HEF4066BT,653-JSM
Quad Bilateral Switches

1. General Description

The HEF4066BT.653-JSM is a quad single pole, single
throw analog switch. Each switch features two input/output
terminals (nY and nZ) and an active HIGH enable input (nE).
When nE is LOW, the analog switch is turned off. Inputs

include clamp diodes. This enables the use of current limiting

resistors to interface inputs to voltages in excess of V¢c.

Features:

® Input levels nE inputs: ® (CMOS level Low ON resistance:
- For HEF4066BT,653-JSM: — 50 Q (typical) at Vcc=4.5

® Specified from -40°C to +125°C — 45 Q (typical) at Vee=6.0 V

® Packaging information: SOP14 — 35 Q (typical) at Vec=9.0V

2+ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 1. Logic symbol Figure 2. IEC logic symbol Figure 3. Schematic diagram (one switch)
Ordering Information
Operation MSL Ship,
Order number Package TemperatureRange Grade Quantity Green
HEF4066BT,653-JSM SOP14 -40 to 125°C 3 T&R,2500 Rohs
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2.2, Pin Configurations

1y [1] [14] Vee
1z [2] [13] 1E
2z [3] 12] 4E
2y [4] [11] 4y
2E [ 5] [10] 4z
3E [ 6] [ 9] 3z
GND [7 ] [8] 3y

Figure 4. Functional diagram

2.3, Pin Description

Pin No. Pin Name Description
1 1Y independent input or output
2 1z independent input or output
3 27 independent input or output
4 2Y independent input or output
5 2E enable input (active HIGH)
6 3E enable input (active HIGH)
7 GND ground (0V)
8 3y independent input or output
9 37 independent input or output
10 47 independent input or output
11 4Y independent input or output
12 4E enable input (active HIGH)
13 1E enable input (active HIGH)
14 Vee supply voltage

2.4, Function Table

Input .
Switch
nE
H ON
L OFF

Note: H=HIGH voltage level; L=LOW voltage level.
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3+ Electrical Parameter
3.1, Absolute Maximum Ratings
(Voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee D -0.5 +11.0 v
input clamping current Ik Vi<-0.5V or Vi>Vet+0.5V - +20 mA
switch clamping current Isk Vew<-0.5V or Vgw>Vcct0.5V - +20 mA
switch current Igw Vew=-0.5V to V0.5V £ +25 mA
supply current Iee - - +20 mA
supply current Iee - - 50 mA
ground current Ionp - - -50 mA
storage temperature Tyie - -65 +150 C
total power dissipation Piot - - 500 mwW
power dissipation P per switch - 100 mW
soldering temperature Ty, 10s 260 T

Note:

[1] To avoid drawing V¢c current out of terminal Z, when switch current flows into terminals Yn, the
voltage drop across the bidirectional switch must not exceed 0.4V. If the switch current flows into
terminal Z, no V¢ current will flow out of terminals Yn, and in this case there is no limit for the

voltage drop across the switch, but the voltages at Yn and Z may not exceed V¢ or GND.

3.2, Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. Max. | Unit
supply voltage Vee - 30 5.0 9.0 A%
input voltage Vi - 0 - Vee Y
switch voltage Vew - 0 - Vee \%
ambient temperature Tamb - -40 - +125 C
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3.3. Electrical Characteristics
3.3.1. DC Characteristics 1

(Tamy=-40C to +85°C, voltages are reference to GND (ground=0V), unless otherwise specified, unless
otherwise specified.)

Parameter Symbol Conditions Min. Typ_IlI Max. | Unit
VAV 0 GND. Yo 5V - 54 - Q
ON resistance (peak) | Ronpeax) s=Vecto | Vec=6.0V - 42 - Q
F Lsw=1000uA
Vec=9.0V - 32 - Q
N ~GND: Vec=4.5V - 35 - Q
Isw=1000uA XCnggz ) j; - g
ON resistance (rail) RoNrail) SSE - -
V.=V Vec=4.5V - 42 - Q
is— Y CC» — _ _
Lowm 10000A Vee=6.0V 35 Q
Vee=9.0V - 20 - 5
ON resistance Vec=4.5V - 5 7 Q
mismatch AR()N Vis:VCC to GND VCC:6,0V - 4 = Q
between channels Vee=9.0V - 3 - Q
el Vee=4.5V 3.15 2.4 - vV
-evel input Vi V=60V 42 32 - v
voltage
Vec=9.0V 6.3 477 - Vv
level i Vec=4.5V - 2.1 1.35 A%
LOW-level mput Vi V6.0V . 28 | 180 | V
voltage
Vec=9.0V - 43 2.70 A%
input leakage I; Vi=Vee or GND Vee=6.0V - - +1.0 uA
current Vec=9.0V - - +2.0 uA
V(_(_=90V,
OFF-state leakage ) V=V or Vi N R
current IS{()FF) |VS“|:V(_(_—GND, per channel - - +1.0 uA
see Figure 6
ON-state leakage I. Vee=9.0V. V=V or Vg i ) 110 UA
current S(ON) [Vswl=Vce-GND; see Figure 7 :
Vi=Vec or GND; | V=6.0V . - 200 | uA
supply current Icc V,s=GND or Vc;
Vo=V or GND Vee=9.0V - - 40.0 uA
input capacitance G - - 35 - pF
switch capacitance Csw - - 8 - pF

Note: [1] All typical values are measured at Ty,= 25°C.

V1.0
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3.3.2. DC Characteristics 2
(Tum=-40C to +125°C, voltages are reference to GND (ground=0V), unless otherwise specified, unless

otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. Unit
. Vec=4.5V 118 - 142 Q
ON resistance (peak) | Ronqpeao Vi*l_vzc‘_f I O?J]:Q V=60V | 105 - 126 |
W V9.0V 88 ; 105 0
weh Vec=4.5V 95 - 115 Q
ij;_l B00uA Vec=6.0V 82 - 100 9
ON resist. (rail) R \ Vec=9.0V 70 - 85 Q
resistance (ra rai
! ' ON(rail) vy V=45V 106 ; 128 0
is— ¥V CC, — _
Lsw=1000uA Vec=6.0V 94 113 Q
Vee=9.0V 78 - 95 Q
HIGH.level i Vee=4.5V 315 - - v
~evel input Vi V=60V 42 - - v
voltage
Vee=9.0V 6.3 - - \'%
‘ Vee=4.5V - - 135 v
LOW-level input vy V=60V 3 3 130 v
voltage
Vec=9.0V - - 2.70 \Y%
input leakage _ Vec=6.0V - - +1.0 uA
current I Vi=Vee or GND Vee=9.0V - - +2.0 uA
Vcc:g.ov;
OFF-state leakage V=V or Vi
_ - +
current Isiorr) Vew|=Vee-GND; per channel 1.0 uA
see Figure 6
ON-state leakage i Vee=9.0ViVi=Vig or Vi 410 A
current S(ON) [Vswl=Vee-GND; see Figure 7 - - : !
Vi=V¢e or GND; Vec=6.0V - - 40.0 uA
supply current Icc V=GND or Vcc;
V,=Vceor GND | Vec=9.0V - - 80.0 uA
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3.3.3. AC Characteristics 1
(Tamy=-40°C to +85°C; GND=0V; t,=t=6ns; C =50pF; unless otherwise specified.)

Parameter Symbol Conditions Min. Typ.IlI Max. | Unit

_ . Vee=4.5V - 3 15 ns
Vee=9.0V - 2 10 ns
Vee=4.5V - 13 25 ns

Vec=5.0V,
turn-on time tezn, trzL HES;: 1;1 lY o %Z; C=15pF i i i ns
gure Vee=6.0V ( 10 21 ns
Vee=9.0V - 8 16 ns
Vee=4.5V - 16 38 ns

Vee=5.0V;
turn-off time tpaz, tprz nE to n.Y ornZ; é:l_C=15PF’ ) 13 ) ns

? see Figure 9
Vee=6.0V - 13 33 ns
Vee=9.0V - 16 26 ns
Note:

[1] All typical values are measured at Ty,,=25C.

3.3.4. AC Characteristics 2
(Tam=-40C to +125°C; GND=0V: t=t=6ns; C;=50pF; unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit

_ Y tonZ or nZ to nY Vee=4.5V - - 18 ns

propagation nY tonZ ornZ tonY, — i i
delay teit Ly Ry =(); see Figure 8 Vec=6.0V 15 *
Vee=9.0V - - 12 ns
E to nY ornZ Vee=4.5V - - 30 ns

. nE to nY or nZ; —

turn-on time tpzn, tpzL see Figure 9 Vee=6.0V - - 26 ns
Vee=9.0V - - 20 ns
E v ot Vec=4.5V - - 45 ns

. nE to nY or nZ,; - i i
turn-off time tprz. tpLz see Figure 9 Vec=6.0V 38 ns
Vee=9.0V - - 30 ns
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3.3.5. AC Characteristics 3

(Tamp= 25°C; GND=0V; C;=50pF; recommended conditions and typical values.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
VCC:4.5V;
vi=aov | - | 004 | - | %
f=1kHz; R;=10k; (p-p)
C=50pF; see Figure 11 Vee=9.0V:
Vi=8.0V - 0.02 - %
total -
harmonic THD ®p)
distortion Vec=4.5V,
v=dov | - |02 | - | %
f=1kHz; R;=10k; (p-p)
C=50pF; see Figure 11 Vee=9.0V:
V=80V - 0.06 - %
(p-p)
isolation < R;=600€); C;=50pF; Vec=4.5V - -50 S dB
(OFF-state) 50 f=1MHz; see Figure 1211 Vee=9.0V - -50 - dB
. -3 48 ; R(=50; C1=10pF Vee=4oV | - 158 - | dB
requenc : S ’
resc.lponsey (-3dB) see Figure 13! Vee=9.0V - 200 - dB
bg:tween digital input and V=45V - 110 - mV
crosstalk v switch (peak to peak value);
voltage “ R;=600Q; C;=50pF;
f=1MHz; see Figure 14 Vec=9.0V ) 220 ) mV
between switches; Ve 5V - -60 - dB
crosstalk Xtalk R =600Q); C;=50pF;
f=1MHz; see Figure 15'" Vee=9.0V - -60 - dB
Note:

[1] Adjust input voltage Vs to 0 dBm level (0 dBm =1 mW into 600 Q).
[2] Adjust input voltage Vs to 0 dBm level at Vs for | MHz (0 dBm = 1 mW into 50 Q). After set-up, fjis
increased to obtain a reading of -3dB at V.

V1.0
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4. Testing Circuit
4.1+ DC Testing Circuit 1

Vee
|
ViH EN- -,
1
I
nY ! nZ

Vis =0V to VCC
Ron=Vsw/lsw
Figure 5. Test circuit for measuring Roy

4.2, DC Testing Circuit 2

Vee
I
E
Vip———F-- .
Yn V4
Isw o Isw
GND
Vis Vos
77

Vis=VCC and VDS=GND,
VjS=GND and VDS=VCC'
Figure 6. Test circuit for measuring OFF-state leakage current

Vce
|
E
Vi — — — -
IH Z I y
| n
Isw O Vos
Vis
GND
7

Vi=V¢c and V,=open
Vis==GND and V ,=open
Figure 7. Test circuit for measuring ON-state leakage current
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4.3. AC Testing Waveforms

—| |- tpLH —| |=—tpyL
Vos Oulput 50 %

Figure 8. Input (V) to output (V) propagation delays

)

ov

E input

Vgs output

Vgs output

switch ON —m-'-a——— switch OFF ——»Il-«— switch ON

Figure 9. Turn-on and turn-off times

4.4. Measurement Points

Type Vi Vm

HEF4066BT,653-JSM Vee 0.5Vee

V1.0 Www.jsmsemi.com
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4.5+ AC Testing Circuit 1

tw
VI—50%\ /
negative
pulse VM‘]O o Vm
0
ov
- tr “'_ —-] tf -
Vi
iti 90 %
positive
pulse M Vm
0,
oy —12 %7 t N~
W
Vee Vis Vee
Vi | | Vos R S1 J
PULSE ~ L —
GENERATOR F open

RT T CL

Figure 10. Test circuit for measuring switching times

Definitions for test circuit;

R = termination resistance should be equal to the output impedance Z, of the pulse generator.
CL= load capacitance including jig and probe capacitance.

Ry = load resistance.

S1 = Test selection switch.

4.6. Test Data

Input Qutput
Test Control E Switch Yn (Z) Switch Z (Yn) S1 position
v, Vi, ol Cy Ry
tpHL, tpLH GND GND to VCC 6ns SOPF - open
tpz[_[, tpuz GND to VCC VCC 6ns 50pF,15pF 1kQ GND
tpzr, thrz GND to V¢ GND 6ns 50pF,15pF 1kQ Vee
Note:

[1] For 7AHCT4066: maximum input voltage V,= 3.0V.

Www.jsmsemi.com
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4.7+ AC Testing Circuit 2

Vee Vee
. I
n
vV e
IH i 2R
I
mlfF nY/nZ | nZ/nY
1 o= J_ Vo
C'\., fi 2RL .|.C|_ <D>
77 177

Figure 11. Test circuit for measuring total harmonic distortion

Vclzc Vce
ViL nE IE
0'1”“F nY/nZ :?:/ nZ/nY Vo
) o [|m ()
77 77 77

Vee=4.5V; GND=0V: R; =600, Ryouee=1kOQ.

Figure 12. Isolation (OFF-state) as a function of frequency

Vee Vee
I
nE

\Y

IH 2RL

0.1 uF
nY/nZ nZ/nY
il i j_ t—Vo

@fi 2RL TCL @

77 77

Vee=4.5V, GND=0V; R;=50Q); Ryuree=1kQ.
Figure 13. -3 dB frequency response
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Vce nE Vce
L e
2RL ‘ B GND 2RL
nY/nZ nZ/nY
DUT * l . » o
2R| 2RL T CL oscilloscope
‘. GND
a. Circuit

b. Crosstalk voltage

Figure 14. Test circuit for measuring crosstalk voltage (between the digital input and the switch)

Vee
VIH L] R : 2R
I
0-14F  RL  qyoriz i 1Z or 1Y .
CHANNEL l
fi ON 2R I cL Vo1
ViL 6l ___,
! V
Vee | '
|
2R : 2R
1
2Yor2z o’I’ 2Zor2Y
CHANNEL l
2RL OFF 2RL I CL Vo2

Figure 15. Test circuit for measuring crosstalk (between the switches)
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5. Package Information
SOP14

sillsiN= =i I= I =

Al A2

m Im

O
HELH JH

Dimensions (mm)

Symbol Min. Max.
A 1.50 1.75
Al 0.05 0.25
A2 1.30 -
b 0.33 0.50
c 0.19 0.25
D 8.43 8.76
E 5.80 6.25
El 3.75 4.00
e 1.27
L 0.40 0.89
0 0° 8°

V1.0
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6. Statements And Notes

6.1\ The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Lead Mercur m Hexaval Polybro Dibutyl Butylbe | pi--et )
d y and ent Polybro | minate N Diisobu
an and S hthala | "7 hylhex
Part name mercur cadmi chromiu | minated | d p phthala i tyl
lead y ' m biphenyl | biphen | € te yh hal phthala
compou | compo [ UM compoun| s yl phthala te
nds unds comp ds ethers ¥
ounds
Lead
\ o e o o ! o o o o o
frame
Plastic
. o e o o o o o e o o
resin
Chip o o o o o o o o o} o
The lead o o o o o o o e o o
Plastic
sheet o o o o 0 o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated
by JSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from

JSMSEMIL.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.\When designing equipment, refer to the "Delivery Specification" for
the JSMSEMI product that you intend to use.

For additional information please contact Kevin@ jsmsemi.com or visit www.jsmsemi.com
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