TOSHIBA

TC4W66F/FU

TOSHIBA CMOS Digital Integrated Circuit

TC4W66F, TCAW66FU

Dual Bilateral Switch

The TC4W66 contains two independence circuits of

bidirectional switches.

When control input CONT is set to “H” level, the impedance
between input and output of the switch becomes low and when it
is set to “L” level, the switch becomes high. This can be applied

for switching of analog signals and digital signals.

Features

e ON-resistance, RON

250 Q (tyP.) cveveeeerrnenn. VDD-Vss=5V
110 Q (6yp.) e, VDD-Vss=10V
70 Q (YD) eveeverereereaee VDD -Vss=15V

e OFF-resistance, ROFF
ROFF (typ.) > 10° Q

Absolute Maximum Ratings

Silicon Monolithic

TC4W66F

SOP8-P-1.27
TC4WG66FU

SSOP8-P-0.65

Weight
SOP8-P-1.27: 0.05 g (typ.)
SSOP8-P-0.65: 0.02 g (typ.)

Characteristics Symbol Rating Unit
DC supply voltage VpbD Vgs — 0.5 to Vgg + 20 \%
Control input voltage Ve IN Vgs - 0.5t0 Vpp +0.5 \%
Switch 1/0 voltage Viio Vgs - 0.5t0 Vpp + 0.5 \%
Power dissipation Pp 300 mwW
CP)c;}ential difference across 1/0 during ViVo +05 v
Control input current IcIN +10 mA
Operating temperature range Topr —40to 85 °C
Storage temperature Tstg —65 to 150 °C
Lead temp./time TL 260°C/10's

Note: Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly even
if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute maximum
ratings and the operating ranges.
Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
(“Handling Precautions”/“Derating Concept and Methods”) and individual reliability data (i.e. reliability test
report and estimated failure rate, etc).

Marking
TC4W66F TC4W66FU
O Type Name o
AW66F | Lot No. T} 4W66
® 0 0~ OO
| SN [ N Gy N Ry N | o= o f
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Logic Diagram Pin Assignment (top view)
(1/2 TCAW66F)
IN/OUT 1 EE_L 8] Vpp
o out/in 1 2] [7] conr 1
170 o/l
CONT 2 E—Lﬁiﬂ OUT/IN 2
COONT_DO_DOJ Vss E [5] in/ouT 2
Truth Table
Impedance Between IN/OUT-OUT/IN
Control
(Note 1)
H 0.5t05x10°Q
>10° Q
Note 1: See static electrical characteristics.
Operating Ranges (Vss =0 V)
Characteristics Symbol Test Condition Min Typ. Max Unit
DC supply voltage VpbD — 3 — 18
Input/output voltage Vppo/VouT — 0 — Vbp
Static Electrical Characteristics (in case not specifically appointed, Vss =0 V)
Test Ta=-40°C Ta=25°C Ta=85°C
Characteristics Symbol Circuit Test Condition VoD Unit
freut (V) | Min | Max | Min | Typ. | Max | Min | Max
5 3.5 — 3.5 2.75 — 3.5 —
Control input high B
voltage ViH — |lusl=10pA | 10 | 7.0 - 70 | 550 | — 7.0 - v
15 11.0 — 11.0 8.25 — 11.0 —
5 — 1.5 — 2.25 1.5 — 15
Control input low _
voltage ViL — |lygl=10pa | 10| — 3.0 — 45 3.0 — 3.0 Vv
15 — 4.0 — 6.75 4.0 — 4.0
0<Vie SV 5 — 800 — 290 950 — 1200
. =Vis=Vpp
On-state Ron | — 10| — | 210 | — | 120 | 250 | — | 300 | @
resistance RL = 10 kQ
15 — 140 — 85 160 — 200
AOn-state 5 — — — 10 — — —
resistance
(between any 2 Rona T 10 o o o 6 o o o Q
switches) 15 _ _ _ 4 _ _ _
UN=T8M 148 | — | #100 | — | 201 | +100 | — | +1000
Input/output | . OouT = nA
leakage current OFF ViN=0V
VouT =18V 18 — +100 — +0.1 +100 — +1000
5 — 0.25 — 0.001 0.25 — 7.5
Quiescent device VIN = VDD,
current Ibp — |vss* 10 — 0.5 — 0.001 0.5 — 15 pA
15 — 1.0 — 0.002 1.0 — 30
Input H level I — |Vju=18Vv 18 | — 0.1 — 10° | 0.1 — 1.0 A
current 1 jevel i — |viL=0Vv 18| — | -01 — | -10° | -0.1 — | -0
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TOSHIBA TC4W66F/FU

Dynamic Electrical Characteristics (Ta =25°C, Vss =0V, C._ = 50 pF)

Characteristics Symbol C-Ii-ii:sutit Test Condition Vss | Vob Min Typ. Max Unit
V) | V)
0 5 — 15 40
Phase difference between
input to output -0 — |CL=50pF 0 10 — 8 20 ns
0 15 — 5 15
R _ 1k 0 5 — 55 120
i i tpzL L=1kQ
L egaion duay me - o [0 | — | | a0 |
( -OuT) tozH CL=50pF
P 0o | 15 20 | 30
R -1k 0 5 — 45 80
i i tpLz L=1kQ
opagatn dey me i o [0 | — e || n
( a ) toHZ CL =50 pF
P 0o | 15 25 | 60
f RL=1k ° ST T
. - L=1kQ
I\R/Iatx control input repetition max o 0 10 o 12 o MHz
ate ©) CL=50pF 0 ] 12
5 _ _
fmax RL = 1 kQ
—3dB cutoff frequency — -5 5 — 30 — MHz
(I-0) CL=50pF (Note 1)
RL =10 kQ
Total harmonic distortion — — fo1KH (Note 2) -5 5 — 0.03 — %
= z ote
—50dB feed through frequency — — |RL=1kQ (Note 3)| -5 5 — 600 — kHz
—50dB crosstalk frequency — — [RL=1kQ (Note 4)| -5 5 — 1 — MHz
RN =1 kQ 0 5 — 200 —
Crosstalk
(CONTROL-OUT) — — |RouT =10 kQ 0 10 — 400 — mV
CL=15pF 0 15 — 600 —
— | Control input — 5 7.5
Input capacitance CIN pF
— | Switch I/O — 10 —
Feed through capacitance CIN-oUT — — — 0.5 — pF

Note 1: Since wave of £2.5 Vpp shall be used for V|s and the frequency of 20 {og 10 \\//.;S = -3dB shall be fmax.
1S

Note 2: Vs shall be sine wave of 2.5 Vp.p.

Note 3: Sine wave of 2.5 V. shall be used for V|s and the frequency of 20 fog 10 V\(/)J = -50dB shall be
IS

feed-through.

Note 4: Sine wave of 2.5 Vpp shall be used for V|s and the frequency of 20 fog 10 VSJ =-50dB shall be
IS

crosstalk.
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TOSHIBA TC4W66F/FU

1. tpLH, tpHL 2. tpzL, tpzH, tpLz, tpHZ
1/0-0/1 Control-O/l
VpD Y VpD

/0] e 1071 SW1 |/o""'&""0/| !
' i P.G ’ I : RL= 1k i
i CL = 50pF I : } i L=
o] CL___?___.' 'I'cL=sopF
I__] 4 .

tr=20ns tf=20ns
tr=20ns tf=20ns

90% — | "90% VoD

90% CONTROL INPUT 50% 50%

1/0 INPUT 50% 10% 10%

10% Vss
| ton o/l {5W1 =VpD X 90% VoH
T OUT. | SW2=Vss 50%

\ — v
O/1 OUTPUT 50% ;50% tpzH tpHZ o
VoL

VOH
o/l {SW1 =Vss 50% /-
OuT. \ SW2=VpD 10%

VoL
| tpzL tpLz

3. RonN

ivDD

110! ~eq 1 O/I IN-VOUT
VIN O— —O VouT RON=10x (Vin - VouT) (k)
A i Vourt
Cl .; 3 RL=10kQ)

Vss

4. fmax (©)
tr=20ns  tf=20ns
1 L Il L
Vbp

CONTROL

IN.
E___,' | ]

O/l

OouT.
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TOSHIBA TC4W66F/FU

5. Crosstalk (switch 1/0)
VDD (SWITCH ON)

/\/ \ _

CROSSTALK OUTPUT

RL= 1k

Vss

tr=20ns tf=20ns

VDD

CONTROL IN. Z

-y /L

7. Total Harmonic Distortion, fmax (1/0-0/1), Feedthrough (switch OFF)

I/O IN.

-
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TOSHIBA TC4W66F/FU

Package Dimensions

SOP8-P-1.27 Unit : mm
+0.3
4555
3.1+0.2
i [\\jir"""ﬂﬂ:m Il v
e —e 1 | ms <
=7 N h 79
4 v—_[ EE["‘"" ID .
vl K]3 6 °y
b e H— 118 p—
4~ 1
T}
-9
N ]
Y ke
il
Wy 4 l ov
.

0~0.1
—

Weight: 0.05 g (typ.)
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TOSHIBA TC4W66F/FU

Package Dimensions

SSOP8-P-0.65 Unit : mm
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Weight: 0.02 g (typ.)
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TOSHIBA TC4W66F/FU

RESTRICTIONS ON PRODUCT USE

e Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information
in this document, and related hardware, software and systems (collectively “Product”) without notice.

e This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with
TOSHIBA's written permission, reproduction is permissible only if reproduction is without alteration/omission.

e Though TOSHIBA works continually to improve Product’s quality and reliability, Product can malfunction or fail. Customers are
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software and
systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily
injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the
Product, or incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of
all relevant TOSHIBA information, including without limitation, this document, the specifications, the data sheets and application notes
for Product and the precautions and conditions set forth in the “TOSHIBA Semiconductor Reliability Handbook” and (b) the
instructions for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their
own product design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such
design or applications; (b) evaluating and determining the applicability of any information contained in this document, or in charts,
diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c) validating all operating
parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS’ PRODUCT DESIGN OR
APPLICATIONS.

e Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring
equipment, industrial robots and home electronics appliances) or for specific applications as expressly stated in this document.
Product is neither intended nor warranted for use in equipment or systems that require extraordinarily high levels of quality and/or
reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious
public impact (“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used
in the aerospace industry, medical equipment, equipment used for automobiles, trains, ships and other transportation, traffic signaling
equipment, equipment used to control combustions or explosions, safety devices, elevators and escalators, devices related to electric
power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this
document.

* Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

e Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable laws or regulations.

e The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to
any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

e ABSENT AWRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY
WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR
LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND
LOSS OF DATA, AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO
SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

e Do not use or otherwise make available Product or related software or technology for any military purposes, including without
limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile
technology products (mass destruction weapons). Product and related software and technology may be controlled under the
Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product
or related software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

e Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for damages or losses occurring as a result of
noncompliance with applicable laws and regulations.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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