BEP métiers de I'Electronique SESSION 2005 EPREUVE EP2-EP3

Philips. Se:ﬁiconductors Product specification
3-to-8 line decoder/demultiplexer; inverting 74HC/HCT138
FEATURES The 74HC/HCT138 decoders accept three binary
L - weighted address inpuis {Ag, Ay, Ay) and when enabled,
» Demultiplexing capability provide § mutually exclusive active LOW outputs {Yg o
« Multiple input enable for easy expansion - Y71
» Ideal for memory chip select decoding The "138" featares three enable inputs: two active LOW
i . {(E, and E;) and o active HIGH (E3). Every output will be
+ Active LOW mutually exclusive outputs HIGH unless E; and E; are LOW and Es is HIGH.
+ Gutput capabilty: standard This multiple enable function allows easy paraiiel
+ loc category: MSH . expansion of the "138” to a 1-0f-32 (5 lines to 32 fines)

decoder with just four “138° ICs and one inverier.

GENERAL DESCRIPTION The *133" can be used as an eight output demuliiplexer by
) . i using one of the active LOW enable inputs as the data
;22 Y?SCi;H%TmBﬁ?;Z t;:,?;: fp‘:‘?d Si—ggtehgmoiifiwces input and the remaining enable inputs as strobes. Unused
(L Sier)pTthn;Ff: spacified EC:‘ copgw‘;;';nge mt%f JEDEC enable inpuis must be permanently fied to their
standa 0o, TA appropriate active HIGH or LOW state.
Tha™138" is identical to the “238° but has inverting outputs.

QUICK REFERENCE DATA

GND =0V, Ty, = 26°C; L=t =6ns

[ SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
- HC HCT

] propagation delay G =15pF, Ve =5V

toee ! tpin Anto ¥, - 12 17 ns

e tpn Esto Y 14 19 ns
EptoYy

G input capacitance : a5 a5 oF

Cop power dissipation capacitance per package |notes 1 and 2 a7 67 pF

HNotes
1. Cpp is used to detenmine the dynamic power dissipation (Pp in pWy.
Py = Cpp x Ve 2§+ E {C x Vgl x 1) where:
f;, = input frequency in MHz
f, = output frequency in MHz
T {01 % Vee? x fo} = sum of outpuls
€ = output load capacitance in pF
Ve = supply voltage in VY
2. For HC the condition is V, = GND to Vo
For HCT the conditiont is Vi = GND o Vep - 18V
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BEP métiers de Electronigue

SESSION 2005 : EPREUVE EP2-EP3

Philips Semiconductors Product specification
3-10-8 line decoder/demultiplexer; inverting 74HCHCT138
PIN DESCRIPTION
PIN NO. SYMEOL NAME AND FUNCTION
1,2,3 Aglo A address inputs
4,5 E1 E2 enable inputs (active LOW)
B Ea enable nput {active HIGH}
8 : GND ground {0 V)
16,14, 13,12, 11, 10,9, 7 Yy to ¥y cutputs (active LOW)
18 Ver positive supply voltage
03] U 1] Vec 1 Ag Yglo— 15
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Fig.1 Pin configuration. Fig2 lLogic symbol.
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Fig.3 1£C logic symbol. Fig.4 Functional diagram.
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BEP métiers de PElectronique SESSION 2005 EPREUVE EF’Z-EPB

Philips Semiconduciors Product specification
3-t0-8 line decoder/demultiplexer; inverting 74HC/HCT138
FUNCTION TABLE
INPUTS QUTPUTS
£ E E; Ag Ay Az Yo Yy Y2 ¥s Y, Vs ¥s Y7
H X X X X X H H ~H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H ‘H H H 7
L L H - L L H H H H H L H H i
L L H H L H H H H H H L H !
L £ H L H H H H H H H H L H
L L H H H H H H H H. H H H L
Notes

1. H = HIGH voltage fevel
L. = LOW voltage level
X =donicare

T
o

Fig.5 1ogic diagram.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Octal 3-State

Noninverting D Flip-Flop
High-Performance Silicon-Gate CMOS

The MC5A/TAHCET4A s identical in pinout to the L8574, The device
inptis are compatible with standard GKOS outputs; with pullup resistors,

they are compatible with LSTTL outputs.
Data mesting the setup time is clocked 1o the oulputs with the rising adge

of the Clock. The Output Enable input does not affect the states of ihe
fip-flops, but when Output Enable is high, all device outputs are forced to
the high—mpadante state. Thus, data may be stored even when the cutputs
are nol enabled.

The HC574A is identical in funciion 1o the HCT3744A but has the {lip-flop
inputs on the opposite side of the package from the outputs to facilitate PC
board tayout.

The HCS744 is the noninverting version of the HU584,
Output Drive Capability: 15 LSTTL Loads
Outputs Directly Interface to CMOS, HMOS and TTL
Oparafing Voltage Range: 2.0to 80V
Low Input Current: 1.8 pA
In Compiiance with tha Requirerients Defined by JEDEC Standard
No. 7A
s Chip Cemplaxity: 268 FETs or 86.5 Equivalent Gales

L

L]

LOGIC DIAGRAM
0 H 13 @®
0t ] 8 o
r:z—§- 7
15 NON-
oATA D3 —— S
INPUTS 6 16 INVERTING
123 —7-- —— G4 | QUTPLTS
2] T 14 o5
36— | 18
o —2 2 o
CLOCK A >
. . T PIN 20 = Vep
QUTPUT EMABLE PIN 10 = GND
Cesign Criterfa Value | Units
internal Gate Sount® 85,5 23
Intarnal Gatg Propagation Datay 15 ns
internal Gatz Power Dissipation 50 W
Spead Power Froduct 0.0075 pd

* Equlvalent to a bvo—input NAND gats.

MC54/74HCST4A

4 SUFFIX
CERAMIC PACKAGE
CASE 732-03

N SUFFX
PLASTIC PACKAGE
CASE 73803

DW SUFFIX
S0IC PACKAGE
CASE 7510-04

ORBERING INFORMATTON
MGEAHCXXXAS Ceraric
MC74HCK XX AN Plastic
METAHCKXXADYW  SCGIC

PIi§ ASSIGNMENT
gmgtg[ 1= 0 [ivee
ool 2 19 a0
g wao
1M 4 7oz
pifls 16 3 Q2
p4Ql & 15 as
psf] 7 {105
psil 8 13 [l a8
prll e 12 [ orF
GNR ] 10 11 [} CLOTK
FUNCTION TABLE
Inputs Catput
QE Clock B Q
L e H H
L e L L
L tHC i X | Na Changs
H X ¥ z

X =DontCare
Z = HIgh Impadarice
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MOTOROLA
= SEMICONDUCTOR

TECHNICAL DATA

Octal 3-State Noninverting

Buffer/Line Driver/Line Receiver
High-Performance Silicon-Gate CMOS

The Mmi‘!ﬁﬂc‘o‘d‘l is identical In pinout to tha 15541, The device inputs are
compatible with standard TMOS outputs. Extornal puliup maistods make them com-
patible with LSTTL outputs,

The HECS41 i an octal noninverting bufferfiine driver/lios recefver designed to be

used with J-state mémary address drivers, clock drivers, and other bus-oriantind
systems. Thiz device features inpuls and oulputs on opposite sides of the package
angd two ANDad active-low output ensbles,

The HCSA! is similar in funciion to the HCH4D, which has Inverting outputs.
Output Drive Capability: 16 LSTTL Loads
Quiguts Directly Intertace to CMOS, NMOS, and TTL
(perating Voltage Range: 2t2 6V
Low input Currant: 1 pA

MC54/74HC541

JSUFAX -
CERAMIC
CASE 732.03

N SUFAX
PLASTIC
CASE 73803

DW SUFFIX

SOIC
CASE 751000

QRADERING INFORMATION

L N N N N

LOGKC DIAGRAM

High Noiss Immunity Characterstic of CMOS Devices
in Compliance with the Requirements Dafined by JEDEC Stendard No. TA
Chip Complexity: 140 FETs or 35 Fquivalent Gates

z ' N 18
M { > MY
1 .
$— ] 1
4 ’ N %
A3 { > 7
Al § > & ¥4
DATA > | NORIKVERTING
HRYTS 6 » N 4 DiETROTS
2 P B
. i VF} LI
& ! 12
a7 1
L
s 8 L/fQ )
. 1
HETPUT on:gj__
enages | 02 PN 26~V
PN 10+ GND

MCTHCXXXN
MCHHCXKXJ

Pipstic
Caramic

MCFAHEXXRDW  2DIC

Ta = —55° 10 1268°C fur all packagey.
Dirmensions in Chapler &

PIN ASSIGNMENT

Qi {J1 @ i Ve
a2 1¢h 082
a3 18j
a s o2
et {f4 163) ¥1
a5 {16 154} ¥4
as O F 14{Y 15
&) s 11h ve
w09 120} v2
o (G0 T3 RT

FUNCTION TABLE

Inputs Qutput
QEY: 082 | A ¥
L L L L
L L H H
H X A ra
X H X Z

2 = high impedance
X = don't 231
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EPREUVE EPZ-EP3

SIEMENS

PNP Silicon AF Transistors

@ For general AF applications
o High coliector current
& High current gain

@ Low collector-emitter saturation voltage

@ Complementary types: BC 817, BC 818 (NPN})

BC 807
BC 808

£

FPRFZ 163
Type Marking Ordering Code Pin Configuration | Package!
1 2 3
BC 807-16 5As Q82702-C1735 B E C 1807-23
BC 807-25 5Bs QB2702-C1689
BC 807-40 5Cs Q62702-C1721
BC 308-16 5Es QB2702-C1736
BC 808-25 5Fs QB2702-C1504
BC 808-40 5Gs Q82702-C1692

1 For delailed information see chapter Package Ouflines.

Documentations constructeurs

page 15/19



BEP métiers de I'Electronique SESSION 2005 : EPREUVE EP2-EP3

BC 807
SIEMENS BC 807

Electrical Characteristics
at Ta = 25 °C, unless otherwise specified.

Parametet Symbol Values Unit
min. |typ. max.

DC characteristics
Collector-emitter breakdown voltage FaricEo . \'4
fo=10mA '

BC 807 45 - -

BC 808 25 - -
Collector-base hreakdown voltage Vericao
Jo = 100 pA

BC 807 50 - -

BC 808 30 - -
Emitter-base breakdown voltage, /e = 10 pA Fermeso | 5 - -
Collector cutoff currant feao
Feg =25V ] - - 100 nA
Ve =25V, Ta =150 °C — - 50 pA
Emitter cutoff current, ies =4V ' Jesp - - 100 nA
PC cuvent gain® hre -
Je= 100 mA; Tee=1V _

BC 807-16, BC 808-16 100 160 250

BC 807-25, BC 808-25 160 250 400

BC 807-40, BC 808-40 250 350 630
e=300mA; Feez 1V _ '

BC 807-16, BC 808-16 60 - -

BC 807-25, BC 808-25 100 — -

BC 807-40, BC 808-40 170 |- -
Collector-emitter saturation voltage" Vegsat - - 0.7 v
fc= 500 mA; /s = 50 mA
Base-emitter saturation voltage® Faesat - - 2
Iz = 500 mA; foe= 50 mA
AC characteristics
Transition frequency _ ki - 200 - MHz
fe=50mA, Fee= 8V, =20 MHz
Qutput capacitance Coto - 10 - pF
es= 10V, f= 1 MHz
Input capacitance ko - 60 -

Fee=05V,. /=1 MHz

B Pulse iest; r= 300 us, 1122 %,
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Philips Semiconductors Product specificatien

3-to-8 line decoder/demultiplexer 74HC/HCT238
FEATURES provide & mutually exclusive active HIGH oulputs

) B . {Ya o Yq} '

+ Demultiplexing capabifity The “238 features thyee enable inputs: two active LOW
« Mutiiple input enable for easy expansion (E; and B} and one active HIGH (Ea). Every output will be
+ Ideal for memory chip select decoding 1 OW unless Es and E; are LOW and By is HIGH.
« Active HIGH mufually exclusive oufputs This multipte enable function allows sasy paralll.

expansion of the 238" fo a $-of-32 (b lines to 32 Ines})
decodar with just four “2387 1Cs and one inverter.

The “238" can be used as an sight output demultipferer by
using one of the active LOW enable inputs as the data

+ Oulput capability: standard
» o category: MSH

GENERAL DESCRIPTION input and the remaining enable inputs as strobes. Unused
The 74HC/HCT238 are high-spaed Si-gate CMOS devices  enable inputs must be permanently tisd fo their

and are pin compatible with fow power Schotlky TTL appropriate active HIGH or LOW stale.

{LSTTL). They are spacified in compliance with JEDEC .0 *738" is identical to the "138 but has non-inverting
standard no. 7A. outputs.

The T4HGHCT2386 decoders accept three binary .
waighted address inputs {Ag, Ar, Ag} aad: when enabled,

QUICK REFERENCE DATA
GND =0V T =22°C.=t=6ns
TYPICAL
SYMBOL | PARAMETER CONDITIONS UnIT
HC HCT
ooy |propagationdelzy G, =16pF Ve =B Y
Ao Ys 14 18 ns
EaloYa 10 26 ns
E,ioYs 17 21 ns
Ci input capacitance 35 15 €5
Cep power dissipation capacitance per package |noles 1and 2 72 76 pF
Notes

1. Cepis used to determine the dynamic power dissipation {(Po in piW):
Pr = Opp % Vgt ¥ fi+ LD, % Vige? x ) wheres
f; = input frequency in MHz
f, = output frequency in Mz
T {Gy x Vige? % fy) = sum of outputs
Gy = oulput foad capacitance in pf
Voc = supply voltageinV
2. ForHC the conditionis ¥, = GNB to Ve
For HCT the condition is Vi = GND io Ve — 1.5V
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3-t0-8 line decoder/demultiplexer 7AHC/HCT238
PIN DESCRIFTION
PN HO. SYMBOL NAME AND FUNCTION
1.2.3 Ao to Ag address inpuls
45 £, E enable inputs {active LOW}
6 B enable input {active HIGH)
8 GHD ground {0 V)
15, 44,13, 12,11,10,9,7 |Yoto Y7 outpuis factive HIGH)
16 Vg posiive supply vollage
Mo
2{7] P E— N ] el L]
LYE] P A Tl
& ? ]
& (g Yoo 11
& 2] ‘#E Yep—1e
=] W
¥ [Z] : :: _ Y: —:
g ITIFIEE
Fig.1 Pin conhguration. Fig.2 bogic symbol,
Ldpy ot opnlE I PR
LI 8, ] L P Iy .
) Ps oL L3 PP .
apni Py .
apnll M -
iy & sPei? L) & pfd0
- S sl Sl o et
| 7 Fmd LI 7 e
JANER2 : ?;‘lﬂ.?.a‘.!
fai .

Fig3 1EC logic symbol.
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3-to-8 line decoder/demultiplexer 74HCHCT238
Az ;|n7 i E G
<
] o Yoru
. ! hai {13
RO ol :: | Yzlt:
Yai
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N DECOOER [t EXTNG L3 Al
3%z P | Yajm e
- " Yalw
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_5“ s% ED i
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PRSI Y
Fig4 Functional diagrant Fg5 Logic disgram.
FUNCTION TABLE
INPUTS QUTPUTS
E | B | B | A | Ar | A2 | Yo | Vs v, | Ya | Ys | ¥s | Yo | ¥z
H X X X X X L L L L L L L L
X H X X X X L L b L L L L L
X X L X X X L L E L L L L L
L L H L L L H L L L L L L L
L L H H L L L H L L L L L L
£ L H L H L L L H L i L L L
L L H H H L L L L H L L L L
L L H L L H L L L kL H L L L
L £ H H L H L L L L L H L L
L L H L H H L L L L L L H L
L L H H H H L L L L L L L H
MNote

1. H=HiGH voltage leval
L = LOW valiage level
X =don't care
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