459595

INTEGRATED
CIRCUITS

DUAL BINARY TO 1 OF 4 DECODER/DEMULTIPLEXERS:
4555B OUTPUTS HIGH ON SELECT
4556B OUTPUTS LOW ON SELECT

EXPANDABLE WITH MULTIPLE PACKAGES

STANDARD, SYMMETRICAL OUTPUT CHARACTERISTICS

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

5V, 10V, AND 15V PARAMETRIC RATINGS

INPUT CURRENT OF 100 nA AT 18V AND 25°C FOR HCC DEVICE

100% TESTED FOR QUIESCENT CURRENT

MEETS ALL REQUIREMENTS OF JEDEC TENTATIVE STANDARD No. 13A, “STANDARD
SPECIFICATIONS FOR DESCRIPTION OF ““B"”” SERIES CMOS DEVICES”

The HCC 4555B, HCC 45568 (extended temperature range) and the HCF 45558, HCF 45568 (inter-
mediate temperature range) are monolithic integrated circuits available in 16-lead dual in-line plastic or
ceramic package, ceramic flat package and plastic micropackage.

The HCC/HCF 4555B and HCC/HCF 45568 are dual one—of-four decoders/demultiplexers. Each decoder
has two select inputs (A and B), an Enable input (E), and four mutually exclusive outputs. On the
HCC/HCF 4555B the outputs are high on select; on the HCC/HCF 4556B the outputs are low on select.
When the Enable input is high, the outputs of the HCC/HCF 4555B remain low and the outputs of the
HCC/HCF 4556B remain high regardless of the state of the select inputs A and B.

ABSOLUTE MAXIMUM RATINGS ) SN
Vop ¥ Supply voltage: HCC types -0.6t0 20 \Y
HCF types -0.5t0 18 \Y
A Input voltage -0.5 to Vpp +0.5 \%
Iy DC input current (any one input) +10 mA
Piot Total power dissipation (per package) 200 mw

Dissipation per output transistor

for T, = full package-temperature range 100 mw
Top Operating temperature: HCC types -55 to 125 °C
HCF types -40to 85 °C
Tetg Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4XXX BD for dual in-line ceramic package

HCC 4XXX BF for dual in-line ceramic package, frit seal
HCC 4XXX BK for ceramic flat package

HCF 4XXX BE for dual in-line plastic package

HCF 4XXX BF for dual in-line ceramic package, frit seal
HCF 4XXX BM for plastic micropackage
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/ HCCIMCF 4555B
/HCCIHCF 4556B

MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
for HCC 45XX BD

Dual in-line ceramic package
for HCC/HCF 45XX BF

Dual in-line plastic package
for HCF 45XX BE
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Ceramic flat package for Plastic micropackage for
HCC 45XX BK HCF 45XX BM
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CONNECTION DIAGRAMS
For 4555B For 4556B
€[ re] Voo £ 16]] voo
a2 5] E a - i5]] €
s |5 wl] a e |2 wull a
ue X laofj I Boac 130 [|« vsb f
aiffs 12{] a0 poay & fis vzj'_o boar
uz[é viffar az(fs 1f] @7
o:l-: m]oz a:[7 vo]—z
vss e s es vss |8 3] a3
$-2238 $-3239
RECOMMENDED OPERATING CONDITIONS /, 7V
Vob Supply voltage: HCC types 3to 18 A\
HCF types 3to 15 \%
V, Input voltage 0 to Vpp \%
Top Operating temperature: HCC types -55 to 125 °C
HCF types -40to 85 °C
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This Material Copyrighted By Its Respective Manufacturer




HCG/HCF 45558
HCC/HCF 4356B

FUNCTIONAL DIAGRAMS

For 4555B For 45568
¥po Yoo
‘!6 ‘|5
a 2] 4t aop a 2 e~ &0
5 5
s 2 Q1 1 5— o
£ az —5% @
E - LAY [N . b1 &
a A 12 o0 a 14 12 55
s 2 oo s 12 'L &
19 a2 b9 &
L] 2 g3 ¥ 8 L]
]n [
VSS S-223% VSS 5-21%

LOGIC DIAGRAMS
For 4555B For 45568
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s) 1 Y _s) 1 a3
e > *»__D’ > S 3 oﬂ:DE—C )C >
v

T ) N Qt

Yoo

ALL INPUTS PROTECTED ALL INPUTS PROTECTED
8Y COS/MCS PRCTECTION BY CO5/MOS PROTECTION
NETWORK < NETWORK C -
$-2237 V5

TRUTH TABLE

INPUTS QUTPUTS OUTPUTS

ENABLE SELECT 45558 45568

E B! A Q3 Q2]Q1|Q0|Q3|Q2|qQT1 |00

0 olojojojoj1{1|1]1]o0

0 o110 1o |1 10}

0 170 ]0|1]0ofo0 o 1|1

0 1 1 1lolojojo 1] 1]

1 X! xio0jo0flo|o|t1 1] 1]1
X = DON'T CARE LOGIC 1 = HIGH

LOGICO=LOW
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. HCG/HCF 45558
HCC/HCF 4556B -

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter v, Vo ol {Vpp| Trow”™ 25°C Thign® Unit
v) v) WA) [ (V) min Max. [ Min. | Typ. { Max. { Min. {Max.
e &ur-reesrf‘em Hee 0/ 5 5 5 0.04 5 150
types | _0/10 10 10 004 | 10 300
0/15 15 20 0.04 | 20 600
0/20 20 100 0.08 | 100 3000 | uA
0/ 5 3 20 004 | 20 150
:ﬁis 0/10 10 40 0.04 [ 40 300
0/15 15 80 0.04 | 80 600
Von  Output high o/ 5 <1 5 | 495 4.95 4.95
voltage 0/10 <1 |10 [ 995 9.95 9.95 \Y
0/15 <1 [ 15 [14.95 14.95 14.95
VoL  Outputlow 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 | 10 0.05 0.05 005]| v
15/0 <1 ]| 15 0.05 0.05 0.05
Vin Input high 0.5/45 | <1 5| 35 3.5 3.5
voltage 1/9 <1 10 7 7 7 \Y
15/135| <1 | 15 | 11 11 11
Vi input low 45/05 | <1 5 15 15 1.5
voltage 9/ <1 ] 10 3 3 3 v
135/15| <1 | 15 4 4 4
lon Output 0/ 5 25 5 -2 -1.6 | -3.2 -1.15
g"jir"r‘;m Hce o/ s 4.6 5 [-0.64 -0.51] -1 -0.36
types | 0/10 9.5 10 {-1.6 -1.3 | 26 -0.9
0/15 13.5 15 |-4.2 -34 | -68 -2.4
0/ 5 25 5 |-1.53 -1.36] -3.2 11 mA
HCF | 0/ 5 4.6 5 |-0.52 -0.44| -1 -0.36
types | 0/10 9.5 10 |-1.3 -1.1 | -26 -0.9
0/15 13.5 15 |-3.6 -3.0 | -6.8 2.4
toL Output 0/ 5 0.4 5 | 0.64 051 1 0.36
sink :100 0/10 0.5 10 | 1.6 13 | 26 0.9
current ypes
0/15 15 15 | 4.2 34 | 6.8 2.4
o/ 5 0.4 5 | 0.52 0.44| 1 0.36 mA
:\'/f,':s 0/10 0.5 10 | 1.3 1.1 2.6 0.9
0/15 15 15 | 36 30 | 6.8 2.4
R o e | ons _ 18 +0.1 £107% | 0.1 €1
current HCF 1 515 Aoy input 15 :0.3 £107%| +0.3 Pl
types ) - o B
Cy Input capacitance Any input 5 7.5 pF
* Tiow =~ 55°C for HCC device: -40°C for HCF device.
* Thigh = +125°C for HCC device: +85°C for HCF device.
The Noise Margin for both ““1"* and 0"’ level is: 1V min. with V= 5V
2V min. with Vpp= 10V
2.5V min. with Vpp= 15V

This Materia
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CC/HCF 45568

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tamp= 25°C, C_= 50 pF, R_= 200 k«,

typical temperature coefficient for all Vo values is 0,3%/°C, all input rise and fall times = 20 ns)

Test conditions Values
Parameter Unit
Vo (V) | Min. Typ. | Max
tpL. Propagation delay time 5 220 440
tpHL (A or B input to Any Qutput} 10 a5 190 ns
15 70 140 |
tpLH. Propagation delay time 5 200 400
tpHL (E input to Any Qutput) 10 85 170 ns
15 65 130
tTLH, Transition time 5 100 200
tTHL 10 50 | 100 | ns
15 40 80
Typical output low (sink) Minimum output low (sink) Typical output high {source)
current characteristics current characteristics current characteristics
o, T T o T Inld” o I
[T Ty mpr25C DT Joas vsvl | may Tamb 2 25°C T ;:f; Ves«5Y |
— i T 1
w T u L] Tz N,
L 147 " AN i
0 L] 0 AN ]
b L4 . L ; \\\ ]
16 A +-14 . N i
)4 [E2 T / [y \ ™
" T T s < 1 20 ft——s : ‘\ivw{
— // - I/ ‘ i
/. /4 oS
¢ [ > z 2 v : f %V
1 ] [ Tamezzse 1 T
i AT - - T
o H o [} [ w0 2 Ypo(¥) [ H 4 [ [} 0 1n Vo5 (V) o s © ~¥pg (V)
Minimum output high Typical propagation delay Typical propagation delay

(source) current character- time vs. load capacitance (A time vs. load capacitance (E
istics . or B input to any output) input to any output)
o [T ! o T T 1] T
“ton Voo - 57 t tory | I ‘ [
(ma) S % (ns) T Tymn =25 1
- [ - 250 T
: 1 :
. I Ty e g I
AN 00—
ARN ' 4 .. .
. { T !
{ 150 TR ™1 1
0 b4 \ - ‘1\4 VT T N ; + :r = ]
N 00 el I l HE
N T - ! ] ey
H i 15V T
] [ w e L
N Tamn +15°C N T i I I .
[TT71] 10T b LT T ]
o F 10 “vps () [ 0 %0 60 80 00 €y (pF) o 20 “«0 60 80 00 € (p®7
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HCG/MCF 45358
HCC/HCF 4556B

Typical
time vs. supply voltage

propagation delay

load capacitance

Typical transition time vs.

Typical dynamic power dis
sipation/per device vs. fre--

Jres
T T t 1 [T T T T TTTT]
e FH - oo [T Tame s T
(n3) Tamb= 257C L (ns) || { ! ot
- L 160 + JL
!
300 o T T
H o & L
1 ANY_INPUY 120 Voo=5V A" 1
100 + +
] 80 - :
60 P } vi sl
I = T
] ‘@ e
: 20 7 et { -
. [ 1] ) IR I N 2
0 2 « €& 8 0 12 1 16 Vpp(¥) o W 0 0 40 0 60 70 80 C (pF) 0 t 0 Lo 0* 104 1(kH)
TEST CIRCUITS
Quiescent device current Noise immunity Input leakage current -
v E
DD oo VoD B
T ! '
Yoo - :
INPUTS INPUTS QUTPUTS INPUTS
o -— —— -] :
v -] - v :
Vss i oo - -
h N — > et k
: : ) ~—(D~ ,
ViL -~ — - vss - -
-—— L — poo— ¥
NOTE © T NOTE: MEASURE INPUTS =
TEST ANY COMBINATION SEQUENTIALLY. TO BOTH 1 5-19941,
@ OF INPUTS i Vpp AND Vg5 CONNECT b
vss 5-2079/1 ALL UNUSED INPUTS TO Vg E
EITHER Vpp OR Vss :
Vss B
5-19921 —:
APPLICATIONS :
1 of 4 line data demultiplexer using
HCC/HCF 45558 Truth table :
112 HCC-HCF SELECT
45558
INPUTS OUTPUTS :
A Qo|,, :
o | sErECT ar|5 B|A | Q | a Q2 | a3 |:
g Q2|5
z o o} 0 |DATA| O o] 0 #
DATA Qa3
WEHCC-HCF 4] 1 V] DATA 0 0 |
S- 2260 =
1 4] (o] ] DATA 0
1 0 4] 0 |DATA
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HCG/HCF 45558
‘HCC/HCF 43568

APPLICATIONS (continued)

1 of 8 decoder using HCC/HCF 4555B Truth table
Pty LI INPUTS G OUTPUTS
. : ! c|B|Aajo|t]|2|3]|4a]5|6|7
T
Eﬁa : o1 o/ojo|1]o]lo]o]o]lofo]o
iz N azp——a 0/o[1]/o/1]0|l0o[olo]o]o
c T a3t—1—o3
) I 2 oi1jo0flo|o|1t|ojolofofo0O
E Vs o[1[1]oJofJo[1]0]o]0o]o0
— 00f—+—00 1/o{ojojo|lolo]1[o]o]o
| arp—L—q1
HE R 1/0/1/0lo|lofo|lol1]0]o0
|~cE me t1|{1|]0(0|0}j0|lOj0O|0O|1]O0
P e 1/1]1]olojolol0joflo]1
OR EQUN. 5 228
1 of 16 decoder using HCC/HCF 45558 Truth table
and HCC/HCF 45568
(s, INPUTS Q OUTPUTS
. E|D|C[B|A|0[1[2]3]4|5|6|7(8]|9]t0[11]12]13][14]15]
. 0joj0|0[0[1]0]0|0[00[0/0[0/0jO[0[0]0(0]0
olojojo[1]o]1]ojo[o]o]0[o]o[o[o]olo0]6]0]0
ojofo[1]o[o]o[1]o]olo]o|o]o]ojoo/o]o|0]0O
$ o;0[0]1[1]o[o]o[1]ololo]o|ojojofo] 00 0] 0
- oJo]t]o[o]ojojojo[1[0[0[0[0]0l0]0|0|0|0]0O
& —— ojo[1]olT]o[0Joj0[0l1]0[0]0(0jo|0[0]0]0]0O
§ | o/oj1}1]o[o]olofo]o]o[1]o]o]olojolo]jo]0]o
‘T = g ofo[1]1[t|ojo]o|o]o]o[o]1]o]o]o]o]o]o]0l0
i B ol1]o[ojo[o[o]o[olo]o[o|o[i[oj0o|0][0]0]0]0
G o/1]ofo[1][o[D[o[o[o|O[0j0[0[1[0[0]0]0]0]0O
o/1]/oj1[o[ojo]o]ojo[o[o[o]0[o/1 |0/ 0lo]0]0O
o0[1/0j1[1]|o[o]o|o[o]o/oJo]0]0jo[1]0]0|0]0
0j1]1|o]o]o[o]o[o|o/o[o[o[o]olo]ol1]o]0]0
ol1]1]o]1]|o]ojo|o[o]olojo[olo[o[o/o[1[0[0
o/1]1]1]0]o[o[ojo]olo[0[o[o]ojo|0[0]0]1]0
o0[1]1/1[1 [o]o]o]o]o]o]ojo|o]ojo]G|o[o]0]1
1[X[x[x[oo[o|o]o]o[0[0o]0[0|0l0|0[0 (0[O0
soma ! | X =don’t care
HCC/HCF 4555B input to Q3 HCC/HCF 4556B input to Q3
output dynamic signal waveforms output dynamic signat waveforms
20ns 20nsr _”Ons 20ns
» . v - Jons v
0% oo 90ty ——— 0D
5GTe INPUT B 50% INPUT B
0% A ke V5g —— V55
toy tpr tPHL tPLH
- v v
%07 oo o\, r_——DU
50% ouTPUT Q3 50% OUTPUT Q3
10°% Vsg 10% o Vss
r— o
[T trHL 5-2243 tTHL TR S-2246
t] = IMHz, 50% DUTY CYCLE f1 =IMHz, 50% DUTY CYCLE
491

This Material Copyrighted By Its Respective Manufacturer



'HCCIMCF 45558 ’
HCG/HCF 45568

APPLICATIONS ({continued)

HCC/HCF 4555B E input to Q3 HCC/HCF 4656B E input to Q3 :
output dynamic signa! waveforms output dynamic signal waveforms

Ons 20ns Ons 20Ons i

- R Voo

90% ] o0 -~ 90% - T

507 . INPUT E 50% INPUTE -

10% e——— Y55 0% A e Vg5 :

t t t t b

i PLH PLH [tPHL ;

Voo Voo -

B osmm— 90% 3\ i

50— OUTPUT Q3 50 OUTPUT Q3

10% Voo 10% Vss ;

D —

rHL LH 5-2245 tTLH THL s-2246

1] =1MHz, 50% DUTY CYCLE t] = IMHz, 50% DUTY CYCLE :
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