C0S/M0S
INTEGRATED
CIRCUIT

PRELIMINARY DATA

QUAD BILATERAL SWITCH

20V DIGITAL OR % 10V PEAK-TO-PEAK SWITCHING

280s TYPICAL ON RESISTANCE FOR 15V OPERATION

SWITCH ON RESISTANCE MATCHED TO WITHIN 1022 TYP. OVER 15V SIGNAL INPUT RANGE
HIGH ON/OFF QUTPUT-VOLTAGE RATIO: 65 dB TYP. @ f;= 10 kHz, R_= 10 ko

HIGH DEGREE OF LINEARITY: < 0.5% DISTORTION TYP. @ f = 1 KHz, V= 5 Vg,
Voo-Vss 2 10V, R = 10 ko

EXTREMELY LOW OFF SWITCH LEAKAGE RESULTING IN VERY LOW OFFSET CURRENT
AND HIGH EFFECTIVE OFF RESISTANCE: 100 pA TYP. @ Vpp-Vss= 18V, Tymp= 25°C
EXTREMELY HIGH CONTROL IMPUT IMPEDANCE (CONTROL CIRCUIT ISOLATED FROM
SIGNAL CIRCUIT 102 TYP.)

LOW CROSSTALK BETWEEN SWITCHES: -50 dB TYP. @ f,,= 0.9 MHz, R_= 1 ka

MATCHED CONTROL-INPUT TO SIGNAL-OUTPUT CAPACITANCE: REDUCES OUTPUT
SIGNAL TRANSIENTS

FREQUENCY RESPONSE, SWITCH ON = 40 MHz (TYP.)

QUIESCENT CURRENT SPECIFIED TO 20V

MAXIMUM INPUT CURRENT 1 4A AT 18V (FULL PACKAGE TEMP. RANGE)

5V, 10V, AND 15V PARAMETRIC RATINGS

The HCC 4016B (extended temperature range) and HCF 4016B (intermediate temperature range) are
monolithic integrated circuit, available in 14-lead dual in-line plastic or ceramic package and ceramic
flat package.

The HCC/HCF 4016B Series types are quad bilateral switches intended for the transmission or multi-
plexing of analog or digital signals. Each of the four independent bilateral switches has a single control
signal input which simultaneously biases both the p and n device in a given switch ON or OFF.

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage -0.510 20 \Y

) Input voltage -0.5to Vp +0.5 \%

I DC input current (ariy one input) +10 mA

Piot Total power dissipation {per package) 200 mwW
Dissipation per output transistor

for Top= full package-temperature range 100 mwW

Top Operating temperature: for HCC types -55to 125 °C

for HCF types -40to 85 °C

Tstg Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4016 BD for dual in-lire ceramic package

HCC 4016 BF  for dual in-lire ceramic package, frit seal
HCC 4016 BK for ceramic flat package

HCF 4016 BE for dual in-line plastic package

HCF 4016 BF for dual in-line ceramic package, frit seal
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MECHANICAL DATA {(dimensions in mm)

Dual in-line ceramic package
for HCC/HCF 4016 BF _ 7=

PO Al

Dual in-line ceramic package

Dual in-line plastic package
for HCF 4016 BE
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e
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Ceramic flat package

for HCC 4016 BD

for HCC 4016 BK
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FUNCTIONAL DIAGRAM

SCHEMATIC DIAGRAM

1 of 4 identical section

oo ‘w [ Voo NOUT l[:]u Voo oo
* o i conTROL sﬂmLu,,m zq T conrecs ¢
N [ CONJROL ures 3 () . [112 controL L

SI6 SOHAL 4 - o SONWC(‘J:_ - -

® lour [ N o B dwsour <] Lo mrour lsu;mL © ‘ ) Dn_;;}fr HCF40'68
CONBWOL [ our} ° 50“;“0‘ SL sé“ Lj 0 outn ] © B m%ﬂvp i}:iﬁ’v/w
cowmon [l out conTRoL s[J s ournn e V55 —T

[ S16 < \1' SIGNAL
5 200 s-omnan
RECOMMENDED OPERATING CONDITIONS
Vbp Supply voltage 3to 18 v
vV, Input voltage 0to Vpp \Y
Top Operating temperature: for HCC types -55 to 125 °C
for HCF types -40t0 85 °C
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter Ve= | Vgs [Vpp | Trow () 25°C Tuigh (#) ] Unit
Voo | V) | (V) | Min. | Max. | Min. | Typ. | Max. | Min. | Max.
I Quiescent device 5 0.25 0.01 | 0.25 7.5
current
(all switches ON 10 05 0.01 05 15 uA
or all switches 15 1 0.01 1 30
OFF) 20 5 002| 5 150
SWITCH Vs
Ron Resist- +7.5 360 200 400 600
ance HCC -7.5 360 200 | 400 600
_ +0.25 775 280 850 1230
R =10k&®|+75]|-75
+7.5 370 200 400 520
HCF -75 370 200 400 520
+0.25 790 280 850 1080
+5 600 250 660 960
HCC -5 600 250 660 9260
+0.25 1870 580 | 2000 2600
R_=10ka®| +5 | -5
+5 610 250 660 840
HCF -5 610 250 660 840 Q
+0.25 1900 580 } 2000 2380
+15 360 200 400 600
HCC +15 0 +0.25 360 200 400 600
: +9.3 775 300 850 1230
Ri= 10 k2®
+15 370 200 400 520
HCF + 15 0 +0.25 370 200 400 520
+9.3 790 300 800 1080
+10 600 250 660 960
HCC + 10 0 +0.26 600 250 660 960
+5. 1870 560 | 2000 2600
R_=10k§2® 6
+10 610 250 660 840
HCF + 10 ] +0.25 610 250 660 840
+5.6 1900 560 | 2000 2380
AON Resistance ARgpN| o t75 | -75 1275 10
{between any 2 | Ri= 10k s 5 S 15 2
of 4 switches) -
input or output Ve=
leakage current Voo v
switch OFF ) SS
leffective OFF +18] 0 10-3 | 100 nA
resistance)
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STATIC ELECTRICAL CHARACTERISTICS (continued)

Test conditions Values
Parameter Voo T ow (*) 25°C Tign (¥ Unit
V) Min. | Max Min. | Typ. [ Max. [ Min. | Max.
C, Input capacitance 4
S P —1Vee F
C¢y Output capacitance vl 5 5 4 [}
— - e~ Vsg —
< 0.2
CONTROL (V)
Virh S;VTt;ZIh thieshold voltage 5 [ 2.254{ E_l
L™ 10 A 10 2 45 ] 2 \Y
B AU SR S S | ]
1 : 75 2
) s | 2 | | 2z lens] |2
1 Input curent VissVpp 18 + 0.1 +1075 | £ 0.1 + 1 A
C, Input capacitance 1 5 75 | pE
" TLow - 55°C for HCC device; ~ 40°C for HCF device.
* Thijgn +125°C for HCC device; + 85°C for HCF device.
DYNAMIC ELECTRICAL CHARACTERISTICS (T,,,= 25°C, C_ = 50 pF all input square

wave rise and fall times = 20 ns)
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Test conditions Values
Parameter - | —— Unit
Ve (V) Re| fi Vi | Vss {Vbp Typ. | Max.
¢ (k) (KHz)| (V) | (V} | (V)
SWITCH
tpa Propagation delay time 5 40 | 100
(Signal input to output) =Vpbp 10 10sq. oNDl 10 20 50'1 s
Wave
15 15 40
Crosstalk between any 2 of 4
i @ - . -
switches (f\(/c_-o 50 dB) Veiay®Vop= +5 : V"Al 0s .
20109 10 —2B) . .50dB | Ve(s)=Vss= - =5pp :
Viga) ]
Frequency response switch
“ON"(Sine wave input) -V
Vo oD 1 5p-p| -5 40 MHz
at 20 log 10 vw-—’—:sdB =+5
L T e e e e e
Feedthrough (Switch OFF) = Vgg ;
Vo § 2 1 -5p-p 5 1.26 MHz
at 20 log 10— = -50 dB =-5
v, - J
I - S . .
Sine wave distortion : :SJDD 10 1 59‘1‘ 5 04 %




DYNAMIC ELECTRICAL CHARACTERISTICS (continued)

Test conditions Values
Parameter ’ Unit,
Ve (V) Rl f Vi [Vss Voo Typ. | Max.
¢ {(kQI{(KH2){ (V) | (V} [ V)
CONTROL (VC)
Propagation delay: v 5 35 70
{Turn ON Control to Vep-Vss oo ) = '
Output) (Sci. Wawe) 1 ?; 10 _{Vpp-Vss=10V} 20 | 40 | ns
SS 15 15 30

Max. Allowable control input '
repetition rate 10 (Sq. Wawe) ! VDD GNB) 10 10 MHz
Crosstalk (Control input to .
signal output) 10 {sq, Wave) 10 GND| 10 50 mVv

(4} Symmetrical about OV

{®) For &l test conditions.

TYPICAL “ON"" RESISTANCE CHARACTERISTICS, Tymn= 25°C

LOAD
SuPPLY CONDITIONS
CHARAC- | CONDITIONS — = -
TERISTION R, = 1kQ R = 10k A= 1000
Voo | Vss |VALUE[ v, |[vALUE[ vi, [VALUE| v
(V) V) (£2) (V) [£93] (v} () (V)
) 200 +15 200 | +15 180 +15
Ron +15 0
200 0 200 0 200 0
Ron (mex.)| +185 0 300 +11 300 | +93 | 320 | +92
290 +10 250 | +10 240 +10
Ron +10 0 -
290 o 250 0 300 o
Ron (max.) | +10 o 500 | +7.4 560 | +56 | 610 | +585
860 +5 470 +5 450 +5
Ron +5 0
600 0 580 0 800 0
Ron (max){ +5 0 1.7k | +4.2 7k +2.9 33k | +2.7
200 | +75.| 200 | +75 180 | +75
Ron +75  -15 -
200 | -75 200 | -75 180 | -75
Ron(max)| +75 | -7.5 200 | +0256 | 280 | +25 400 | +0.25
260 +5 250 +5 240 +5
Ron +5 -5
310 -5 250 -5 240 -5
Ron (max.]| +5 -5 600 | 025 | 580 | 025 | 760 | 0.25
590 | +25 4506 | +25 490 | +25
Ron t28 | -2.5
720 | -25 520 | -25 520 -25
Ron(max.) | +25 | -25 232k | £ 0256 | 300k | t0.25 | 870k | +0.25

* Variation from a perfect switch, Rgn= 002,
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Typical "ON” characteristics for 1 of 4
switches with Vpp= +15V, V4= 0V, and
test circuit e
Voo *BV.Vg5 0.
V}|$
Ye = 'DD ri-a
=t ko F-

“ON"
switches with Vpp= +5V, Vgg= 0V, and
test circurt o are

Typical characteristics for 1 of 4

»/DD V.V 70V
Tamb= 25 °C

Yis
(

Ve =Yoo, [

5 Ys(v)

Typical "ON” characteristics for 1 of 4
switches with Vgp= +5V, Vgg= -6V, and
test circuit

:Ias) [voo=svss = -5y L_L_F %
Tamb=25"C
ENERREREY

.

6126311

»

Jiacthutees

Yos
[

Typical “ON” characteristics for 1 of 4
switches with Vpp= +10V. Vg4g= 0V, and
test circuit .
Vpp 10V, Vg5 =0V [ ]
rizwzsv'css - _* T

'_T_- ( 1] r— {g i
O 7 vis

Ja 2 L

L s [ ] fedtod -

DS [P [b ‘
L ‘*// L
T <Wog
L A;_,‘fﬁk_,__;,, _L R
7 SR

0 vstvy

Typical “ON"” characteristics for 1 of 4
switches with Vpp= +7.5V, Vgg= -7.5V,
and test circuit

Vpo=75.Yg5 = - 15V T G;ZGA/V
le’ﬁ'c |\°°
f‘)—}—i’ @
N
’_)—— “'):g vis
i Vi =¥pp
S "‘ —~ )»p--«“\
y mur R R
| - |L {
I
1 T
AT T
8 6 4 2 0 2 4 &YW
Typical "ON” characteristics for 1 of 4

switches with Vpp= +2.5V,
and test circuit

Vgs= -2.5V

G-12901

Vo * 25V, ¥g5 *-25V T
Tamb*25°C ‘ [
T I
A
Pz -

NN

D
s e e

2 vglv)
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Typical "ON” characteristics as function of
temp. for 1 of 4 switches with Vpp= +5V
and test circuit

612740

Typical feedthru vs. frequency-switch "OFF”
and test circuit

:Ovs) [vop=s¥.vss = -sv I Yos :ou S¥¥gg -5V =-5V
[y
¢ 30
L ] llldw‘ o (FixTURE)=08PF
2 1 5 .
IS U C T + kol woec g e
. .i,. » I o Cabnen
° i :F{ [ Il
= T e I3 ' 5
l . %$ —— VoS ]
2 + ‘}* - R, =10KD
- -LL S - 206 © -
-4 {, e r WL Cppxrymg *CueTER) 12 32574 Bt
A r 5 FRTRE MOMETER NIED T
o U] LT T .
6 - -2 o 2 4 ws(v) 0 ' © 0¢ n'ns(mz»
Typical crosstalk between switch circuits in Typical switch frequency response-swi’

the same package

G- 2852

G284

"ON" and test circuit

_ )
tos T T[T 105 Flop =7 g 3 2 <
VD0 =+ 5V, Vs5=-5Y. ¥i5 =5 ¥p . o O Lue =svp-p.Sine WAVE (177RMS) 444
F——SINE WAVE (1.77RMS) 5 jVC"DD ’ l K l
0 UL T . T 4 T 4 ¢ cgr0 80
/‘ Vi LA} A
. it VA Rt A P»TH L W o soaeres sooo
(341 e Ek& 3 L a j OR EQUINALENT
» il T Lo ;_L,u s p% s
Katss  BOONTON RADID T f o cf-' e
15 l D5 Fanas £n7 2 F—R( = 1M and 1000 q -
“ 7”‘ R POINTS “*vop
'0 T T / i VA- ‘”6 Vo8 , m\\ \ HC TR “CuETER) 2325740 68
. i il ® il
M — ik it
; g + s
10 10° 1 f15, (kHz) w0’ ) 1 115 (MHz)
TEST CIRCUITS
"OFF” switch input or Square-wave response Crosstalk-control input to
put leakage current signal output
9
v ?YSS VDQ Voii/——\\—c VDD v(%o (;!O_v/——w\- “(CR mey"""
T ‘( t, 1y =20ns t, sty =20ns 1
- j I
Vi =¥ Ve v -
ISO‘DD‘l HCC-HCF40168 |~ s ODP—JHCC—HCFANGB hl + o ig ¢ r—g—{HCC -HCF 40168 < vos
3 own iy
[ TS - r
s Y55 v o s ALL UNUSED TERMINACS ARE CONNECTED T0 VS;

5 2607

ALL UNUSEDC TERMINALS ARE
CONNECTED 10 Vg

ALL UNUSED TERMINALS ARE CONNECTED TO Vg
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Propagation delay time signal input
(Vis) to signal output (Vgg)

Voo

HCC -HCF 40188

v
AN L,
\D;L

t, =ty = 2ns
N e
3 R
: ——
Vog w
ALl UNUSED TERMINALS ARE CONNECTED TO wer
Switch threshold voltage
Yo ay
- e
4
) IHCC-HCFL016B | — ¥os
Vg e¥pp . e 5‘
I =10ua

—5S

SWITCH THRESHOLD VOLTAGE 1S DEFINED AS THE
VOLTAGE APPLUIET 1O A TRANSMISSION  GATE
CONTROL WHICH CAUSES 10ua OF TRANSMISHION
GATE CURRENT.

Max. allowable control-input repetition rate
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T
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ALL UNUSED TERMINALS

LS RIS

= |

e
ARE CONNECTED TO Vgg

Capacitance C o5 and Cgg

MEASURED ON BOONTON

CAPACITANCE BRIDGE

MODEL 754 (iMHz}
Yis F- b ‘I Vos
ore % 0% ( R
Vo o= -5V '
- -1
Vgg = -5V Cugmmy F “ \ ==Cos
Vpp s+ 8V T | f } T
ALL UNUSED TERMINALS ARE CONNECTED TO v,
55

Turn-On propagation delay-control input to output

V)
Do N
< Voo
Y55 - =
te sty =20ns g __F——
Ve
G tpzn |
PR, R_ toVgs
Y15 =Vop Yos ___/
" JHee -HeRaoiBE |- e g 3T Y05 [Us o0
e
e Ry ~ 2L,
T = e VOS"‘_‘K R toVpp
. - N Vg, L0 V.
.- N 1510 V55
Vi
Vs o0

¥55

ALL UNUSED TERMINALS ARE CONNECTED TO
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