e]o]ol ol elo] o]0
ololtivf 3] 2Jof 3]a] Jofolo[1]oJoolololo]ololololo]o
olijojof «f 711j 4]a] JoloJoJo]1]o[o]o]o]o]0[ 0] 0l 0]0]0
8 c o A 8 c o o[rv]o[+] s] 6|2 jofojofofe]1oJoJojololololole]o
40288 40288 ol1]{vio] s/ i3} ‘000000‘000000000
ol jv] 7] s[a] 2 olojoojelo/oitfojo[of0/0/0l0lo0
0'23‘5573‘? 01l 234567839 110]oo] s]1sfs ofojofofofofolo]1]0]0/ 0l 0]0l0]0
[[{]III' [[],[[l[ To[o]1] olve]s sJololo]olc o]o[olo]1[0] 0] 0]0 o]0
01234567 8.9 10112131418 HULIULE 2080 0000000000NR000R0
6 OUTPUTS 1fofr1fn 3]s 5 Oooﬂﬂﬂuooﬂnloooo
t[rjelof2] efel sTe] Jo[oo]ola]ojool0]0lol o] 1[0]0]0
1prjolvfnal ol Telr7]ofo]olo]o[0o]olo]o]o] o]0l 1]o]e
tpryrjoluaind [ siefs]olofofolo]o]o 0(o]elojolo]o] 1|0
yrjrjrfrsfro] fr]s]efo]o]efo]o]o]o]o]0lo 0] o] o] 0] 0]
Code Conversion Chart
6-BIT BINARY TO 1-OF-64 ADDRESS DECODER
INPUTS
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INHIB) T
l% (4 INO SELECTION)
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40288
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* 1/6 4069UB 64 QUTPUTS(SELECTED OUTPUT 1S MIGH)
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