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QUAD BILATERAL SWITCH

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

2802 TYPICAL ON RESISTANCE FOR 15V OPERATION '

SWITCH ON RESISTANCE MATCHED TOWITHIN 102 TYP.OVER 15V SIGNAL INPUT RANGE
HIGH ON/OFF OUTPUT-VOLTAGE RATIO: 65 dB TYP. @ f,; = 10 kHz, R, = 10 ke

HIGH. DEGREE OF LINEARITY: < 05% DISTORTION TYP. @ f5 = 1 KHz, Vs = 5 Vpp,
Vpp-Vss = 10V, R =10 ka , , : ,
EXTREMELY LOW OFF SWITCH LEAKAGE RESULTING IN VERY LOW OFFSET CURRENT
AND HIGH EFFECTIVE OFF RESISTANCE: 100 pA TYP. @ Vpp-Vss= 18V, Tym,=26°C
® EXTREMELY HIGH CONTROL INPUT IMPEDANCE (CONTROL CIRCUIT ISOLATED FROM
SIGNAL CIRCUIT 10'%a TYP.) ‘

LOW CROSSTALK BETWEEN SWITCHES: -60 dB TYP. @ f;, = 0.9 MHz, R, = 1 ko _
MATCHED CONTROL-INPUT TO SIGNAL-OUTPUT CAPACITANCE: REDUCES OQUTPUT
SIGNAL TRANSIENTS :

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

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

6V, 10V, AND 16V 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 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, ceramic flat
package and plastic micropackage.

The HCC/HCF 4016B Serles 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: HCC types -05t0 20 \

HCF types -05t0 18 \"

\ Input voltage ~0.5 to Vpp +0.5 \

k DC input current (any one input) 10 mA

Piat Total power dissipation (per package} © 200 mW
Dissipation per output transistor .

for Top= full package-temperature range - 100 mW

Top Operating temperature: HCC types -56 to 125 °C

HCF types -40to 85 °C

Tsto Storage temperature -66to 160 - °C

* All voltage values ara referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4016: BD for dual in-line ceramic package

HCC 4016: BF for dual in-line 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
HCF 4016 BM for plastic micropackage

1581 A-08 ; 81 -2
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MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
for HCC 4016 BD =~

Dual in-line ceramic package
for HCC/HCF 4018 BF

Dual in-line plastic package
for HCF 4016 BE
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Ceramic flat package for
HCC 4016 BK
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Plastic micropackage for

HCF 4016 BM
or™  29-57
iy 8
4 1 [
637
- 0K 127790 13
loonoon n_&—_
i
. . > S
TUOUUOUO

FUNCTIONAL DIAGRANM

SCHEMATIC DIAGRAM

1 of 4 identical section
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RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage. HCC types 3 to 18 \
HCF types 3to 15 V
Vi Input voltage 0to Vpp v
Top Operating temperature; HCC types -65 to 125 °C
~ HCF types -40 to: 85 °Cc
. 82
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions})

Test conditions Va|u-es
Parameter V,C= Vss | Voo TLow® 25°C i Tngh,* i Unit
Voo | (VV | V) [min. [ Mex. | Mim.| Tye.| Max. | Min.| Max.

i Quiescent 5 0.25 0.01} 0.25 75 |
device Hee 10 05 0.01] 06 15
cm:rent(ﬁall types i
switches 15 1 0.01} 1 30
?vﬁtgaggl 20 5 002| 5 160 | uA
OFF) HeE 5 1 001 1 7.5

types 10 2 001| 2 16
16 4 001] 4 30
SWITCH Vis

Ron Resistance 7.5 360 200 |_400 600

Hee 75 360 200 | 400 600

+0.25 775 280 | 850 1230

Ri=10kQe | +7.6 | -7.5 575 370 200| 400 520

HCF -7.5 370 200 | 400 520 |

+0,25 790 280 | 850 1080

+5 600 250 | 660 960

Hce 5 600 250 | 660 960

£0.25 1870 580 | 2000 | 2600

—| Ru=10kae | ¥5) -5 [g 610 250 | 660 840
HCF -5 610 250 | 660 8a0|

+0,25 1900 580 | 2000 2380

+16 360 200 400 600

Hce +156} o | +0.25 360 200| 400 600

+9.3 776 300| 850 1230

R_= 10k2e +15 370 200 400 520

HGF +15| 0 [ +0.26 370 200| 400 520

+9.3 790 300| 800 1080

+10 600 2601 660 960

Hee +10| 0 | ¥0.25 600 250| 660 960

+5.6 1870 560 | 2000 2600

RL= 10ks2e +10 610 260 660 840

HCF +10| 0 | +0.25 610 250| 660 840

5.6 1900 560 | 2000 2380

AON Resistance ARgn +7.5| -76| 2718 ] 10
(between any 7 RL= 10kQe Q9
of 4 switches) +5}1 -6 +5 15

lekage carrent. Vool \&~

switc?\ OFF Hce Vss s

(effective OFF +18] O £ 0.1 107 0.1 1 2A

resistance) Vg= i

Vbp v
HCF ss
+16) 0 £0.3 10°5| 0.3 1
. 83
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Powered by ICminer.com Electronic-Library Service CopyRight 2003

Ce e



L e
. S 6 s THONSON 0?C D I?qaqaa? 0014653 1 I T-51-11

\ \ HBGIHGF 4U1BB%'

792§Z‘ZS "‘s G s SEMICDNDUCTOR "CORP

STATIC ELECTRICAL CHARACTERISTICS (continued) ’

Tested  conditions Values 7 7 )
Parameter Vpp. | Trowt®) 25°C Thigh (*}. | Unit
v) Min. { Max. | Min. | Typ. |Max. | Min. | Max. i
Cy Input capacitance ~ 4 )
Co  Outputcapacitance \\jCC;_s +5 4 ) pF
Cio Feedthrough ss 0.2
CONTROL (Vc) ,
VT Switch threshold voltage 5 | 1 1 2267 |1
t15= 10 gA 10 | 2 2 45 | 2 v
15 2 2 | 6,75 2
l Input current Hee 18 £0.1 £107% | 20.1 £1
ypes
fice 1 Vis < Yoo - ' > : uA
types +0.3 , £107%1 £0.3 +1
C Input capacitancq ) B 7.5 pF

* TrLow =~ 65°Cfor HCC davice: -40°C for HCE device,
* THigh = +126°C for HCC device: +85°C for HCF device.
High

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp= 25°C, C_= 50 pF all input square
wave rise and fall time = 20 ns) .

Test c’onditrions ’ ) Values
P - — - n
atameter Ve R] f | Vi |Ves Voo Ty | Max Unit
¢ {ka)|(KH2)| (V) | (v} | (V) ) ’
SWITCH 7 )
tpd Propagatlon delay time : ) 5 40 | 100
(Signal input to output) =Vpb 10 10sd.f ol 70 26 | 50 F ns
Wave
15 156 40
Crosstalk between any 2 of 4 )
switches (fv@o-SO dB} Vg(ay=Vop= 15 ; Vitay °
2010910 2O - 5048 [Vo(e)Vssm -5 ~5p-A o MHz
{A
Frequericy response switch
“ON"(Sine wave input) =Vop -
at 20 log 10 %Qs -3d8 =+5 ! opp| -5 40 MHz
i
Feedthrough {Switch OFF) =Ve 7
v ss 1 -5 5 1.25 MHz
at 20 log 10 —2 = -50 dB =-5 PP , ,
Vi
Sine wave distortion : Vpo 10 1 |8p-p| -5 04 9
- 84
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DYNAMIC ELECTRICAL CHARACTERISTICS (continued) '

Test conditions Values
Paramater A P Vi Ve v " Unit
L i | SS |VDD
VeVl luaifikral v | vy | o) Typ. | Max.|
CONTROL (V¢) ]
Propagation delay: Vv 5 35 70
(Turn ON Control to Vpp-Vss 1 o? 1 _ - -

t (Sq. Wawe) ) 0 {Vpp-Vss=10V| 20 40 ns
Output) Vss 15 15 | 30]
Max. Allowable control input
repetition rate 10 (Sq. Wawe) | 1 Vpp|GND| 10 10 MHZ
Crosstalk {Control input to i |
signal output) 10 (sq, Wave) 10 GND{ 10 50 mv

(a) Symmetrical about OV

(@) For all test conditions.

TYPICAL “ON" RESISTANCE CHARACTERISTICS, T,ns= 25°C

LOAD
HAR coi‘u‘;’l:_‘i‘ém CONDITIONS
CHARAC- —— — — -
TERISTICS - RL=1kQ R = 10k R = 100 k&
Vpo Vss | VALUE Vis | VALUE Vis |VALUE Vis
R I O Y I V2 I
200 | +#15 | 200 | +18 180 +15
Ron +16 0
200 0 200 o | 200 0
Aon (max)| +18 0 300 +11 300 | +9.3 320 | +92
290 | +10 250 | +10 | 240 +10
Ron +10 0 — -
290 0 250 0 300 0
Ron (max,) | +10 0 500 | +74 560 | +56 | 610 | +55
) 860 +6 470 | +5 450 +5
Ron +5 0 - =
600 0 580 0 800 0
Rontmax)| +5 | 0 17k | +42 | 7k | +29 [ 33k | +27
. 590 +2.5 450 | +2.5 490 |- +25
Ron t256 -25 - =
720. | -25 520 | -25 | s20 -25
Ron (max)| 26 | -25 232k | £ 025 | 300k | 2025 [ 870k | +0.25
* Variation from a perfect switch, Ron= 09,
86
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Typical "ON" characteristics for 1 of 4

switches with Vpp= +156V, Vgg= 0V, and
test circuit  gatean
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Typical "ON” characteristics for 1 of 4

switches with Vpp= +6V, Vgg= 0V, and
test circuit Farem
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Typical "ON" characteristics for 1 of 4
switches with Vpp= +BV, Vgg= -5V, and
test circuit

Yos
]
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Typical “ON" characteristics for 1 of 4
switches with Vgp= +10V, Vg¢= 0V, and
test circuit

G-12881
Ypo*10Y, ¥g5 20V
Tamb?25°C
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Typical "ON" characteristics for 1 of 4

switches with Vpp= +7.5V, Vg ss= =7.8V,
and test circuit o
Voo 15.¥557 15V - |
Tarb = 35°C re
3
100 -
311+ Yis
b g°3| robo
n
-EEL’O"OS
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V/
1
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Typical “ON” characteristics for.1 of 4
switches with Vpp= +2.8V, Vgg= -2.6V
and test -circuit

v G126 " G-12700
¥ [Yoorsvvss 5w | 3 [¥oorasigge-2asv]- |
Tamb #25%C l [ L_ Tara5°C |
s ¥ 2
’&g o>
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L e //, o=k
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-
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Typical "ON” characteristics as function of
temp. for 1 of 4 switches with Vpp= +5V

a-t1ria

and test circuit
Yos

Voo tSY.¥gg v -8V
(yy [L00°27 7SS I

& s

Yis

L

4 Wetv]

Typical crosstalk between switch circuits
the same package

o208

° vugv—"['--«'lp—o

B
-2 R o5

Se KOS 0

and test circuit

Typical feedthru vs, frequency-switch "OFF”

VoD =55 s -5V -5V
0S|y, 45V +p SHE WAVE (177 RS

il
O ST A

W0 T A
1

I
| S A I MR S P B )
I

3

in Typical switch

171
ALt

CotrraTure) O2pF

=15 nr vorueren sooron
1 RADKO HODEL 91-CA
_T_ OR EQUNALENT

-TE

A3 1

BeLoEpiarume Creerer)®1 1-2578 0F
FOTURE AMO METER MAL.ED OUT

frequency response-swi’

"ON" and test circuit

vos T TTITC_TTI]IN 105 [Yog 237 Fag r- 0% Ve
¢ Vo0 =45V, Ys5e-5Y, %ig s5Vp. p 1¥) | ye = 5vp-p, SINE WWE (LI7RMS)
SINE WAVE (1.77RMS) st j_"t“'w -
0 4 Crosi08eF
H‘I IH ’ZE“ w oIT " RF VOUTHETER™ BOGHTON
» -
s il T o i— b - 1 iy tmary
E]
» H‘l vws o] Yos
o R b
s | OF EGUWALENT 2 F—R =M and 100x0 113 | 1‘ i
/ KTy T INTS ¥e=Y00.
10 H‘l‘/ N \ Vosith ™ BACpiarone S rea) 21254 45F
ol E = {ha ;5 ' .
s b 1— 9. - 3t w i
A1 2068 SMICHES
° FIATURE AND HETER KULLED OUT ° i
0 + g T .
0 w0 0 1, (kH) 0 1 0 15, (MHz).
TEST CIRCUITS
"OFF" switch. input or Square-wave response Crosstalk-control input to
put leakage current signal output
Ve Y55 Yoo Yoo v Yoo, v v Yoo+ 10V
9 "\ % oo PN 5
1 . 1.ty =20ns - i sty =20ns
1 }
Vig, Y Yis ¥ v
|sO‘£ HCC ~-HCF40168 s 6.0— HCC-HCF 40168 9 3 Yis HCE -HCF 40168 T Vos
. i, . ; outy i}
é §- 2
¥ss VS8 ¥ss s-uo8 ALL UNUSED- TERMINALS- ARE CONNECTED 10 Vg5
ALL UNUSED TERMINALS ARE CONNECTED 1O Vgg

ALL UNUSED TERMINALS ARE
CONNECTED TO Vg

1587 A-14
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At a oo

Propagation delay time signal input Max. allowable control-input repetition rate
(V|s) to signal output (Vos) fep
<RATE
i Voo 'Vcl MM
. =
T 0 -/—\_ b | Voo, ‘ - .
"0'_/—\_ s Vos tr=ly = 20ns ? Vos " Q~-/-\J-r._\_

HCC -HCF 40168 ~ B
1p sl 220ns 0 0ns.
. i == ¥is = Yoo 0—{HCC-HCF40168 —0Vos
t Ry =10K11
¥ss $ w0
ALL UNUSED TERMINALS ARE CONNECTED YO V55 VSS S-200/1
ALL UNUSED TERMINALS ARE CONNECTED 10 Vss
Switch threshold voltage Capacitance Cio5 and Cgg

e 13}
: il MEASURED ON' BOONTON CAPACITANCE BRIDGE
l ] MODEL 75A (1MHz}

Yg D“) HCC-HCF4016B Vos Ys [T"F “ Vog
15700 . o—y=— 4
L2104 i Cias H
Vg o3-SV [ T 3
Vgg -5 € ebm - "‘ ==cps
sin Vop =+ 5¥ - -:r-
'
SWITCH THRESHOLO VOLTAGE 1S DEFINED AS THE 1 .‘____{__J_. £
YOLTAGE APPLIED TO A TRANSMISSION GATE . ' v
CONTROL WHICH CAUSES 10pA. OF TRANSMISSION ) [ =5
GATE CURRENT.
ALL UNUSED TERMINALS ARE CONNECTED TO Vsg
$-2e13

Turn-On propagation delay-control input to output

Voo
Yo v
v/ \ L. o
ty 2ty =20ns ! T —
5 v
I (4
Yis=Vop

vos "lpm*/ l“L tovss
S—HCC -HCF 40168 Vos L Yis tovop
= V
cL Vss \oon Ry toVpo
- Yis.loVsg
Yoo

v
SS
ALL UNUSED TERMINALS, ARE CONNECTED T0 Vgg S-20t4s
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