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High-Speed CMOS Logic
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New Data

CD54/74HC4316
CD54/74HCT4316
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s Wide analog-input-voltage range (Vec-Vee): 0-10V
2z = Low “ON" resistance: 45 Q typ. @ Veo=4.5 V
35Qtyp. @ Vec=6 V
30Q typ. @ Vec-Vee=9 V
® Fast switching and propagation delay times

2 m Low "OFF" leakage current
e ® Buiit-in “Break-before-make" switching
oM VEE = Logic-level translation to enable 5 V logic to i

s2cs-aung

FUNCTIONAL DIAGRAM

The RCA CD54/74HC/HCT4316 contains four independent
digitally controlled analog switches that use silicon-gate
CMOS technology to achieve operating speeds similar to
LSTTL with the low power consumption of standard CMOS
integrated circuits.

In addition these devices contain logic-level transiation
circuits that provide for analog signal switching of voltages
between +5 V via 5 V logic. Each switch is turned on by a
high-level voltage on its select input (S) when the common
Enable (E) is Low. A High E disables all switches. The digital
inputs can swing between Vce and Gnd; the analog
inputs/outputs can swing between Vcc as a positive limit
and Vee as a negative limit. Voltage ranges are shown in
Figs. 2 and 3.

The CD54HCA4316 and CDS4HCT4316 are supplied in 16-
tead hermetic dual-in-line ceramic packages (F suffix). The
CD74HC4316 and CD74HCT4316 are supplied in .16-lead
dual-in-line plastic packages (E suffix) and in 16-lead dual-
in-line surface-mount plastic packages (M suffix). Both
types are also available in chip form (H suffix).
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Fig. 1 - Logic diagram (one switch).

accommodate 5V analog signals

Familly Features:
n Wide operating temperature range:
CD74HC/HCT: -40 to +125°C
» CD54HC/CD74HC types:
2 Vto 10 V operation
High noise immunity:
Ny = 30%, N = 30% of Vcc,' @ Vee=5V
u CD54HCT/CD74HCT types:
Direct LSTTL input logic compatibility
Vi =0.8 Vmax., Vin =2 V min,
CMOS input compatibility
h<1pA @ Vo, Vou :
a Alternate Source is Philips/Signetics

aY

w Quad Analog Switch with Level Translation

TRUTH TABLE
INPUTS
T s SWITCH
[ L | L OFF
Vee 0z L H ON
vee H | x OFF
L H = High Level Voltage
L = Low Level Voltage
X =Don't Care
92CS~41189
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New Data T- 8/ - //
CD54/74HCA4316
CD54/74HCT4316

MAXIMUM RATINGS, Absolute-Maximum Values: (All voltages referenced to Gnd unless otherwise shown)
DC SUPPLY-VOLTAGE (VEC-VEE) - -« v vvvvreennesernunssennaeerrnoserranasrsnnneesanaeses PO e vereee veos 05104105V

DC SUPPLY-VOLTAGE (Vec) -05fo+7V
DC SUPPLY-VOLTAGE (Vee) +05t0 -7V
DC INPUT DIODE CURRENT, Ix (FORV, < -05VOR VI > Vec#0.5V) o iiniiiiiiii i iiiiiisicrneonasstonssnsonssstonssnsen +20 mA
DC SWITCH DIODE CURRENT, lox (FOR V., <Vee -0.5 VOR V., > Ve +0.5 V) oottt iiiiiriararnesatnonronnassons vesens +20 mA
DC SWITCH CURRENT (FOR V., > Vee -0.5 VORV, K Ve 0.5 V) Loiiniiiiiii it et ira e esteranaiviansrnanens ceeees o 25 mA
DC Voc OR GROUND CURRENT {l6E) ++ e e eevtvneeatnnareenseateraeeasaeesensaasasearasnsearsstssssansnsossssssrrsasons 150 mA
DC Vee CURRENT (JBE) «vivttititii it ittt tes et ataaerasctsoacesasnsansssssetanessesasnasonssnsnneons vererees =20 MA
POWER DISSIPATION PER PACKAGE (Po):
For Ta=-401t0 +100°C (PACKAGE TYPE E) ..iutiuiitrineiirenrintensessenceersoterssasassonessssnnnas Lerriesiceneneeess 500 MW
For Ta = +100 to +125°C (PACKAGE TYPEE) ... RN Deraté Linearly af 8 mW/°C to 300 mW
For Ta=-58510 +100°C (PACKAGE TYPE F, H) L iiiiiiitittet et vaseneanerssassassenscssantsnsonsassosrsnsnosnns 500 mW
For Ta=+10010 +125°C (PACKAGE TYPE FL H) .. iviiiiitiiiiiiiaienresnnnrrarnesantannnnss Derate Linearly at 8 mW/°C to 300 mwW
FOr Ta=-4010 +70°C (PACKAGE TYPE M) L.iiiiitititeitctsiitsttncsnsoassosansaorssserertsentnarsnssnsosancsontons oor 400 MW
For Ta=+701t0 +125°C (PACKAGE TYPE M) ....iiuiitiiiienrarearinersrtasraranraersseannne Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPEF, H -55 to +125°C

PACKAGE TYPE E,. M . -40to +125°C

STORAGE TEMPERATURE (Targ) + v ccvivutnrriaaneraaercararcaanorosenssansosacaranensnnons ... -85to+150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 1 1/321in. (1.50 £ 0.79 Mm) from Cas@ fOr 10 8 MAX. «..ovvuurieenereeenasveeenarensronsareoessssosrsessssretns +265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)
with solder contacting 1ead tips OnNly ... ..ottt i it ittt it ittt riesettaastacntsaaarrsanbnaanen . +300°C

RECOMMENDED OPERATING CONDITIONS
For maximum rellabllity, nominal operating conditions should be selected so that operation is always within
the following ranges:

LIMITS A
CHARACTERISTIC MIN. MAX. UNITS
Supply-Voltage Range (For Ta=Full Package-Temperature Range)
Vcc:'
CD54/74HC Types 2 6 v
CD54/74HCT Types 4.5 5.6
Supply-Voltage Range (For Ta=Full Package-Temperature Range)
Vee-Vee 2 10 \
CD54/74HC Types, CD54/74HCT Types, See Fig. 2
Supply-Voltage Range (For Ta=Full Package-Temperature Range)
Vee:” 0 -6 A
CD54/74HC Types, CD54/74HCT, See Fig. 3 )
DC Input Control Voltage, Vi Gnd Vee \
Analog Switch I/0 Voltage, Vis Vee _ Veo v
Operating Temperature, Ta:
CD74 Types ~40 +125 o
CD54 Types -55 +125
Input Rise and Fall Times, t.t
ata2 v 0 1000
at4.5v . 0 ‘ 500 ns
at6 Vv 0 400
*Unless otherwise specified, all voltages are referenced to Ground.
Recommended Operating Area as a Function of Supply Voitages
8 8—
V) 4 HC T ch) 4 T He
2 2f ——L
ok .; |4| L élé |I|0IIIZ col_;'_qll_;l_le
Vee - Veg V) Vgg=GND (V)
92€S-39357RI1 92C5-393568R1
Fig. 2 Fig.3
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New Data
.
%) N
< CD54/74HCA4316
T .
i CD54/74HCT4316
[ STATIC ELECTRICAL CHARACTERISTICS
0 R
S4HC S4HCT
n TEST 74HC/5aHC | 74HC -5/ TEST Hi T | -5/
A CONDITIONS “25°C coNmiTioNs  |T4HCT/S4HCT | 7aHeT | Ol
<0 .
) CHARAC- <y | 7eHC 4y | T4HCT lunirs
= TERISTIC 1285°c wase | v w25°C s | -0/
o Vi v, [Vee |Vee +25°C | vis | v [Vee |Veo +125°C
v v ViV v v vi]v
3 Min | Typ [Max | Min | Max [ MIn jMax Min | Typ {Max |Min |Max | Min [Max
g High-Level 2 |15 f— |~ |15 [— |15 |~ 45
Input 45 a1 | — | — [815 | — {345 | — Te |2 -] —~t2 |=]2 |- v
n
o Voltaga  Vm 6 |42 |- |~ |42 |— a2 |- 55
‘; Low-Lavel 2 |— )~ los |— jos |~ Jos 45 R
input 45 f— | = |135 | — Jras | — |ras o |— |~ Jo8 |— o8|~ |os | v
. Voltage Vi 8 |- |— |18 |— |18 |— ]18 6.5 )
“on” Vee 0 {45 | — |45 |80 | — [225 | — 210 0 |45 | — |45 j180 ] — 225 | — J2n0
Resistance or v [] 8 — |3 160 | — [200 | — (240 - |=—{=-|l-i=-|—-I=-1-1- [+]
=) lo® 1 mA - Vs * fras {as [— fa0 [1as [ = [17o [ = Ja0s -45 |45 { — [30 j135 | —~ |10 | — |e0s
or
w Veo v 0 (45 | — |85 [320 | — 400 | — [4s0 0 |45 j— {5 |azo | ~ |a00] = |4s0
(Fig. 445) © " Lo e |- lss [2e0]— faoo [~ a0 [same fsame [—= = = | = |[—[=|=1=-[|-| o
r\_
n Vs -4.5 |45 | — [35 |170 | — |215 | — 255 | as as [-45 )45 | — |95 {10 | — |215 | — |ess
:::;;‘:;‘;:;0"" 0 a5 |- [w]l-]-|-f=(=]|He |He [0 fas|=fw]-]|-|-]-1]-
batween any [ 86 |[— |85 |- |—|—]— |- - fi=-l=-{=¥t-=-1=-1-1-1- Q
two channels o5 s s 25 | 28 s
AR -4. 4. - - - - _ - -4. X - - - - - -
® Switch Off Ve o J8 |—]—fro1|—-Tla1 |- |n1 cpofje =] =Jra]—-la{=]|xn
Leakage Vee-Vi or
S curent & i v S8 | == Jz0a] = &1 ]~ |z 5|6 ] =]~ [201]—fx1 ]~ |£1 A
urren 3 ™
Llu.l Cantrol Input Vee
1 Leakage - or 0 8 | — = 01— [+ ) — |&1 - hd 55 | ~ | — (204 | — |1 ] — |21 | pA
Current In and
; Quisscent Whan
P Device Via = Ven, 0 8 - |- 8 — |8 | — [160 o |88 — | — 8 - 180 | — |160
Voo Same | Same
U Current  lec | Vos = Vec, A
; lo=0 When Gord ::: :I:) s
n
Lt Vis = Vea, 5|85 |— |- ] |— [60]— |3z 45|65 | — | —~ |18 | — |60 | —~ |s20
[%¢] Vou = Ves
(%) Additionat
- Suasct |
oz Current per Vee-2.1 to | — [100 {360 | — 450 | — [490 | -pA "
oz input pin: N
<t 1 unit toad 55
- Blee*

‘For dual-supply systems theorstical worst case {V, = 2.4 V, Vec = 5.5 V) spacification is 1.8 mA.
“*Any voltage betwaan Vce and Gnd.

HCT Input Loading Table

Input Unlit Loads*
All 0.5

*Unit Load is Alec limit specified in Static Characteristics
Chart, e.g., 360 uA max. @ 25°C.
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New Data
T‘ S/ ~// g
v CD54/74HCA4316 '
T CD54/74HCT4316
I SWITCHING CHARACTERISTICS (Vcc=5 V, Ta=25°C, Input t,4i=6 ns)
n
- CHARACTERISTIC - C. (pF) AL VAL uNiTs
g Turn “ON" Time  E to Out ¢ 17 18
0 nS to Out P2H 14 17
= I Turn “ON" Time  E to Out 17 24
g nS to QOut tea 15 14 18 ns
Turn "OFF” Time E to Out teiz, tonz 17 21
- nS to Out ~ 14 18
E Power Dissipation Capacitance® Cro — 42 47 pF
g “Cro is used to determine the dynamic power consumption, per package.
M Po=Ceo V(;c2 fi+Z (CL+Cs) V(:(;2 fo where
- f, = input frequency
fo = output frequency
C. = output load capacitance
Cs = switch capacitance
a Ve = supply voltage.
g SWITCHING CHARACTERISTICS (C.=50 pF, Input t,t=6 ns)
u LIMITS .
. 25°C =40°C to +85°C =55°C to +125°C
CHARACTERISTIC Vee | Vee HC HCT 74HC 74HCT 54HC 54HCT |[UNITS
Min. [Max. [Min. [Max. [Min. [Max. |Min. [Max.|Min. [Max.|Min. [Max.
@& [Propagation Delay toLn 02 |—~}80|—|—=(=]78]=]—=—T1—=—T20 ==
2 Switch In to Out te 0 |46 | — (12 | — |12 | — 118 —}16|— |18 | — | 18
() 0 6 [ — [0 |—-]—|=—]1B|=]=]|=][|158]=]|=
L 45|45 | — 18 |— 8 [ —J10]—110]—|[12]—"1]12
“ Turn "ON" Time tezu 0 2 — {205 | — |~ | — (255 —|— | —|310] — [ —
& | EtoOut 0 |45 | — |41 |~ |44 |~ |51 | — |65~ |62 |~ |68
= 0|8 |—]|3B|=-]—|~|w3|—]=|=]53]—]=
S 45[45 | — |37 | — a2 |—|ar|—[83]|—156]|— |e@3
(] tez 0 2 — |25 — | — | — 25| — | — | — {310 — | —
= 0 (45| — |41 |— |56 | — |51 |—|70)]—]62|— |85
o 0|6 |—{3s|—|—|—~j@|-|=-]=|88]=]|-
45145 | — |37 | — (42 | — |47 | — |B3 |~ |56 | — |63
m Turn “"ON" Time trzn 0 2 - || == | —{20f — | — | — |265] — [ —
o nS to Out 0 [45|— |3 | — |40 | — |44 | — |53 | — |53]{— |80 ns
14 0 6 |— |0 |~ —]— || —-|—=|—1}4]|—1—
<< -45|/45 | — |34 | — |34 | — |43 | —~ |43 | — {51 | — | 51
T tezL 0 2 — |15 | - |~ — 20| — | —- | — |265| — [ —
0 |46 — {3B | — |50 | —}4 | —~|63]|]—|83]|—]75
0 6 |~ |—|—|—}j87|~|—=}—]|45]—|—
-45]145 ] — |34 | — |34 | — |43 | — |43} — |51 ]| — | 51
Turn “OFF” Time 0 2 — |25 | — | —|—{2B5| — | — | —[810] — [ —
Eto Out 0 |45 | — (41 | — |80 | — |51 |~ |63 | — |62]— |75
0 6 | —|38|—|—|—~|@B}—~{—|—1583]—=|~
teLz, 45145 | — |37 | — |46 | — |47 | — |58 | — |56 | — | 69
Turn “"OFF" Time tenz 0 2 -1 —-f—=|—]20{—f{—|—1265] — | —
nS to Out 0 (45| — |35 | — |44 | — |44 | — |85 | — |53 | — | 66
0 6 — 130 |—-|=—fj—187 |~ |—=|—-]4|~]—=
45145 | — |34 | — |40 | — |43 | — |50 ]| — | 51| — |60
"épa”;a(c?& ':;Z') ¢ |=|=j="lwo|=j1o|=|1o]—|10]=10]="10] pr
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HARRIS SEMICOND SECTOR

ANALOG CHANNEL CHARACTERISTICS - Typlcal Values at Tx = 25°C

T —-—J/-// ) — New Data-
CD54/74HCA4316
CD54/74HCT4316

CHARACTERISTIC TEST CONDITIONS V;c HC HCT |UNITS
Switch Frequency Response Bandwidth Fig. 6 .
at-3dB _(Fig. 15) Notes 1 and 2 45 >200 | >200 | MHz
Crosstalk Between Any Two Switches Fig. 7
(Fig. 16) Notes 2 and 3 4.5 TBE TBE d8
. . 1 kHz, Vis=4 Vpop, 4,5 0.078 0.078 o
Total Harmonic Distortion Fig. 8 Vie=8 Voo ) 0.018 0.018 %
. . . 4.5 TBE TBE
Control to Switch Feedthrough Noise Fig. 9 9 TBE TBE mV
Switch "OFF” Signal Feedthrough Fig. 10 - _
(Fig. 16) Notes 2 and 3 4.5 62 6?’ ds
Switch Input Capacitance Cs — — 5 5 pF
Notes:

1. Adjust input level for 0 dBm at output, f = 1 MHz.
2. Vigis centered at Vge/2.
3. Adjust input for 0 dBm at Vjg.

ON* RESISTANCE (Rgy)—OHMS
5 SR 84y 8528 83
+—F +—

"
]
t

o o

Veo 4.9V, VEg *4.5V

N\

1

-4.5 -35 -25

. , ; \ \
-6 -05 05 15 2

35 45

INPUT SIGNAL VOLTAGE {vgt=-v

825441195

Fig. 4 - Typical "ON" resistance vs. input signal voltage.

Vee®

VEC = 4.5V, VEg=0V

6V, Vgg =0V

o
-T

2 3 4
INPUT SIGNAL VOLTAGE (V g}~V

45v 5 s

92Cs-41194

Fig. 5 - Typical “ON" resistance vs. input signal voltage.

723




New Data

v» CD54/74HC4316
T CD54/74HCT4316

T"S/-// '

ANALOG TEST CIRCUITS

o.NF g .
(‘J Yost
INPUT
fig:=x1 MHZSINE WAVE
LEE. 1Y
C={0pE
Vos2—
[ ]
METER

fig=1kHzTO 10 kHz

Fig. 8 - Total harmonic distortion test circuit.

¢?E D EE 430227) 001813} 0 m

g2 |=H: SINE WAVE
A=s0
E
vee —{ VOS— ¢ =1fopr
| Vos Aoy
s000 SWITCH —F m
ALTERNATING $—Vos
ON AND OFF _[
vees2 te,ty<6ne €008 = S0pF ok
fCONT = 1 MHz O 92CN-39840
wcq\?cﬂ" veerz - 8SCOPE »
T T Fig. 10 - Switch off signal feedthrough.

Fig. 9 - Control-to-switch feedthrough noise lest circuit. 1y €ns
INPUT LEVEL

tra 8ns

SWITCH INPUT —— ——50% tpL2 7

————— 10% OUTPUT
[ LOW TO QFF|

Ypuz

OUTPUT

SWITCH OUTPUT ———50% HIGHTO OFF

HARRIS SEMICOND SECTOR

92Cs-41208 SWITCH ON SWITCH OFF ——pta—SWITCH ON
Fig. 11 - Switch propagation - delay times wavelorms. 92es-41209
Fig. 12 - Switch turn-on and turn-oft propagation delay times
waveforms.
§4/74HC 54/74HCT
Input Level Veo 3V
Switching Voltage, Vs 50% Vee 1.3V
Rpsind d §
Yee for tpL2z ond tpzL L Veg for tp 2z and fpg(
Vee for tpHZ and 'pznz NG . I VY O OUTEVEE for tpHz and tpZH
CL
T50pF
v 925 ~38836R1
€E

Fig. 13 - Switch on/off propagation delay time test circuit.

INO Qour
TSOpF

VEE
92CS-38835%R)
Fig. 14 - Switch-in to switch-out propagation delay time test circuit.
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HARRIS SEMICOND SECTOR

T'..-

NYAL4 — New Data.

CD54/74HC4316
CD54/74HCT4316

Fig. 15 - Switch frequency response.

()
o ¢ =10pF
= | o L
3 Y v Vegr 4.8V ps
z-20 800 " L7
= CL=10pF o AL A
v 3 7 %
] Veer9v /a\ =3 Ta=25°C
z -1 cc a < 703 "
= RL*500 V ] PIN 4 A
) g \
2 Tar25°C 2 -0 A
2 CL109F iy 4703 @u %7
z, Vegs 48V T 24
-2 "
2 RL*508 b ES 72 \
° Ta=25°C E8 .60 L4 L =10pF
o PINATO3 B A Vee=9V
z gu. ]
z -3 1] 2 RL=500
< + .M/ Ta*25°C
=] 2-80 m’-’r’, PIN4TO3
F ¥a
a 0
-100
10K 100K ™ 10M 100M 10K 100K 1M 10M 100M
FREQUENCY {f}-Hz 92¢5-41193 FREQUENCY (f)Ht 92¢5-41192

Fig. 16 - Switch-off signal feedthrough and crosstalk vs. frequency.
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