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» Preface

As the semiconductor industry enters the deep-sub-nanometer age, we are seeing further increases in the performance of
large-scale integrated (LSI) circuits. Combined with surface-mount technology (SMT), highly integrated LSI chips are
accelerating trends toward miniaturization and high performance in computers and various other electronic equipment,
resulting in a multitude of new products.

Advances in LS| technology inevitably affect the standard logic ICs that serve as peripheral interfaces to CPUs,
large-capacity memories and ASICs. To take full advantage of the latest LS| products, it is essential that the performance of
logic ICs be improved.

To meet these needs, Toshiba is committed to developing the highest-performance CMOS logic products using
microfabrication technology. Toshiba is also expanding the offerings of ultra-compact packages to help improve board
utilization.

This catalog presents the Toshiba line of CMOS logic ICs centered on these new products. We hope that this catalog will
come in handy as a selection guide. For the up-to-date information, please visit our website
(http://www.semicon.toshiba.co.jp/eng/product/logic/index.html).

Some of the products discussed in this document are still under development. For details concerning shipping dates and

availability, please contact your nearest Toshiba office or distributor.




» 1 Toshiba General-Purpose Logic Family
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. Functions and Family/Series Names

General-Purpose Logic One-(f?l\tneo(él;llos
Standard family TC4000/4500 Series TC4S/4W Series
TC74HC/HCT Series TC7WT Series
5-V family TC74VHC/VHCT Series %Zg:? ‘é\g‘r'isse”es
TC74AC/ACT Series =
TC74LVX Series -
. TC74LCX Series TC7SZ/WZ/PZ Series
Low-voltage family - -
TC74VCX Series TC7PA Series
- TC7SG/WG/PG Series
Bus Switch Level Shifter ASSP
8 bits TC7MB Series TC7MP/LX Series Glue logic TC7MPO1
: : ~ TC7MP97/98
Multiplexer LS FETIES Multi-function gates TC7SP97/98
4 bits TC7MB Series TC7MP/LX Series TC7SP57/58
2 bits TC7WB Series TC7WP/LX Series 8-bit bidirectional buffers TC7MP245
Bus buffers with
1 bit TC7SB Series TC7SP/LX Series output series resistor TC7MP85400/85410
. Package Types
g Low
Package Suffix
P DIP
DIP20 DIP16 DIP14 F JEITA SOP, SMV
FS SSOP, SV
FT TSSOP
FK US8/14/16/20
FU SM8, USV, US6
FE ESV, ES6
TU UF6
JEITA SOP20 JEITA SOP16 JEITA SOP14 o i
5 L8X  MP8
L6X  MP6
ssoP2¢ SV SOt
L -
e —
g UF6 |
2 =
< TSSOP48/56 TSSOP20 TSSOP16 TSSOP14 -
£ uss US6 usv
- - . - SOT-363 | SOT-353
- y m
ES6

- \ ESV
US20 US16 uUsSi4 SOT-563 | SOT-553
-] =
22 = .2 - ‘—’MPG
’ n =
VQON24 VQON20 VQON16 UQFN12 UQFN10
. . . a - CST8 | CST6C
o n fSV !
SOT-953
-

WCSP25J WCSP24J wcsmsj wcsmsJ wcssz wcsw] wcssz WCSPBJ
w 1 L n . - L] =

]
£
)




» 2 Family Positioning: Supply Voltages vs Speeds

GENERAL-PURPOSE LOGI
R ‘..'lk

. General-Purpose Logic

4000B
18 — -~ -~~~
=
HC
6.0 - 00
3 AC VHC
55 TR (B 2 Sk g
- tpd = 65 ns Some parts
= 5.0 - @5.0Vv are rated at
2 = 1.65t03.6Vor
3 = 1.65105.5V.
> -
[} 3 tpd =23 ns _
g 40 @45V tpd = 8.5 ns tpci@_485;5\/ns LCX VCX
o — .
2 831 1 b @45V | 55V tolerant) | N TN
a =
S 30 = Y S .. tpd=65nsf____| k...
@ - @3.0V od =42
- X pd =4.2 ns
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= VHCVisrated
12 at18vmin. ] R
io4H
0.9
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Propagation Delay Time
B one-Gate Logic (L-MOS)
4W/S
18—~ i -
6.0
= 7WH/SH  7WZ/SZ/PZ
55 =7 Y T
3 tpd = 65 ns
50— @5.0V
> =
&) i
3 —
> -
o) 4.0 tpd = 8.5 ns
g 3 @45V tpd =65 s 7PA 7SG/WG/PG
) 36 - F-- 5.5-V tolerant) | ---------- AR . - P s
< = ( ) (5.5-V tolerant)
= -
g 30 _\—/ """"""""""""""" tpd=42ns[ 7| |
@ = @25V tpd = 4.2 ns
= (3.6-V tolerant) @25V
20 4 (3.6-V tolerant) - - -
I T . L (e
B Sy ooy |
10— N S
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» 3 Part Naming Conventions

TC4011 BP
T —I_—o Package type*
& @ B Series gates
=) @ U: Unbuffered, blank: Buffered
9 ® Function
3 @ Toshiba CMOS logic
o
[}
5 TC74VHCT 244 AFT
q. | o *
= Package type
o Revision code
5 Function
0] ® U: Unbuffered, blank: Buffered, T: TTL-level input, H: Bushold input,
R: Built-in output serial resistor, V: Schmitt-trigger inputs,
9: Schmitt-trigger inputs and two-sided pin assignment, Z: Hot plugging
® Series (VCX, LCX, LVX, AC, VHC, HC)
® Toshiba CMOS logic
TC7SHU04 FU
_|_—o Package type (F: SMV FU: SM8, USV or US6 FK: US8 FE: ESV or ES6 FC: CST8 FS: fSV L8X: MP8)
One-Gate Letter beginning with A for upgraded versions
CMOS Function: Same as for standard CMOS logic
(L-MOS) @ U: Unbuffered, blank: Buffered, T: TTL-level input

@ Number of pins (S: 5 pins, P: 6 pins, W: 8 pins)

@ Series

® Toshiba CMOS logic

. Package Types

*: Refer to the package types given in the following table.

W 14-, 16-, 20-, 24-, 48- and 56-Pin

Suffix P F FS FT FK FTG MU WBG
Series Package DIP SOP SSOP TSSOP US VQON UQFN WCSP
# of Pins 14 | 16 | 20 | 14 | 16 | 20 | 24 | 14 | 16 | 20 | 48 | 56 | 14 | 16 [ 20 | 16 [ 20 | 24 | 10 | 12 | 10 | 12 | 15 | 16 | 24
TC4xxxB OlO| -10]10 ]| - - | A A — — — — — — — — — — — — — — —
CMOS Logic TC74HCxxx | O | o | oo Jo o | -|Aa || - -|-|-[-1-|-1-1-1-1-1-1-1-1-1+-=
TC74ACxxx | O | O | O | O | O | O AlAalal - -1T-T-=-1T=1T=-=T-=-T-=-71T-=17T- [ R B I
TC74VHCxxx | O = O]lO0O |0 |0 = Ol0O0 |0 = -l AlA A | - - - = = = = = _ —_
CMOS Logic TC74LVXxxx | - | - | - | -] O | -]1O|-1O | —-|—-—|—-—|—-1|=-1]+= — - = =T =1=1=71T=1-=
(Low-Voltage) TC74LCXxxx | — | - | - | OO O ]JO|JO|JO]JOJO O |AN|O|O| -] —-1]-= - -1 -1-1=
TC74VCXxxx | — - - - - - - OlO0o]lOo0o]JOoOJO|A]JO O A]A]| - - - - - - —
TC7USBxxx | — = = | = = - 10| - = - |l=]l=]=]=1]=17]-= - 1A | A ] O | = - = [ =
; TCUAXxxx - -1-1T-1-1-1T-1T-1T-1-1-1T-1-1T-1T-1-1T-1-=-1T-7T-1Tol-1Tol-1-=
Bus Switch TC7MBxXxX — — — — — — — o) o) o) = = o) 3 o T A - - = - = - -
TC7MBLxxx | — | — | — | — -/ -]l0jJojJOo|-|-JOjJOCOJ]O|A|A]l-|-]—-]=-|—-]—-1]1=-1]+-
TC7QPBxxx | - | - | - | - | - [ - - TO |- ]= - o -T-To]-= - =T -T-1T-T=-1T-=
: TCIMPBxxx | - | - | - | - | - | - | - JO|-JO|-[-[O[-]O]O -1 - - - -
Level Shifter TC7TMPxxX — - - — — — — = = = - - o T -To 1= - - - - = =
TC7LXxxx -1 -1-1-1-1-1-1-1-1-1T-1T-1T-1T-1T-1T-1T-1T-1-1a]l-]1]o]l-]O0]O0
ASSP TCTMPxxx | - | = | = | = [ = [ = [~ - -1T-T= Olol[-Tol-T-T-T-T-T-T-T-
M 8-Pin M 5- and 6-Pin
# of Pins 8 # of Pins 5 6
Series Package SM8 | US8 | CST8 | MP8 |WCSP8 Series Package SMV | USV | ESV | f8V | US6 | ES6 | UF6 |CST6C| MP6 |WCSP6
Suffix FU FK FC L8X | WBG Suffix F FU FE FS FU FE TU FC L6X | WBG
TC7USBxxx - o - - O TC7SBxxx - [©] - - @) - — — A —
o TC7WBxxx = @] = A = . TC7SBLXxX - O - - - - — - - =
Bus Switch TC7WBLXXX - ) — - — Bus Switch TC7PBxxx — — — _ _ _ A —
TC7PBxxx - @) @) - TC7SPxxx - = - - - - O = — _
TC7WPxxx - o O - - ’ TC7SPxxx - - - - - - ©) O A O
Level Shifter [TCTWPBxxx | — | O | O | A | - Level Shifter [ezixaxx | = [ - [ - [ - [ - [ - [ - [ - [ - [0
TC7LXxxx - @] — - @] TC4Sxxx O A — — — — — —
TCA4Wxxx O - - - TC7SLxxx O (@) - - - - - - - -
TC7WTxxx O - - - - TC7SHxxx O @) @) @) - - — — — -
L-MOS TC7WHxxx O O (@) - - TC7SETxxx O O - - - - - — - —
TC7WZxxx ©) O - - - L-MOS TC7SZxxx ©) O O - - - - - -
TC7WGxXxX O O O - - TC7SAXxx O O - = — — — —
TC7PAxxx - - - - O @) - - - -
TC7SGxxx - O @] O - - - - A -
TC7PGxxx - - - - o o - - - -

(O : Available for all functions, A : Available only for some functions, — : Not available)



. General-Purpose Logic
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» 4 General-Purpose Logic Families
GEN*AL-PURE'

Toshiba has expanded its low-voltage product line by introducing the new TC74VCX Series.

TC74VCX/LCX/LVX Series devices provide different features such as high-speed operation, high drive capability, interface capability

and low cost, so they can readily fulfill the requirements of low-voltage systems. To meet customers’ needs, we continue to offer

higher-performance general-purpose logic ICs.

» High-Speed CMOS Logic

3.3-V Logic 5-V Logic
Characteristics and Features
74VCX 74LCX 74LVX 74AC (ACT) | 74VHC (VHCT) | 74HC (HCT)
16510 3.6V 20t055V
: : 50+05V
Power supply voltage range 12t03.6V 20t03.6V 20to 3.6V 201055V ¢ ) 201060V
(74LCX1 6XXX) (5.0 +0.5 V) 18to5.5V (5.0 +0.5 V)
(74VHCV)
@45V CL=50pF - - - 8.5ns 8.5ns 23 ns
CL=15pF - - - - 6.5ns -
Propagation @3.0V CL=50pF - 6.5ns 12.0 ns 13.0 ns 13.5ns -
delay CL=30pF 2.5ns - - - _ _
CL=15pF - - 8.5ns - 10.0 ns -
VCX: 16244
Other series:
oa4 @2.7V CL=50pF — 7.5ns 17.0 ns = - -
(guaranteed CL=15pF - - 13.5ns - - -
value)
@23V CL=30pF 3.2ns - - - - -
@1.8V CL=30pF 5.7ns - - - - -
0.7V
Simultaneous switching noise (typ.) (74VHC)
Vorp VCX: 16244, other series: 244 08V 08V 03V 12V 10V 0.5V
(74VHCV)
Power-down protection on inputs Yes Yes Yes No Yes No
No
(74VHC)
Power-down protection on outputs Yes Yes No No Yes No
(74VHCT/VHCV)
+8 mA
Output current (guaranteed value) +24 mA +24 mA +4 mA +24 mA +16 mA + 4/6 mA
(74VHCV)
Quiescent supply current (240 type) 20 uA 10 uA 40 uA 80 uA 40 uA 40 uA
Input voltage ViH/ViL 2.0V/0.8V 3.5V/1.5V (2.0V/0.8V)
Operating temperature —-40t085°C
Package TSSOPUS, SOP, TSSOP, SOP, TSSOP DIP, SOP, SOP, TSSOP, DIP, SOP
9 VQON SSOP, US SSOP, US TSSOP uUs, DIP TSSOP
Number of devices 91 42 5 83 100 137




» Improved Interface Flexibility

@ Voltage tolerance: Suitable for level shifting between different voltage levels and for battery backup circuits

@ Power-down protection: Suitable for preventing device destruction caused by input/output voltage mismatch

B Permissible I/0 Voltage Ranges

e e e —

5-V system / 3.3-V system: LCX
3.3-V system / 2.5-V system: VCX

VCX LCX LVX VHC VHCT VHCV
Inbut voltage ranae (active) 0to 3.6V O0to55V Oto5.5V Oto5.5V Oto5.5V 0to5.5V
P 98 1ange  (hower-down) 0t0 36V 01055V 0t055V 0to55V 0to55V 0to55V
(output enabled) 0toVce 0toVce 0toVee 0to Vee 0to Vce 0to Vcc
Output voltage range (output disabled) 0to 3.6V 0to 5.5V 0 to Vce 0 to Vce 0to 5.5V 0to 5.5V
(power-down) 0to 3.6V 0to5.5V 0 0% 0to55V 0t05.5V
*: Do not apply a voltage.
M Interface Examples
Power-down protection Tolerant input
— = — =]
—] — — —
—] — — —
— =
S| vex |B S| VHC |5
5| vex =2 g Lex (2
— =] — =
Input ] 1 Output Input — —1 Output
— =] — M

5-V system — 3.3-V system: LVX, LCX, VHC
3.3-V system — 2.5-V system: VCX

Bidirectional interface

Vee=3.3V
Input — = Output
—] —
—] —
—] —
—] —
=| LCX |/
] —
] —
] —
] —
Output Input

5-V system <> 3.3-V system: LCX
3.3-V system «> 2.5-V system: VCX

Bidirectional interface between 5V and 3.3 V and between 3.3V and 1.8V

[Vcc=3.3V] [Vcc=5V ]

Input Output

li LVXC3245

LVX4245

LCX163245
LCX164245
VCX163245
VCX164245

uoununom
2

'

I00A0A0ann

i

The VCX163245/164245FT provides an interface between 3.3V and 1.8 V.

» Output Series Resistor and Bus

Output Series Resistors

1/0 equivalent circuit
Vce

GND
B Advantages B Part number
¢ Low noise  Standard products
— Saves time and effort in Device without 26-Q series resistor:
noise reduction. TC74VCX16244FT
Device with 26-Q series resistor:
_)
Low component count TO7AVCX162244FT

M Product line
« Full line of 8-bit or larger
buffer devices

* Bidirectional products
Device without 26-Q series resistor:
TC74VCX16245FT
Device with 26-Q series resistor:
TC74VCXR162245FT

Busholds

Input I

[ -

Bushold circuit

B Advantages
* Holds an undriven input in a valid logic state.
« Eliminates the need for external resistors.

M Part number
» Standard products
Device without bushold:

—>Small board space TC74VCX16244FT
* Low power consumption Device with bushold:
¢ Improves system speed. TC74VCXH16244FT




. General-Purpose Logic

» 4 General-Purpose Logic Families

» TC74VHCV Series

M Overview

The TC74VHCV Series is a variant of its predecessor, TC74VHC
Series, and features Schmitt-trigger buffers on all input pins,
power-down protection on all output pins, and an output drive
strength of 16 mA. The TC74VHCV Series is ideal for interfacing
between different voltage levels and slowly changing inputs.

B Key Specifications

M Features

® Power-down protection on all output pins

® Schmitt-trigger buffers on all input pins

® Output drive strength of 16 mA min (@ 4.5 V), compared to
8 mA of the TC74VHC

® Minimum operating voltage as low as 1.8V

® Product offerings include a new function, a Schmitt buffer,
designated TC74VHCV17FT/FK.

Characteristic Symbol Rating Test Condition ® Available in the industry-standard TSSOP and small US
Power Supply Voltage Vec |1.8t05.5V packages.
Output Current lout | 16 mA (Min.) | Vec=4.5V ® Pin-compatible with other 74 sub-families for easy
Delay time (VHCV244) | tpLH/HL | 8.5 ns Vcec =4.5V, CL =50 pF replacement
Input hysteresis voltage VH 0.4t01.4V Vecc=45V
M Product Lineup
Part Number Part Number
Function Function
TSSOP us TSSOP us
Hex Schmitt inverter (Open Drain) TC74VHCVO5FT TC74VHCVO5FK Octal Bus Buffer (3-state) TC74VHCV541FT | TC74VHCV541FK
Hex Schmitt buffer (Open Drain) TC74VHCVO7FT TC74VHCVO7FK Octal Bus Transceiver (3-state) TC74VHCV245FT | TC74VHCV245FK
Hex Schmitt Inverter TC74VHCV14FT TC74VHCV14FK Octal D-Type Flip-Flop (3-state) TC74VHCV374FT | TC74VHCV374FK
Hex Schmitt Buffer TC74VHCVA7FT TC74VHCV17FK Octal D-Type Flip-Flop (3-state) TC74VHCV574FT | TC74VHCV574FK
Octal Bus Buffer (3-state, inverted) | TC74VHCV240FT | TC74VHCV240FK | Octal D-Type Latch (3-state) TC74VHCV373FT | TC74VHCV373FK
Octal Bus Buffer (3-state) TC74VHCV244FT | TC74VHCV244FK | Octal D-Type Latch (3-state) TC74VHCV573FT | TC74VHCV573FK
Octal Bus Buffer (3-state, inverted) | TC74VHCV540FT | TC74VHCV540FK

B Using Power Management for Energy-Saving Purposes
The secondary board provides power-down protection for the output; thus it does not draw current from the primary board even when its power

supply is removed.

1. Interfacing Between Boards (Unidirectional)

Secondary Board

Primary Board

T cc= x

TC74VHCVxxx

Without a power supply
path, no current flows
backwards to the
secondary board.

Vec=5V

2. Interfacing Between Boards (Bidirectional)

Secondary Board

Primary Board

~

TC74VHCV245 i

Vec=0V

X

Vec=5V

Without a power supply
path, no current flows
backwards to the
secondary board.

/0

%




» TC74VHC9 Series

M Overview

The TC74VHC9 Series is a variant of the TC74VHC Series. The
TC74VHC9 Series features Schmitt-trigger inputs and has input

M Features

and output pins on opposite sides of the package to ease board

layout.

M Product Lineup

(9125/9126/9541)
@ Available in through-hole DIP, industry-standard TSSOP and
small US packages.
® Key electrical parameters equivalent to the TC74VHC Series

® Schmitt-trigger buffers on all input pins
@ Configurable as inverting and noninverting via the CONT input

Functi CMOS Input TTL Input
unction
DIP TSSOP us DIP TSSOP us
5-Bit Universal Schmitt Buffer (Y5: Inverting type) TC74VHC9125P | TC74VHC9125FT | TC74VHC9125FK - TC74VHCT9125AFT | TC74VHCT9125AFK
5-Bit Universal Schmitt Buffer (Y5: Non-Inverting type) TC74VHC9126P | TC74VHC9126FT | TC74VHC9126FK - TC74VHCT9126AFT | TC74VHCT9126AFK
Octal Universal Schmitt Buffer TC74VHC9541P | TC74VHC9541FT | TC74VHC9541FK - TC74VHCT9541AFT | TC74VHCT9541AFK
Octal D-Type Flip Flop with Clear TC74VHC9273P | TC74VHC9273FT | TC74VHC9273FK | TC74VHCT9273P | TC74VHCT9273FT | TC74VHCT9273FK
9-Bit Universal Schmitt Buffer TC74VHC9151P | TC74VHC9151FT | TC74VHC9151FK - - -
9-Bit Universal Schmitt Inverter TC74VHC9152P | TC74VHC9152FT | TC74VHC9152FK - - -
8-Bit Shift Register (P-IN/S-OUT, S-IN/P-OUT) - TC74VHC9164FT | TC74VHC9164FK - - -
8-Bit Shift Register/Latch - TC74VHC9595FT | TC74VHC9595FK - - -
TC74VHC9125P/FT/FK  TC74VHC9126P/FT/FK  TC74VHC9151P/FT/FK TC74VHC9152P/FT/FK  TC74VHC9541P/FT/FK = TC74VHC9273P/FT/FK
TC74VHCT9125AFT/FK TC74VHCT9126AFT/FK TC74VHCT9541AFT/FK TC74VHCT9273P/FT/FK
—— o
Al 1] [J20  vee CLR[] 1 20[]Vee
CONT1[ |3 A2 2[\%]19 Y1 pi[]2 1e[]at
At2[] A3 3[\—{%]13 Y2 p2[] 3 18[]a2
a23[ ] A4 4[\—%117 Y3 D2[| 4 17[]Q2
nsa[] As 5[\—®—]16 Y4 pa[] 5 16[]Q4
A6 e[\—@—]ﬁ Ys ps[] 6 15[]as
el A7 7[\—%]14 Y6 pe[] 7 14[]a6
A56[ | A8 a[_\—{%]w Y7 p7[]8 13[]a7
GND7[] A9 9[\—%112 8 Ds[] e 12[]as
GND 10[\—®—]11 \& GND[] 10 11[]ck
TC74VHC9164FT/FK TC74VHC9164FT/FK System Diagram
QD1 Qb2 QD3 QD4 QD5 QD6 QD7 QD8
— =
P/SCONT 1] []16 vee
CLR/LOAD 2[ ] [115 asc
st 3[] [114 ae P/S CONT1—®~
cKk 4[] []13 aos
apt 5[] []12 ao7 S s E
ap2 6] []11 aoe @
aps 7[] []10 aos o e
GND 8[| [lo ama
CLR/LOAD
TC74VHC9595FT/FK TC74VHC9595FT/FK System Diagram
g
SCIR 1[] []16 Voo
s 2] []15 asc
sck 8[| []14 a8
RCK 4[] []13 a8
at s[| (12 a7
@ 6[] []11 s
s 7[] []10 as
GND 8[| [lo a4
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. General-Purpose Logic

» 4 General-Purpose Logic Families

» TC74LCXZ, TC74LCXZA Series

M Overview

The TC74LCXZ and TC74LCXZA Series are designed to support hot swap insertion and

removal.

The TC74LCXZ assumes a high-impedance state when the Vcc power supply is turned on
and off and when Vcc is between 0 V and 1.5 V; thus it permits hot swap insertion and

removal during 3.3-V operation.

The TC74LCXZA Series assumes a high-impedance state when the Vcc power supply is
turned on and off and when Vcc is between 0 V and 1.2 V; thus it permits hot swap
insertion and removal during 2.5-V operation.

B Key Specifications

M Features

® Power-down protection provided on all

inputs and

® Available in industry-standard TSSOP

outputs

packages and small US packages.

Characteristic Symbol TC74LCXZ240/244 TC74LCXZA240/244
Power supply voltage Vce 27Vto36V 23Vto27V
T loH — 24 mA (min) @ Vcc=3.0V — 12 mA (min) @ Vcc=2.3V
E loL + 36 mA (min) @ Vcc=3.0V + 18 mA (min) @ Vcc=2.3V
3-state output off-state current lozpu, lozPp +5.0 uA (max) @ Vec=0Vto 1.5V +5.0 uA (max) @ Vec=0Vto 1.2V
Quiescent supply current Icc + 40 A (max) + 40 uA (max)
M Product Llpeup = Application
TC74LCXZ Series - Networking
Part Number
Function * Servers
TSSOP us « Routers
Octal Bus Buffer (3-State, Inverted) TC74LCXZ240FT TC74LCXZ240FK o Compu ter Terminals
Octal Bus Buffer (3-State) TC74LCXZ244FT TC74LCXZ244FK « Personal Computers
TC74LCXZA Series Hot-Swap Applications
X Part Number
Function
TSSOP us Add
Octal Bus Buffer (3-State, Inverted) TC74LCXZA240FT TC74LCXZA240FK Boary.
Octal Bus Buffer (3-State) TC74LCXZA244FT TC74LCXZA244FK #;tid-odn
oar = = Hot Swap
&—’%—
Main system
(Power ON)
M Operation
Add-on Board Main system 33V
/ Z Hot-Swap Logic
a HZ Level 2.0V (typ.)
777777777777777 . ... Normal Logic
Pl HZ Level 0.8 V (typ.)
MainiC Hot-Swap Logic
(Circuit Vth: 1.4 V typ.) J
Hot-Swap Logic: TC74LCXZ244FT P| Nomalloge —f =TT "~ Main IC Gircuit Vth
Normal Logic: TC74LCX244FT T 1.4V (typ)
E . Hot-Swap Logic
e :
Normal Logic H
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. ASSPs (Application-Specific Standard Products)

» Multi-Function Gate Logic

M Overview

The multi-function gate logic is an IC capable of performing seven types of gate function with a single device.

M Features

® Seven types of gate function can be supported with a single device

® Power supply voltage: Vcc =1.2t0 3.6 V

® Output current: loH/loL = +8 mA @ Vcc = 3.0V

® Propagation delay: toLH/tpHL = 10 ns (max) @ Vcc =3.0V

® Voltage tolerance: 3.6-V tolerant inputs

® Quiescent supply current: 2 uA (max) @ Vcc=3.6Vor0OV,Vin=3.6V
® Package: TSSOP14, US14, UF6, US6, WCP6

B Seven Types of Function Available with Multi-Function Gate Logic
Three inputs select a particular logical function to be performed.

TC7MP/SP97 TC7MP/SP98
'
AND OR NOR
oo oo
Schmitt Buffer A b' .- P - Schmitt Buffer A b' .- 2 ‘g 1hs‘?t'ﬁﬁ‘\’,’
+ Schmif
B> =i*’ Y B> #’ v
ool ool T0
Schmitt INV Schmitt INV + NOR Schmitt INV Schmitt INV + OR
o o
Schmitt INV + NAND. Schmitt INV + AND
TC7SP57 TC7SP58
oo
Schmitt AND Schmitt INV + NAND, Schmitt NAND Schmitt INV + AND
- :p o A o oo
Schmitt Buffer N = AT
A b, - Schmitt INV + AND felallif IZF T A b. - Schmitt INV + NAND
B—Po—fg— ) O B o >
c—f>o- OO w—
soma S i
ST Schmitt XNOR Schmitt INV ST
Schmitt INV + NAND Schmitt INV + AND
M Product Lineup
Part Number # of Pins Function Package Mass Production
TC7MP97 14 Low-Voltage Triple Configurable Multiple-Function Gate US14/TSSOP14 Y
TC7MP98 14 Low-Voltage Triple Configurable Multiple-Function Gate US14/TSSOP14 Y
TC7SP97 6 Low-Voltage Single Configurable Multiple-Function Gate UF6/WCSP6 Y
TC7SP98 6 Low-Voltage Single Configurable Multiple-Function Gate UF6/WCSP6 Y
TC7SP57 6 Low-Voltage Single Configurable Multiple-Function Gate US6/WCSP6 Y
TC7SP58 6 Low-Voltage Single Configurable Multiple-Function Gate US6/WCSP6 Y
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» 4 General-Purpose Logic Families

B Level shifters

» Dual-Supply Bidirectional Bus Tran

Veca “ i i Logic |
System | Level |
1 {27 iConverteri UM

Vces
System

Note: The LCX and VCX Series have a control input on the Vccs side.

Dual-supply bidirectional level shifters are an ideal solution for mixed-voltage systems. These devices provide bidirectional voltage

translation between a wide range of voltage levels.

*: These devices allow bidirectional voltage translation between Vcca and Vcces.

M Product Lineup

Bit Width Part Number Package
4 TC7MP3125FTG TC7MPH3125FTG TC7MPN3125FTG TC7TMPS3125FTG VQON16

TC7MP3125FK TC7MPH3125FK TC7MPN3125FK TC7TMPS3125FK Us16
TC7MP3245FTG TC7MPH3245FTG TC7MPN3245FTG VQON24
8 TC74LVXC3245FS SSOP24
TC74LVX4245FS SSOP24
TC74VCX163245FT TSSOP48
16 TC74VCX164245FT TSSOP48
TC74LCX163245FT TC74LCXR163245FT TSSOP48
TC74LCX164245FT TC74LCXR164245FT TSSOP48

» Dual-Supply Unidirectional Bus Bu
(Vcea < Vees)
e BT : e I e :
Vcea | O tzs:l: P J_I_ Vces
System v : P e System
|

Dual-supply unidirectional bus buffers are an ideal solution for mixed-voltage systems. They provide unidirectional voltage translation

between a wide range of voltage levels.
*: These devices allow voltage translation from Vcca to Vecs.

M Features

® Supply voltage: Vcca=1.1102.7V
Vces =1.65t03.6 V
® Latch-up immunity: +300 mA or higher
® ESD performance: +200 V or higher (machine model)
+2000 V or higher (human body model)
® Low current consumption: 2.0 uA (max)
® 3.6-V tolerant function and power-down protection provided
on all inputs and outputs.

M Product Lineup

Bit Width Part Number Package Prc!\giz?i on
TC7SP3125TU TC7SPN3125TU UF6 Y
1 TC7SP3125CFC  TC7SPN3125CFC | CST6C Y
TC7SP3125WBG  TC7SPN3125WBG | WCSP6 Y
TC7SP334L6X TC7SPN334L6X MP6 Under development
2 TC7WP3125FC TC7WPN3125FC CST8 Y
TC7WP3125FK TC7WPN3125FK uss Y




» Logic Gates with Level-Shifting Function

(Vcea < Vees)

o Logic | -
— .~ Level —— — ‘ |
' i Converter : ' P .
Vcca R i b Vcces
St ; -: ; / m S
_| I_ : Logic : .. P
— _— Level —— __:.':—
' ! Converter :
TC7SP308
|
The TC7SP Series integrates a level shifter and a logic gate into a single chip to help save board space.
It is housed in the ultra-small WCSP6 package.
M Features
® Supply voltage: Vcca=1.1t02.7V
Vees=1.65t03.6 V
® Latch-up immunity: +300 mA or higher
® ESD performance: +200 V or higher (machine model)
+2000 V or higher (human body model)
@® Low current consumption: 2.0 uA (max)
@ 3.6-V tolerant function and power-down protection provided on all inputs and outputs.
B Pin Assignment Diagrams (Top View)
TC7SP300WBG TC7SP302WBG TC7SP308WBG
Vces B Y Vces B Y Vces B Y
L @ i @ ] L & i
HCERCINCE 8 8 O 8 ® O
Vcca  GND A Vcca  GND A Vcea  GND A
TC7SP332WBG TC7SP386WBG
Vces B Y Vces B Y
8 & i @ & |
SCERCINCE RCERCINCR
Vcca  GND A Vcca  GND A Vcea  GND A
M Product Lineup
Part Number Features Package
TC7SP300WBG 2-Input NAND Gate with Level Shift Function WCSP6
TC7SP302WBG 2-Input NOR Gate with Level Shift Function WCSP6
TC7SP308WBG 2-Input AND Gate with Level Shift Function WCSP6
TC7SP332WBG 2-Input OR Gate with Level Shift Function WCSP6
TC7SP381WBG 2-Input Exclusive-NOR Gate with Level Shift Function WCSP6
TC7SP386WBG 2-Input Exclusive-OR Gate with Level Shift Function WCSP6
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» 4 General-Purpose Logic Families

Vcca _I_I_ J_I_ Vcces

The TC7LX Series allows for bidirectional translation between different voltage nodes ranging from 1.2 V to 3.6 V without a need
for a direction control (DIR) signal. It is easy to use because no limitation exists for the combinations of Vcca and Vcce voltages
and their power-up sequence. The small chip-scale WCSP packages and the reduced pin count (no DIR pin) help to save the
board space needed for soldering.

M Features (TC7LX1104WBG)

® Power supply voltage (V): Vcca=1.2t0 3.6 V
Vecee=1.2103.6V
@® High-speed operation: tod= 5.7 ns

Vces

One Shot

Level

(Veca=1.8+£0.15V,Vces =3.3+0.3V) I: Logic

® Maximum data rate: 120 Mbps Converter
(Vcca=1.8+0.15V,Vees=3.3+0.3V) One Shot
® Latch-up performance: +300 mA or higher Vcea
® ESD performance: +200 V or higher (machine model) At-4— — B4
+2000 V or higher (human body model) One Shot
® Low current consumption: 2 uA (max) Logic
@ Ultra-small package: WCSP12 Co:?/\glter _<]_
® 3.6-V tolerant function and power-down protection provided
on all inputs and outputs. One Shot
® If at least one of the Vcc power supplies is turned off
(Vcea/s=0V), all ports are disabled.
M Product Lineup
Part Number Configuration Bit Width Package Mass Production
TC7LX1101WBG SPST 1 WCSP6 Y
TC7LX1102WBG SPST 2 WCSP8 Y
TC7LX1102FK SPST 2 uss8 Y
TC7LX1104WBG SPST 4 WCSP12 Y
TC7LX0104MU SPST 4 UQFN12 Y
TC7LX1106WBG SPST 6 WCSP16 Y
TC7LX1108WBG SPST 8 WCSP24 Y
TC7LX1204WBG SPDT 4 WCSP24 Y
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» Dual-Supply Bus Transceivers with Auto Di

Vcea _I_L ﬂ Vcce
System System
€ T 7 [ | 4

The TC7LS and TC7WPB8 Series are dual-supply, bidirectional bus switch level shifter that allows voltage translation between 1.8
to 5V and 2.5 to 5 V. The integrated level-shift assist circuit enables bidirectional voltage translation at high speed. The TC7LS
and TC7WPB8 Series are ideal for voltage translation for open-drain applications such as I12C.

M Features

® Power supply voltage: Vcca=1.65t0 5.5V, Vcce=2.3t0 5.5V Vcea : Vces
® Maximum data rate: 40 Mbps (TC7LS Series)

24 Mbps (TC7WPB8 Series) oF Gate Level
(Veca= 3.3V, Vces= 5.0V, CL= 15 pF) Converter
® Low current consumption: 1uA (max) B
. . . Vcea Vces
® 5.5-V tolerant function and power-down protection provided on all
inputs and outputs. R Rpu
P P o (f;;l o — 1)
@ If at least one of the Vcc power supplies is turned off (Vcca/s=0 V), An Bn
all ports are disabled. Level Check

® The TC7LSRxxx and TC7WPB8xxx have internal pull-up resistors.

*Vcca must be lower than Vcces.
*1: The internal pull-up resistors (Rpu) are available with the
TC7LSRxxx and TC7WPB8xxx.

M Product Lineup

Function Number Package
Configuration Bit Width Series Mass Production
w/o Pull-Up w/ Pull-Up Suffix Name
FU use Under development
AO1 RAO1
1 L6X MP6 Under development
BO1 RBO1
MX sMP6 Under development
FK uss Under development
A02 RA02
2 L8X MP8 Under development
TC7LS B02 RB02
SPST MU UQFN8 Under development
AO4 RAO4 FT TSSOP14 Under development
4
B04 RBO4 MU UQFN12 Under development
A08 RA08
8 FT TSSOP20 Under development
B08 RB08
2 TC7WPB 8306 L8X MP8 Y
8307




» 4 General-Purpose Logic Families
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B Level shifters

» Dual-Supply Bus Transceiver with Auto Directi

TC7MPB/QPB/WPB/SPBxxx Series

) Logic Diagrams
B Overview
Thg TC7MI_DB/QPBNVPB./SPBxxx Ss_anes cor13|st of. hlgh-speed dual-supply CMOS bus TC7WPB9307 (with integrated bias resistor)
switches with low-on resistance, which provide for interfacing between different voltage
levels. Vcea Vecs
M Feature
® Provides bidirectional interfacing between the lower-voltage side (1.8 V, 2.5V or OE Gate 'et"e'
3.3 V) and the higher-voltage side (2.5 V, 3.3 V or 5.0 V) without a DIR pin, if the converter
application circuit shown below is used.
@ Output enable pin (TC7WPB306/9306: active-high; TC7WPB307/9307: active-low) = AL el
® On-resistance: 5 Q (typ.) when the switch is turned on.@ Vcca =3V, Vece = 4.5V,
Vis=0V a2 ¥ B2
® Partial power-down protection: Consumes power-off leakage current (lorr) of only
1 uA (max), making the device suitable for power management. TC7WPB307
® Available in leaded UF6, US and TSSOP packages and leadless CST8 and VQON packages. VL Vh
® The 9306 and 9307 incorporate a bias resistor of approx. 200 kQ required for voltage —
translation. ,—'L
. i OE Gate level
m Key Specifications converter
Characteristic Symbol Rating
. —_— Vcea (VL) | 1.65V1t05.5V (1.8to5V) = Al B1
ower supply votiage Vocs (Vi) | 23V 1055V (VL+05t055V)
On-resistance (typ.) Ron 5Q @Vcea (VL) =3.0V, Vees (VH) =45V, Vis=0V, Ta=25C A ¥ mo
Eg}’ggg;‘}%‘ggkage loFr 1 wA @Voca (VL) = Vocs (VH) =0V
*Vcea = VL and Vees = VH for the TC7WPB306 and TC7WPB307
M Application Circuit
Vooa VC'C/B Input Voltage vs Output Voltage (Typ.)
e TC7WPB9306 -1 When Vcee = 5 V (data: A to B)
_ _ TC7WPB9307 * in the application circuit
Vcca=2.5V
Vcea Vces |
% Rpu = Rpu Rpu = Rpu 5.0 L —
Veca=1.8Y|
Veea Al B1 Vces . Veea=3.3V
System VA VB System 3.0
< A2 B2 [« =
_ @22
GND OE,OE ——— TC7WPBQSOO§ >
J: Fr__| 1.8
An and Bn can be bidirectionally transmitted. OFFTC—7|VT3307
ON -
(Vcea = Vi)
*Vcca must be lower than Veces. 0 18 22 30
The TC7WPB306 and TC7WPB307 require external 100-kQ bias resistors. VA(V)
M Product Lineup
Configuration # Circuits Bias Resistor Series Function Number - Package Mass Production
Suffix Name
306 FK uss Y
2 N LR 307 FC csTs Y
9306
1 TC7SPB 9307 TU UF6 Y
9306 FK uss Y
SPST 2 S 9307 FC CST8 Y
FT TSSOP14 Y
4 v TC7QPB e FK us14 Y
FTG VQON16 Y
FT TSSOP20 Y
8 TC7MPB 9307 FK Us20 v
9306 FT TSSOP14 Y
SPDT 2 TC7MPB 9397 FK USi14 Y
FTG VQON16 Y




» Dual-Supply Level Shifters for SD

T3GESWBG

M Features
@ Voltage translation between 1.8-V and 2.9-V buses
@ High speed: tpd = 8.5 ns (max)
(Vcca=1.8+0.15V,
Vees=2.9+0.1V)
® Output current: lors/loLs = +6 mA (min)
(Vcce =2.8V)
loHA/loLA = 6 mA (min)
(Vces =1.65V)
® On-chip lowpass filter on the memory card side
® Internal pull-up and pull-down resistors on the
memory card side
@® Latch-up immunity: £200 mA or higher
® ESD performance
Host side: Machine model: +200 V or higher
Human body model: +2000 V or higher
Card side: IEC61000-4-2 Level 4: +8000 V or higher
® Ultra-small package: WCSP24

T3GF3WBG

M Features
® \oltage translation between 1.8-V and 1.8/2.9-V
buses (SD 3.0-compliant)
@ High speed: tpd = 5.0 ns (max)
(Vcca=1.8+0.15V,
Vees=2.9 +0.1V)
tod = 7.0 ns (max)
(Vcca=1.8+0.15YV,
Vces=1.8+0.1V)
® Output current: lors/loLs = +6 mA (min)
(Vcce =2.8V)
loHA/loLA = 6 mA (min)
(Vcca=1.65V)
® On-chip lowpass filter on the memory card side
® Internal pull-up and pull-down resistors on the
memory card side
® Latch-up immunity: £200 mA
® ESD performance
Host side: Machine model: +200 V or higher
Human body model: £2000 V or higher
Card side: IEC61000-4-2 Level 4: +8000 V or higher
® Ultra-small package: WCSP25

M Circuit Configuration

Memory Card Side

Vcea VBatt
Enable LDO
—— Vcce O/P
N TP
Clkh —» [>o = — > Clk-B
Clk-f < <p o<]-I
CMD-dir —p DO.Q
CMD.h 4—»—[% i&i % > CMD-B
o<H
Dat0-dir 'S Dog :
e |
Dat0.h 4—»—{? | shift | » Dat0-B
Dat123-dir —p- [Sopd>—— Cireuit —
Dat1.h 4—»—[? : — lg,w > Dati-B
3
Dat2.h 4—»—[% e » Dat2-B
Dat3.h 4—»—[% i]} % » Dat3-B
i WP, CD
M Circuit Configuration
Memory Card Side
Vcea VBatt
SEL I
% LDO
Enable f M
Vces
N TP
Clkh —p o : e > Clk-B
Clk-f < <p ! : o<]J
CMD-dir —»- :;%15 ; ;
CMD.h . H %/v‘.‘v‘ » CMD-B
: <
Dat0-dir —- DOT?\ : :
E Level i $_1 %‘AAA »
Dat0.h <—>—E? | shitt | FEm > Dat0-B
Dat123-dir —p- [opd>—— Cireuit —
Dat1.h 4—»—[% - T g » Dat1-B
5 i B
Dat2.h 4—»—{% ; T » Dat2-B
Dat3.h 4—»—[% : 5]} % » Dat3-B
i WP, CD
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» 4 General-Purpose Logic Families

GENERAL-PURPOSE L

. Bus Switches

Series Part Number Power Supply Voltage Features
Bus switches compliant with PCI Express 3.0 (8 Gbps)
Eg:gg: :llgg:g 3.0t0 3.6V Usable for high-speed Gbps interfacing, such as USB 3.0,
High-Speed DisplayPort 1.2 and SATA 3.0
Transmission
Switches
Bus switches compliant with USB 3.0 SuperSpeed (5 Gbps)
USB3212 1.65t01.95V transfer mode
USB40/42 2.3t04.3V
Bus switches compliant with USB 2.0 High-Speed (480 Mbps)
transfer mode
USB 2.0 Switches | USB221/31 23t03.6V
These USB Audio switches support USB 2.0 high-speed
UA221/231 i signals (480 MHz) and analog audio signals.
3.3-V bus switches
MBL/WBL/SBLxaxA 201036V Consists of P-channel and N-channel MOSFET transistors.
Low-Voltage
Bus Switches
MBLXXXXS 3.3-V bus switches
1.65t0 3.6V Bus switches with lower switch capacitances than that of
MBL/WBL/SBLxxxxC the previous MBLxxxxA
ME/WE/SE 5-V bus switches
. XXXX Consists of N-channel MOSFET transistors.
5-V Bus Switches | y18yB/SBxxxxC 451055V The SB66/67/3157 and WB66/67 consist of P-channel and
N-channel MOSFET transistors.

B Examples of Switch Configuration

The above switches are available in SPST (single pole, single throw) and/or multi-throw (SPDT, SP4T, SP8T) configurations. SPST
switches are simple on-off switches that connect and disconnect between two terminals.

The multi-throw switches are multiplexers that allow a signal to be transmitted to one of the selected output terminals.

SPST SPDT SPAT SP8T
(Single-Pole Single-Throw) (Single-Pole Double-Throw) (Single-Pole 4-Throw) (Single-Pole 8-Throw)
o—— Bi
o—— B2
—— B1 O—— B3
A o— O B A ——O/o_ B1 A ——O/g:_ B2 A __O/O_— B4
o———B2 oO——— B3 O———B5
oO——B4 O———8B6
oO——— B7
O——— B8
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» High-Speed Transmission Switches

PCI Express switches

Supports PCI Express 3.0 (8 Gbps) transfer rates
Usable for Gbps high-speed interfacing such as USB 3.0, DisplayPort and SATA

M Features

® Operating power supply voltage: 3.0V to 3.6 V

@® High bandwidth: 10 GHz@-3 dB,Vcc = 3.3V

® Low insertion loss: —1 dB@4 GHz,Vcc = 3.3V

® Low crosstalk: -40 dB@4 GHz,Vcc =3.3V
® Housed in the TQFN42 and TQFN20 packages with electrodes on the bottom

Block Diagrams (1 Lane)
H Application Example AO+ o6 BO+
AO- oo BO-
TC7PCI3412 TC7PCI3415 A+ oo Bi+
TC7PCI3212 TC7PCI3215 Al o5 Bl
5 070 Co+
o E > 4? oo Co-
2 ‘O/ S ° o+0 Cl+
5 3 5 s— 1O | O1—5 :
© e g g g o0 Sil=
© 8 § § § %L — | Control
o (6] (@] OE —MM Logic
x8:3412 < <@ x8: 3415 2
x4: 3212 2 o x4: 3215 o
M Frequency Characteristics
Frequency Characteristics (Typ.)
H PCI Express3.0 Eye-Pattern 0
Without Switch (Through Path) With Switch (TC7PCI3415) | ™~
: . g, \
- 2
= S S
E 3 3 4
[0} [©) c
g g § |
S S © 4l Vec=33V
Ta=25C \
5 Ll
0.1 1 10 100
Time [ps] Time [ps] Frequency [GHz]
USB 3.0 switches
Compliant with USB 3.0 SuperSpeed (5 Gbps) transfer mode
M Features
® Operating power supply voltage: 1.65V to 1.95V @ Low insertion loss: -1 dB@2.5 GHz,Vcc = 1.8V
® High bandwidth: 8 GHz@-3 dB,Vcc = 1.8V ® Housed in the tiny WCSP20 package
B Application Example B Frequency Characteristics
USB/Digital Signal Switch
Frequency Characteristics (Typ.)
— 0
O TX+ AU
:Q 1 ™~ usB30 _ ~NN
o J RX+ Cont. % \
= O_: RX— E 2
2 O »
©
B O= L— Data ©
S @ au% 41 Vec=18V
O Ta=25C
O=- GP-10 5 L 111
@ 0.1 1 10
L | Frequency [GHz]
M Product Lineup
) . _— Package .
Configuration # Circuits Part Number Suffix Nama Number of Pins Mass Production
; f TC7PCI3412 MT TQFN42 42 Under development
SPDT LD ) C7PCI3415 MT TQFN42 42 Under development
; ; C7PCI3212 MT TQFN20 20 Under development
Tlkte (@ elimmnl ehemnnsl C7PCI3215 MT TQFN20 20 Under development
1Lane (2 differential channel) TC7USB3212 WBG WCSP20 20 Under development
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» 4 General-Purpose Logic Families

GENERAL-PURPO

. Bus Switches

» USB 2.0 High-Speed Switches

TC7USB Series

20

Block Diagrams
Compliant with USB 2.0 High-Speed (480 Mbps) transfer mode 9
The newest releases, the TC7USB40 and TC7USB42, have lower switch pin Dual SPDT TC7USB40/42/221
capacitances than their predecessor, TC7USB221. D+ SEHES 1D+
D- o—+o 1D-
M Features (TC7USB40/42) ot 0
H +
® Operating supply voltage up to 4.3V O//C oD
® Reduced switch on-capacitance and on-resistance to realize wide bandwidth
® Control and switch pins are equipped with power-down protection. OE %‘I’rnc'l:ﬁ'
® Housed in the small UQFN10 package with electrodes on the bottom
Characteristic Symbol Test Condition TC7USB221WBG TC7USB40MU D+ 0—-r“0 isles
Power supply voltage Vce - 2.3Vt03.6V 2.3Vt04.3V D- O—0 HSD-
Switch on-capacitance (typ.) Cio |Vcc=3.3V 7 pF 5 pF :
Switch on-resistance (typ.) Ron |Vec=3V,Vis=0V 6.5Q 4.5 pF Control
— 3 dB Bandwidth (typ.) BW |Vcc=33V 720 MHz 1500 MHz OE Circut
Package - - WCSP10 (1.2 x 1.6 mm) | UQFN10 (1.4 x 1.8 mm)

B USB 2.0 Eye-Pattern (TC7USB221WBG)
Near End High Speed Signal Quality Test. Results for HSSQ Device.

M Frequency Characteristics

Without Switch (Through Path)

Differential signal [V]

Differential signal [V]

0 02 04 06 08 1
Time [ns]

12 14

16 18 2

With Switch (TC7USB221WBG)

0 02 04 06 08 1
Time

12 14 16 18 2
[ns]

(-3 dB Point)
Frequency Characteristics (Typ.)
0 T T T
Vec=3.3V
~N Ta=25°C
-1 5|
W
XN
s B40 \
< =
3 -3
-4

100

1000 10000

Frequency [MHz]

TCUA Series
This switch is able to multiplex between USB 2.0 and analog audio signals. Dual SP3T TCUA231
M Features v
® The USB. SWItC.heS support USB 2.0 hllgh-s:peed applications due to reduced pin capacitances. Head
® The audio switches allow for negative signals. (Up to 1.5 V) - 5
i in ti ] O i USB
@ Available in tiny WCSP packages — O/‘/ | Contra
B Key Specifications 5 ; Ll
5 \ udio
Configuration Symbol Test Condition TCUA221 (Dual SPDT) | TCUA231 (Dual SP3T) % ! T CODEC
Power supply voltage Vce - 23Vto36V 23Vto36V 3 O/
Switch on-capacitance (typ.) Cio |Vecec=3.3V 7 pF 8 pF COM- TX
USB switch on-resistance (typ.) | Ron [Vcc=3.3V, Vis=0V 55Q 6.5Q UART
Audio switch on-resistance (typ.) | Ron |Vcc=3V, Vis=0V 45Q 550 L] @) =ete
Quiescent supply current (max lcc |[Vecec=3.6V 2 uA 2 uA
Package — - WCSP10 (1.2 x 1.6 mm) | WCSP15 (1.6 x 1.6 mm)
M Product Lineup
) . N Package Mass
Configuration #Circuits | Part Number Suffix Name Number of Pins Eleelisian
WBG WCSP10 10 Y
Dual | TC7USB221 BT TSSOP14 14 Y
MU UQFN10 10 Y
el gl TC7USB40 FT TSSOP14 14 Under development
MU UQFN10 10 Under development
Dual | TC7USB42 FT TSSOP14 14 Under development
WBG WCSP8 8 Y
SPST Dual TC7USB31 FK USs s v
SP3T (USB + Audio + Digital Single-end Signal) Dual TCUA231 WBG WCSP15 15 Y
SPDT (USB + Audio) Dual TCUA221 WBG WCSP10 10 Y
SPDT (USB + Audio) With Pop Sound Eliminator at Audio Switch | Dual TCUA2221 WBG WCSP10 10 Y




» Low-Voltage Bus Switches

The TC7MBL/WBL/SBLxxxA Series of
8-bit, 2-bit and 1-bit low-voltage bus switches are
suitable for high-speed interfacing in low-voltage systems

M Features

® Parallel P- and N-channel FETs help to reduce power consumption.

® 3.3- or 2.5-V supply voltage

® On-resistance: 4 Q (typ.) at turn-on @Vcc=3.0V,Vis=0V

® Low-voltage bus switches provide high-speed bidirectional interfacing.
They are suitable for a wide range of applications, such as the I°C bus interface for

PDAs.

® Packages: USV, US8, US16, US20, TSSOP16, TSSOP20

B Key Specifications

Logic Diagram

(SBL384A)

LY

Input Voltage vs Output Voltage (Typ.)

T
Characteristic Symbol Rating S5 ’}I_/CC zg;gv
a=
Power supply voltage Vce 20t03.6V é 4 Flis = 100 uA
On-resistance (typ.) Ron 4Q @Vec=3.0V,Vis=0V <
>3
Output voltage (typ.) VoH Full swing %
Quiescent supply current (max) lcc 10 uA @Vcec =3.6V > 2
>
o
5 1
0
0 1 2 3 4 5
Input Voltage, Vis (V)
33V 33V The output voltage increases linearly in
> proportion to the input voltage.
oV < oV
Vcc =3.3V
OE Ron Characteristics (Typ.)
25
Vec =3V r\
o0 -Ta=25C
3.3V 3.3V \
CPU Memory G115
o z
@]
T 10
High-speed bidirectional interfacing is possible 5= —
without a direction control signal.
0
0 1 2 3
Vis (V)
M Product Lineup
Package
Configuration # Circuits Series Function Number = : Mass Production
Suffix Name Number of Pins
Single TC7SBL 384A FU usv 5 Y
125A
Dual TC7WBL 126A FK us8 8 Y
SPST FT TSSOP20
3244A 20 Y
FK USs20
Octal FT TSSOP20
TC7MBL 3245A 20 Y
FK us20
FT TSSOP16
SPDT Quad 3257A 16 Y
FK Us16
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» 4 General-Purpose Logic Families

GENERAL-PURPOSE L!

. Bus Switches

» Low-Voltage, Low-Capacitance Bus Switches

TC7MBLxxxxS and TC7SBL/WBL/MBLxxxxC Series
Bus switches with reduced switch pin capacitances

Output Rise Time Comparisons

H Overview
The TC7MBLxxxxS and TC7SBL/WBL/MBLxxxxC Series have lower switch pin
capacitances compared to the previous series (MBLxxxxA).

Bus switches are generally used to isolate different bus lines. If switch pin capacitances
are large compared to the output load capacitances, it might be difficult to reduce the

rise and fall times (tr/tf) of the output signals. *: The output fall times are also symmetrical.
With reduced switch pin capacitances, the TC7MBxxxxS and TC7SBL/MBLxxxxC
Series help to reduce the output delay. Ron Characteristics (Typ.) QU=1%2Z
25
Vcc =3V
M Features 20l Taz25C N
® The TC7SBLxxxxC and TC7MBLxxxxC Series provide power-down protection at both / \ \
the control and switch pins.This is beneficial for power management. a5 N
® Available in US and TSSOP leaded packages and VQON leadless packages. é 10 //,
m Key Specifications 5 /”74 { —
Characteristic Symbol MBL3245A MBL3245S | MBL3245C qm MBL3245A
Power supply voltage Vcc 20to 3.6V 1.65t03.6 V 0 0 1 2 3
Output voltage (typ.) VoH Full swing Vis (V)
Quiescent supply
I 10 uA @Vcc=3.6V
current (max) « " Frequency Characteristics (Typ.)
o Yec=3.3V m
B Characteristics Comparison #.
P -1 ] e
Characteristic Symbol | Test Condition | MBL3245A MBL3245S MBL3245C
Sl CI el Cio Vcc=3V 34 pF 12 pF 7.5 pF %
(typ.) p
reai Vecc=3V 8 —|-|-4
ON-resistance (typ.) Ron Vis= 0V 4Q 9Q 6.5Q
Approx. output rise and Vcc =3V
fall times tr/tf CL=15pF 4.4 ns 2.4ns 2.0ns
) . f . Control and 10 100 1000
Power-down protection Control pin Control pin swilch pins Frequency (MHz)
M Product Lineup
) . - . . Package )
Configuration # Circuits Series Function Number Suffix Name NUmber of Pins Mass Production
. 66C Y
Single TC7SBL 384C FU usv 5 v
3305C Y
Dual TC7WBL 3306C FK uss 8 =
FK usi4 14 Y
g]ggg FT TSSOP14 14 Y
SPST Quad FTG VQON16 16 Y
FK usi14 14 Y
1o FT TSSOP14 14 Y
FTG VQON16 16 Y
FK uS20 20 Y
Octal 3245S 3245C FT TSSOP20 20 Y
FTG VQON20 20 Y
UL FK us14 14 Y
Dual 6353S FT TSSOP14 14 Y
FTG VQON16 16 Y
SPDT FK us16 16 Y
Quad 3257C FT TSSOP16 16 Y
FTG VQON16 16 Y
FK uUSs16 16 Y
SP4T Dual 3253C FT TSSOP16 16 Y
FTG VQON16 16 Y
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» 5V Bus Switches That Consist of N- and F

TC7WB/SBxxxx and TC7WB/SBxxxxC Series
Improves the speed and reduces the current consumption of

5-V systems.

Available in 2-bit and 1-bit configurations.
New C Series with reduced switch capacitances

M Features

® Parallel N/P-channel FET configuration ideal for reducing system current consumption

® Supply voltage range of 1.65t0 5.5V

® On-resistance: 4 Q (typ.) @Vcc=4.5V,Vis=0V

® New bus switches are available in the small MP8 and MP6 packages with

electrodes on the bottom.

m Key Specifications

P/N-Channel Switch Configuration

Vi

oE —| >o—

(SB66C)

Input Voltage vs Output Voltage (Typ.)
5

S -
T S Standard Low-Capacitance I al ?IISC C_ _15 fAV
aracteristic mbol =
e Y SB66 SB66C = | Ta=25C
Power supply voltage Vcc 20to55V 1.65t05.5V % 3
Output voltage (typ.) VoH Full swing Full swing § 2
Quiescent supply current (max) lcc 10 uA @Vecc=5.5V ‘g_
g ;
M Characteristics Comparison 0 1 2 3 4 5
Characteristi svmbol | Test Gonait Standard Low-Capacitance Input Voltage, Vis (V)
aracteristic mbol est Condition
Y SB66 SB66C
Switch on-resistance (typ.) Cio Vcc=5.0V 16 pF 10 pF
: Vcc=4.5V
On-resistance (typ.) Ron 3Q 4.0Q
Vis=0V
Approx. output rise and fall Vecc =45V
A tr/tf CL=15pF 2.7ns 21ns
Ron Characteristics (Typ.) Frequency Characteristics (Typ.) Output Rise Time Comparisons
10 T Vcc =55V
Vec=4.5V 0 O —
gl Ta=25C _ A TN S0V
6 /\ _ ") = \
S ~ g 5 L 12 Vee
n%: 4 < £ -3 dB Line
[ Seais7c 3 8
5 =5
—6 GND
0 —7
0 1 2 3 4 1 10 100 1000
Vis (V) Frequency (MHz) *: The output fall times are also symmetrical.
B Product Lineup with a Parallel P/N-Channel Switch Configuration
) ) - . Function Number Package .
Configuration # Circuits Series = = = Mass Production
Standard Low-Capacitance Suffix Name Number of Pins
66 FU usv 5 Y
66C FU usv 5 Y
Single TC7SB Lex MP6 6 Under development
FU usv 5 Y
67C
L6X MP6 6 Under development
SPST
66 FK uss 8 Y
FK uss 8 Y
66C
Dual TC7WB L8X MP8 8 Y
FK uss 8 Y
67C
L8X MP8 8 Y
FU use 6 Y
SPDT Single TC7SB 3157C
L6X MP6 6 Under development




» 4 General-Purpose Logic Families

GENERAL-PURPOS

. Bus Switches

» 5V Bus Switches That Consist of N-Channel FETs

TC7SB/WB/MBxxxx and TC7WB/MBxxxxC Series N-Channel FET Switch Configuration
Improves the speed and reduces the current consumption of 5-V
systems. A 14] B

Available in 8-bit, 4-bit, 2-bit, 1-bit configurations.
New C Series with reduced switch capacitances

OE

M Features (MB3257)
® Parallel N-channel FET configuration ideal for reducing system current

consumption < Input Voltage vs Output Voltage (Typ.)
® Supply voltage range of 4.0t0 5.5V ‘5’ 5 Voo =50V
® TC7SB/WB/MBxxxC Series: Low-capacitance 5-V bus switches > : lis =1 uA
® Both control and switch pins have power-down protection function, which eases g 2 Ta=25C

system power management. ; 1
® Packages: Leaded US and TSSOP, and leadless VQON §' O 1 2 5 4 &

Input Voltage, Vis (V)

B Key Specifications M Characteristics Comparison
L Standard Low-Capacitance o » Standard Low-Capacitance
Characteristic Symbol Characteristic Symbol| Test Condition
MB3257 MB3257C MB3257 MB3257C
Power supply voltage Vcc 45t055V 40to55V Switch on-resistance (typ.) | Cio | Vcc=5.0V 19 pF 8.5 pF
Output voltage (typ. Vi 42V @lis=-1uA,Vcc=5.0V i Vcc=45V
o ge (typ.) oH I — 2 On-resistance (typ.) Ron < 5Q 3Q
Power-off leakage current (max) | lorr | 1 uA @An, Bn, OE=0t05.5V,Vcc=0V Vis=0V
Quiescent supply current (max) | Icc 10 uA @Vec=5.5V Approx. output rise and Vec=4.5V
fall times W c=tspF | 2918 20ns
Ron Characteristics (Typ.) Frequency Characteristics (Typ.) Output Rise Time Comparisons
Vce = 4;5 \ 0 Vee=5.5V I B3257C I 42V
30l Ta=25C ~ Vec=5.0V
= ’ 1 _— N Ta=25C
g 5 S ot Lo PANBY L e 1/2 Vee
z
8 ==/ £ - MB3257
®= % N 3 |3 9B Line
e EEED) | | L] e
0 1 > 3 4 5 1 10 100 1000 e
Vis (V) Frequency (MHz) *: The output fall times are also symmetrical.
M Product Lineup
) . L . Function Number Package
Conf t # Circuit: S i
AT reutts eres Standard Low-Capacitance Suffix Name Number of Pins Mass Production
384
Single F \" Y
Ing TC7SB 385 u us 5
125
Dual TC7WB 126 FK uss 8 Y
. FT TSSOP14 14
Quad TC7MB 3125 FK us14 14 Y
SPST 3126C
FTG VQON16 16
FT TSSOP20 20
3244 3244C FK US20 20 Y
Octal TC7MB FTG VQON20 20
3045 FT TSSOP20 20
3245C FK US20 20 Y
FTG VQON20 20
o FT TSSOP16 16
SPDT Quad 3257C FK Us16 16 Y
FTG VQON16 16
TC7MB FT TSSOP16
1 Y
SP4T Dual 3253 FK Us16 6
FT TSSOP16
i 251 Y
SP8T Single 325 = US16 16
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» 5 L-MOS (1- to 3-Gate Logic ICs)

GENERAL-PURPOSE iL_T'E!i.?l

. Overview of L-MOS

M Packaging Features

1. Ultra-small, thin packages
Many L-MOS ICs are available in ultra-small, thin packages such
as 5-pin fSV (SOT-953) (measuring 1.0 mm x 1.0 mm x 0.48 mm)
and CST8 (measuring 1.45 mm x 1.35 mm x 0.38 mm).

2. Product series and function lineups
Toshiba offers a wide range of functions as well as product
series that meet various supply voltage requirements.

M Product Lineup

3. General packages
L-MOS ICs are also available in various industry-standard
packages for ease of use:
fSV (SOT-953), ESV (SOT-553), USV (SOT-353),
SMV (SOT-25), ES6 (SOT-563), US6 (SOT-363),
MP8 (SOT-902), US8 (SOT-765), SM8 (SOT-505),
MP6 (SOT-886)

16 16 -—»/ 20 _/‘ﬁ’/
10 e [H o T faaad
1.0[1@7 1.6L@ 16 [/Q f@ &R m 4"0 @
386 Package JE /
Parts Dimensions | {SV ES6 ESV usée usv SMV uss SM8
(mm) (SOT-953) (SOT-563)  (SOT-553)  (SOT-363, (SOT-353, (SOT-25, (SOT-765)  (SOT-505)
SC-88) SC-88A) SC-74A)
Standard
Series
= VHS Series 13 2 13 13 13 8 16 16
Series
Under Under
NEW development NEW NEW development
= SHS Series 14 14 14 2 15 15 15 16 16
.~ AHS Series H
Under
development development
== LVP Series

» Ultra-Small, Thin Packages

EDCEC D EDED O M G
(SOT-353) (SOT-553) (SOT-886) (SOT-953) (SOT-505) (SOT-765) (SOT-902)
L-MOS L-MOS
TC7SGxxFU TC7SGxxFE TC7SGxxL6X | TC7SGxxAFS TC7WGxxFU TC7WGxxFK  TC7WGxxL8X | TC7WGxxFC
7% 59% 23%
39% 43% 31% Q"&W Q"@W Smaller
Smaller Smaller Smaller HIRININ onno
e - |=»F i
ounting i (=} [
e . Nl
oo (Bottom view) Oooog (Bottom view) | (Bottom view)
4.2 mm? 2.56 mm? 1.45 mm? 1.0 mm? Loy
11.6 mm? 6.2 mm? 2.56 mm? 1.96 mm?
Package Package
= =[] = ] = = 1=
0.9 mm 0.55 mm 0.50 mm 0.48 mm 1.1 mm 0.7 mm 0.5 mm 0.38 mm )

m fSV
® Package dimensions: 1.0 mm x 1.0 mm x 0.48 mm (typ.)
® Lead pitch: 0.35 mm

B CST8
® Package dimensions: 1.45 mm x 1.35 mm x 0.38 mm (typ.)
® Lead pitch: 0.40 mm

H MP8

® Package dimensions: 1.6 mm x 1.6 mm x 0.5 mm (typ.)
® Lead pitch: 0.50 mm

B MP6

® Package dimensions: 1.45 mm x 1.00 mm x 0.50 mm (typ.)
® Lead pitch: 0.50 mm
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» 5 L-MOS (1- to 3-Gate Logic ICs)
GEN*AL-PURE'

IENE iF

. L-MOS Performance Comparisons

C The SHS Series is now available in the fSV package. )
Parameter LVP Series*? AHS Series SHS Series*! VHS Series TTL-Level Input Series
2.8 ns max 2.4 ns typ. 10 ns typ.
Propagation 25 ns typ. @Vcc =33V @Vcc =33V 3.7 ns typ. 4.2 ns typ. (3-State Buffer)
- @Vcc =33V @Vcc=5V @Vcc=5V
delay time CL=15bF CL=30pF CL=15pF CL=15bF CL=15pF @Vcc=55V
(NAND gate) i RL= 500 Q RL=1MQ i il S CL=15pF
B Ta= -401t085°C Ta=25C - - Ta=25C
Operating 1.8t0 5.5V
voltage 09t0 3.6V 1.8t03.6V 1.65 10 5.5 V*3 2to 55V 45t055V 45t055V
Input voltage _ _
o a—_ 55V 3.6V 55V 55V
Output » *
power-down 3'6*\2/ ‘ 3.6V 5'5*\1/ 1 - - -
protection - -
Output I'oH 1, 8 mA min 24 mA min 24 mA min 8 mA min 8 mA min 4 mA min
current loL (@Vcec=3V) (@Vcec =3V) (@Vcc=3V) (@Vcc=4.5V) (@Vcc=4.5V) (@Vcc=4.5V)
Electrical
characteristics Same as Accepts TTL-level inputs:
(except for Same as TC74LCXxx S0 ViL = 0.8 V (max)
g - TC74VCXxx . TC74VHCxxx :
permissible series series when i Vit =2.0 V (min)
power dissipation Vee=38.3V Delivers full-swing outputs.
rating)

*1: The TC7SZxxF/FU/FE, TC7PZxxFU and TC7WZxxFU/FK/L8X Series have input voltage tolerance and output power-down protection features. The TC7SZxxAFS
Series has only the input voltage tolerance feature.

*2: The TC7SGxxFU/FE, TC7PGxxxFU and TC7WGxxFU/FK/FC/L8X Series have input voltage tolerance and output power-down protection features.
TC7SGxxAFS and TC7PGxxAFE have only the input voltage tolerance feature.

*3: TC7WZxxFU/FK/L8X and TC7SZxxAFS/FE Series

B Comparisons of Propagation Delay Times Among L-MOS Series

100
70
50
2 30
2 \/1TC7SG and TC7TWG (LVP) Series
£
>
®©
& 10 \\
5 7 N — TC7SH and TC7WH (VHS) Series
‘g N\
2 8 CL=50pF
o B
o 3 S~
—~———— [CL=10pF TC7SZ (SHS) Series
\;
TC?PA (AHS) Series Ci= 3? PF, RL=500Q CL=15 p‘Fy Ru=1MQ
1
0 0.9 1 1.8 2 3 3.6 4 5 B 6 7
Operating Voltage (V)
* These performance curves only represent typical device characteristics and are not necessarily guaranteed.
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l Typical Performance Characteristics of the L-MOS ICs

» Low Power Consumption

The lowered power consumption helps to extend battery life for portable electronic devices.

100000
10000
T AHS Series /
< 1000 =
= SHS Series /
< 100 )
(6]
- Lower suppl
10 current L
% VHS Series (Lol Clel0)
LVP [Series
* These performance curves only represent
0.1 1 10 100 typical device characteristics and are not
f (MHz) necessarily guaranteed.
» Optimal Switching Characteristics
tpHL @ Vcec =2.5V, CL = 30pF tpLH @ Vcc = 2.5V, CL = 30pF
1 V/div, 2 ns/div 1 V/div, 2 ns/div
AHS [Series
VHS Series SHS|Series | /
X
LVP-Series | Input
/ o f/ / ~ =
/ \’% X LVP Series
Input| avis|series |/ VHS Series | | |
SHS|Series
Lower switching noise ks g no * These performance curves
Lower undershoot L Ol only represent typical device
characteristics and are not
necessarily guaranteed.

» Drive Current (Typ.)

B High-level output current

Vec=1.8V, Ta=25C Vecc =23V, Ta=25C Vec=3.0V,Ta=25C
z < < 9
E O £ 0 = £ 1 1]
%' = z |t | z — VHS Series —— /7
= VHS Series / = VHS Series / = /
€ A c p. c
2 2 4 2
3 8 // S 50
E |~ SHS Series = Seri 3 v
§_25 i |‘ | — §- SHS Series | §- ///
% AHS Series 3 —50 ] | SHS Series 7
2 3 AHS Series 3 |1 =
3 3 | 4 EHH==A
5 5 ‘ 5 T AHS Series
2 £ -70 £ -100 =
405 1 1.8 =0 1 2 23 T 1 2
High-Level Output Voltage, VoH (V) High-Level Output Voltage, VoH (V) High-Level Output Voltage, VoH (V)
M Low-level output current
Vec=1.8V,Ta=25C Vcc =23V, Ta=25C Vcc=3.0V,Ta=25C
;é\40 A‘HS - gm | \ §1oc A‘HS‘Sl ies |
E glies < AHS Series T =1 o oeres
2 — o~ — i 2 m———
£ [ £ 50 Serie £ - SHS Series |—
§ 25 // SHS Series é /1 SHS Series E’
3 — 3 / ,/' 3 50
3 / L~ 5 /| =
2 A s /4 =
3 5 / E //
- = /4 ) = VHS Series
: |/ VHS Series 2 |7 VHS Series 5 -
= o /, =
£ 0 20 £ 0
- - |
0 1.8 23

1 1 2 1 2
Low-Level Output Voltage, Vo (V) Low-Level Output Voltage, VoL (V) Low-Level Output Voltage, VoL (V)

* These performance curves only represent typical device characteristics and are not necessarily guaranteed.
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» 5 L-MOS (1- to 3-Gate Logic ICs)

I Interface Characteristics

M Interface Performance H Input and Output Voltage Ranges

The AHS, SHS, VHS and LVP Series incorporate input voltage S LVP SHS AHS VHS
tolerant and output power-down protection features. Input | Active 0to5.5V | 0to55V | 0t03.6V | 0to55V
® Input voltage tolerant: Allows interfacing between components VP;L%%E Power-down 0to55V | 0to55V | 0to3.6V | 0to55V

using different supply voltages (e.g., backup circuit) Output enabled | 0 to Vce 0to Vce 0to Vce 0to Vce

Output
® Output power-down protection: Allows a voltage to be applied to voltage |Output disabled | 0t0 3.6 V# [0to 55V« | 0t0o3.6V | OtoVce
. . range
an output when power is removed (for IC protection) Power-down | 0t03.6V+# |0to5.5Vs| 0t03.6V | 0OtoVce
) ) ) . : The permissible output voltage range of the TC7SGxxAFS, TC7PGxxAFE and
M I/O Equivalent Circuit Diagrams TC7SZxxAFS Series is 0 to Vcc when outputs are disabled.
VHS Series
. AHS Series
Standard Series SsHS (TC7SZxxAFS) series SHS Series
TC7WT Series Lvp [TC7SGxxAFS) o Loo LVP Seri
TC7PGxxAFE eries
Vce Vee Vce
: [ ; ] }’_ ! : T ;
! | | ! | y 1
¥ x ! y S : |
Input © $ Output Input o $ Output Input© $ Output
I ¥ x| K x| % r
1 | 1 1 | I 1 | I
L Lo ; - Lo ; N Lo ;
GND GND GND

B Application Example (Interfacing Between 1.8V, 3V and 5V)
As many CPUs and memories are now available in low-voltage versions, many applications are being designed to operate in a mixed
1.8-V/3-V/5-V supply environment. Toshiba’s L-MOS ICs act as an interface between different voltage domains.

H Application Example (Interfacing from a 5-V Domain to a 3-V Domain to a 5-V Domain)

Vec =5V Vcec =3V Vec=5V

5-V Syst;j)/ 3-v System/j)/ 5-V System/T/

TTL-Level Input

SHS/VHS/LVP

Series
Voltage translation Voltage translation
from5Vto3V from3Vto5V

5-V Signal I 3-V Signal 5-V Signal

*The AHS Series does not allow a 5-V input because it exceeds the absolute maximum rating.

H Application Example (Interfacing from a 3-V Domain to a 1.8-V Domain to a 3-V Domain)

Vec=3V Vcc=1.8V Vec=3V Vec=3V
3-V Syste/m(f/ 1.8-V Syst;?/ 3-V Syst;?/
)
SHS/LVP
SHS/VHS/LVP SHS/VHS/LVP
Open-drain output
3-V Signal 1.8-V Signal 3-V Signal

7J7 Input-tolerant 7J7 Output pulled up to 3V 7J7

with an external resistor




. New Product

» Digital Clock Buffer IC: TC7SX04BFE

Toshiba has released a new L-MOS device designated the TC7SX04BFE, which is specifically designed for
clock buffer applications.

The TC7SX04BFE incorporates amplification and wave-shaping circuits in a single package, reducing the
number of external components required.

B Applications
Cell phones, smartphones, tablet PCs, digital cameras, etc.

M Features
® Operating supply voltage: Vcc = 1.65V to 3.6 V @ Allows both sine-wave and square-wave clock inputs.
® Reduces external component count and thus board space. ® Provides an output enable control input pin.

M Electrical Characteristics

Characteristic Symbol Condition Min Typ. Max Unit

Power supply voltage Vce - 1.65 - 3.6 \
Clock frequency fin Square wave 0.032 - 80 MHz
Clock frequency fiN Sine wave 12 - 80 MHz

CLOCK-IN voltage (peak-to-peak) Vicpp CONTROL = High (Output enabled) 0.7 - 3.6 \
Slew rate SR Vec=1.65t01.95V, CL=25pF, RL=1 MQ 0.53 - - V/ns

Input capacitance (CLOCK-IN pin) CIN-CKI Vcc=3.3V,Ta=25C - 3.3 - pF

B Pakage Dimensions B TC7SX04BFE Block Diagram
ESV (SOT-553)
Unit: min

1.6 |:| Vce

1.2
5 High- . Digital
o1 1 CLOCK-IN '— Pass —— Linear ___ ouipyt ﬂCLOCK'OUT
ol °4 .4 ° Filter S Buffer
Tl w
CRES o—1 CONTROL o |
4 (Active-High)

Digital Clock-Buffer IC: TC7SX04BFE D
GND

0.55
Ll
r___

0.12

B Application Circuit Example

1.65t0 3.6V

CONTROL 1 5Vce
Control Signal
(GPIO, etc.) Bypass
CLOCK-IN 2 I Capacitor
Clock Source I:

(Sine Wave or Square Wave) GND3 4 crockout
(TCXO, SPXO, PMIC Clock, etc.) ﬂﬁ: :'7 Load Device

Digital Output
(Square Wave)

No coupling capacitor
is required.
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» 6 Functional Selection Table (General-Purpose Logic ICs)

. CMOS Logic ICs (74AC, 74VHC, 74HC and Standard Series)

ACL VHS HS-C*MOS Standard C2MOS
No. i ) TC74AC TC74ACT TC74VHC TC74VHCT TC74VHCV TC74HC TC74HCT TC
(Xxx) # of Pins Functions Part Number XxxP xxxF xxxFT XxxP xxxF xxxFT xxxF XxxFT xxXFK | xxxAF | xxxAFT | xxxAFK | xxxFT xxxFK | xxxAP xxXAF | xxxAFT | xxxAP xxXAF | xxxAFT | xxxBP xxxBF | xxxBFT
Package DIP SOP TSSOP DIP SOP TSSOP SOP TSSOP us SOP TSSOP us TSSOP us DIP SOP TSSOP DIP SOP TSSOP DIP SOP TSSOP
00 14 Quad 2-Input NAND Gate O O O O O O O O O O O O O O O O
02 14 Quad 2-Input NOR Gate O O O O O O O O O O O O O
03 14 Quad 2-Input NAND Gate (Open-Drain) O O @] O O
04 14 Hex Inverter 0 0O O O O O O O O O O O O O O O
uo4 14 Hex Inverter U & = = =
05 14 Hex Inverter (Open-Drain) O O O O O O O O O
07 14 Hex Buffer (Open-Drain) O @] O O
08 14 Quad 2-Input AND Gate 0 0O O O O O O O O O O O 0 0O 0O 0
10 14 Triple 3-Input NAND Gate O O O O O O
11 14 Triple 3-Input AND Gate O O O O O O
14 14 Hex Schmitt Inverter O O O O O O O O O O O O O O O O
17 14 Hex Schmitt Buffer O O
20 14 Dual 4-Input NAND Gate O O O O O O O
21 14 Dual 4-Input AND Gate O O O O O
27 14 Triple 3-Input NOR Gate O @] @] O O
30 14 8-Input NAND Gate 0 0
32 14 Quad 2-Input OR Gate 0 O O O O O O O O O O O O O (] O
42 16 BCD-to-Decimal Decoder O O
74 14 Dual D-Type Flip-Flop with Preset and Clear O O O O O @] O @] @] O O O O O O
85 16 4-Bit Magnitude Comparator O O
86 14 Quad Exclusive -OR Gate O O O O O O O O O O O O O O
107 14 Dual J-K Flip-Flop with Clear OJ O
109 16 Dual J-K Flip-Flop with Preset and Clear O O O O
112 16 Dual J-K Flip-Flop with Preset and Clear O O O O O O
123A 16 | Dual Monostable Multivibrator (tw out = 1.0 Cx - Rx) O O O (0O (*) 0O
125 14 Quad Bus Buffer (3-State) O O O O O O O O O O O
126 14 Quad Bus Buffer (3-State) O O O O @] O @] O O O
132 14 Quad 2-Input Schmitt NAND Gate O O O O O
133 16 13-Input NAND Gate 0 O
138 16 3-to-8 Line Decoder O O O O O O O O O O O O O O O O
139 16 Dual 2-to-4 Line Decoder O O O O O O O O O O O O O O O O
148 16 8-t0-3 Line Priority Encoder O O
151 16 8-Channel Multiplexer O O O OJ O O
153 16 Dual 4-Channel Multiplexer O O O O O O O O O
155 16 Dual 2-to-4 Line Decoder O O
157 16 Quad 2-Channel Multiplexer O O O O O O O O O O O O O
158 16 Quad 2-Channel Multiplexer (Inv.) 0 O
161 16 Sync. Binary Counter with Async. Clear O O O O O O O O O O
163 16 Sync. Binary Counter with Sync. Clear O O O O O O O O O O
164 14 8-Bit Serial-In / Parallel-Out Shift Register 0 O O O O O O O O 0 0O
165 16 8-Bit Parallel-In / Serial-Out Shift Register O O O O O
166 16 8-Bit Parallel-In / Serial-Out Shift Register O O O O
173 16 Quad D-Type Register (3-State) O O
174 16 Hex D-Type Flip-Flop with Clear 0 O O O 0 0 O 0 0 0 O 0
175 16 Quad D-Type Flip-Flop with Clear 0 O O O O O O O O O
191 16 4-Bit Blnary Up/Down Counter O O
193 16 Sync. Up/Down Binary Counter O O
221A 16 | Dual Monostable Multivibrator (tw out = 1.0 Cx - Rx) O O O (x) O (*0

O : Being or planned to be manufactured also at Toshiba’s fabs outside of Japan
[ : Manufactured only in Japan
(*): The part number suffix is AP and AF, not AAP or AAF.
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R ;

. CMOS Logic ICs (74AC, 74VHC, 74HC and Standard Series)

» 6 Functional Selection Table (General-Purpose Logic ICs)

ACL VHS HS-C2MOS Standard C2MOS
No. i TC74AC TC74ACT TC74VHC TC74VHCT TC74VHCV TC74HC TC74HCT TC
(xxx) # of Pins Functions Part Number XxxP xxxF XxxxFT xxxP xxxF XxxFT xxxF XxxFT xxXFK | xxxAF | xxxAFT | xxxAFK | xxxFT | xxxFK | xxxAP | xxxAF | xxxAFT | xxxAP | xxxAF | xxxAFT | xxxBP | xxxBF | xxxBFT
Package DIP SOP TSSOP DIP SOP TSSOP SOP TSSOP us SOP TSSOP us TSSOP us DIP SOP TSSOP DIP SOP TSSOP DIP SOP TSSOP
237 16 3-t0-8 Line Decoder/Latch O O
238 16 3-to-8 Line Decoder O O O O O
240 20 Octal Bus Buffer (3-State, Inverted) O O O O O O O O @] O O @] O O O O O O
241 20 Octal Bus Buffer (3-State) O O
244 20 Octal Bus Buffer (3-State) 0 O O O O O O O O O O O O O O O [ 0
245 20 Octal Bus Transceiver (3-State) O O O O O O O O O O O O O O O O O O
251 16 8-Channel Multiplexer (3-State) O O
253 16 Dual 4-Channel Multiplexer (3-State) 0 0O
257 16 Quad 2-Channel Multiplexer (3-State) 0 O O O O O O O O
258 16 Quad 2-Channel Multiplexer (3-State, Inverted) O O
259 16 8-Bit Addressable Latch O O
273 20 Octal D-Type Flip-Flop with Clear O O O O O O O O O O O O
279 16 Quad S-R Latch O O
280 14 9-Bit Parity Generator/Checker O O O O O O
283 16 4-Bit Binary Full Adder O O O O
299 20 8-Bit PIPO Shift Register O O O O O O O O
365 16 Hex Bus Buffer (3-State) 0 O
366 16 Hex Bus Buffer (3-State, Inverted) OJ O
367 16 Hex Bus Buffer (3-State) O O O O O @] O O O O
368 16 Hex Bus Buffer (3-State, Inverted) O O O O O
373 20 Octal D-Type Latch (3-State) O O O O O O O O O O O O O O O O (] O
374 20 Octal D-Type Flip-Flop (3-State) O O O O O O O O O O O O O O O O O O
375 16 Quad D-Type Latch O O
377 20 Octal D-Type Flip-Flop O O O O
390 16 Dual Decade Counter 0 O O O
393 14 Dual Binary Counter O O O O O O O O
423A 16 | Dual Monostable Multivibrator (tw out = 1.0 Cx - Rx) (*0O (=0
521 20 8-Bit Equality Comparator O O O O
534 20 Octal D-Type Flip-Flop (3-State, Inverted) 0 O
540 20 Octal Bus Buffer (3-State, Inverted) O O O O O O O O O O O O O O O O O O
541 20 Octal Bus Buffer (3-State) O O O O O O O O O O O O O O O O O O
564 20 Octal D-Type Flip-Flop (3-State, Inverted) 0 0
573 20 Octal D-Type Latch (3-State) 0 O O O O O O O O O O O O O O O O O
574 20 Octal D-Type Flip-Flop (3-State) O O O O O O O O O O O O O O O O O O
590 16 8-Bit Binary Counter/register (3-State) O O
592 16 8-Bit Register/Binary Counter O O
595 16 8-Bit Shift Register/Latch (3-State) O O O O O
597 16 8-Bit Latch/Shift Register O O
640 20 Octal Bus Transceiver (3-State, Inverted) O O O O O O O O
670 16 4-Word x 4-Bit Register File (3-State) O O
688 20 8-Bit Equality Comparator 0 O O O
697 20 U/D 4-Bit Binary Counter/Register (3-State) O O
4001 14 Quad 2-Input Positive NOR Gate O O O
4002 14 Dual 4-Input Positive NOR Gate 0 O

O : Being or planned to be manufactured also at Toshiba’s fabs outside of Japan

[ : Manufactured only in Japan
(*): The part number suffix is AP and AF, not AAP or AAF.
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» 6 Functional Selection Table (General-Purpose Logic ICs)

g

. CMOS Logic ICs (74AC, 74VHC, 74HC and Standard Series)

ACL VHS HS-C2MOS Standard C?MOS
No. . TC74AC TC74ACT TC74VHC TC74VHCT TC74HC TC74HCT TC
(xxx) # of Pins Functions Part Number xxxP xxxF xxxFT xxxP xxxF xxxFT xxxF xxxFT xxxFK xxXAF | xxxAFT | xxxAFK | xxxAP xxXAF | xxxAFT | xxxAP | xxxAF | xxxAFT | xxxBP xxxBF | xxxBFT
Package DIP SOP TSSOP DIP SOP TSSOP SOP TSSOP us SOP TSSOP us DIP SOP TSSOP DIP SOP TSSOP DIP SOP TSSOP
4011 14 Quad 2-Input Positive NAND Gate O O O
4013 14 Dual D-Type Flip-Flop O O
4015 16 Dual 4-Stage Static Shift Register O O
4017 16 Decade Counter/Divider 0 0O O O
4020 16 14-Stage Binary Counter O O O 0 O 0 O
4021 16 8-Bit Parallel-In, Serial-Out Shift Register O O
4024 14 7-Stage Binary Counter O O O O
4027 16 Dual J-K Master-Slave Flip-Flop O O
4028 16 BCD-to-Decimal Decoder O O 0O O
4030 14 Quad Exclusive-OR Gate O O
4040 16 12-Stage Binary Counter O O O O O O O
4044 16 Quad Positive NAND R/S Latch 0 0
4049 16 Hex-Inverting Buffer/Converter O O O 0O O
4050 16 Hex Non-Inverting Buffer/Converter O O O O O
4051 16 Single 8-Channel Analog Multiplexer/Demultiplexer O O O O O O
4051A 16 Single 8-Channel Analog Multiplexer/Demultiplexer O O O
4052 16 Dual 4-Channel Analog Multiplexer/Demultiplexer 0 O O O O O
4052A 16 Dual 4-Channel Analog Multiplexer/Demultiplexer O O O
4053 16 Triple 2-Channel Analog Multiplexer/Demultiplexer O O O O O O O O
4053A 16 Triple 2-Channel Analog Multiplexer/Demultiplexer O O O
4060 16 14-Stage Binary Counter/Oscillator 0 O
4066 14 Quad Bilateral Switch O O O O O O
4066A 14 Quad Bilateral Switch O O O
4069U 14 Hex Inverter O O O
4071 14 Quad 2-Input Positive OR Gate O O
4072 14 Dual 4-Input Positive OR Gate O O
4075 14 Triple 3-Input Positive OR Gate O O
4078 14 8-Input Positive OR/NOR Gate O O
4081 14 Quad 2-Input AND Gate O O
4093 14 Quad 2-Input NAND Schmitt Trigger O O
4094 16 8-Stage Shift-and-Store Bus Register O O O O
40102 16 Dual BCD Programmable down Counter O O
40103 16 8-Bit Binary Programmable down Counter O O
40105 16 4-Bit x 16-Word FIFO Register O O
4511 16 BCD-to-7-Segment Latch/Decoder/Driver O O O O
4512 16 8-Channel Data Selector O O
4520 16 Dual Binary up Counter O O O |
4521 16 24-Stage Frequency Divider O
4538 16 Dual Precision Mono Multivibrator O O O O O
4584 14 Hex Schmitt Trigger O O
7007 14 Hex Buffer O O
7240 20 Octal Bus Buffer (3-State, Inverted) O O
7244 20 Octal Bus Buffer (3-State) O O
7266 14 Quad Exclusive-NOR Gate O O
7292 16 Programmable Divider/Timer O O
9125 14 5-Bit Universal Schmitt Buffer (3-State) O O O O O
9126 14 5-Bit Universal Schmitt Buffer (3-State) [ @] O O O
9151 20 9-Bit Universal Schmitt Buffer O O O
9152 20 9-Bit Universal Schmitt Inverter v O O
9164 16 8-Bit Shift Register (P-IN/S-OUT, S-IN/P-OUT) O O
9273 20 Octal D-Type Flip-Flop with Clear [ @] @] (A O O
9541 20 Octal Universal Schmitt Buffer (3-State) O O O O O
9595 16 8-Bit Shift Register/Latch O O

O: Being or planned to be manufactured also at Toshiba’s fabs outside of Japan [1: Manufactured only in Japan [J% : Offered in a DIP package.
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A

. Low-Voltage CMOS Logic ICs (74VCX, 74LCX and 74LVX Series)

» 6 Functional Selection Table (General-Purpose Logic ICs)

Low-Voltage C*MOS
No. : ) TC74VCX TC74LCX TC74LVX
(Xxxx) Gl prcions et Pl xxXFT | xxxFK xxxFTG xxxF | xxxFT | xxxFK | xxxF | xxxFT | xxxFK
Package |TSSOP| US |VQON | SOP |[TSSOP| US SOP |TSSOP| US
00 14 Quad 2-Input NAND Gate O O O O O
02 14 Quad 2-Input NOR Gate O O O O O
04 14 Hex Inverter @] O O O O
05 14 Hex Inverter (Open-Drain) O O O
07 14 Hex Buffer (Open-Drain) 0 O O
08 14 Quad 2-Input AND Gate O O O O O
14 14 Hex Schmitt Inverter O O O O O
32 14 Quad 2-Input OR Gate O O O O O
74 14 Dual D-Type Flip-Flop with Preset and Clear O O O @] @]
86 14 | Quad Exclusive-OR Gate O 0 [l O ]
125 14 Quad Bus Buffer (3-State) O 0 O O O
126 14 Quad Bus Buffer (3-State) O O O
2125 14 Quad Bus Buffer with Series Resistor (3-State) O O
138 16 3-to-8 Line Decoder O O O O O
157 16 Quad 2-Channel Multiplexer O O J O O
174 16 | Hex D-Type Flip-Flop with Clear
240 20 Octal Bus Buffer (3-State/Inverting) O O O
244 20 Octal Bus Buffer (3-State) O 0 O O O
2244 20 Octal Bus Buffer with Series Resistor (3-State) O O
245 20 Octal Bus Transceiver (3-State) O | 0 0 O O
R2245 20 Octal Bus Transceiver with Series Resistor (3-State) O OJ OJ
257 16 Quad 2-Channel Multiplexer (3-State) O O O O O
273 20 Octal D-Type Flip-Flop with Clear O O O
367 16 Hex Bus Buffer (3-State)
373 20 Octal D-Type Latch (3-State) O O O O O
2373 20 Octal D-Type Latch with Series Resistor (3-State) O O
374 20 Octal D-Type Flip-Flop (3-State) O 0 O O O
2374 20 Octal D-Type Flip-Flop with Series Resistor (3-State) O O
540 20 Octal Bus Buffer (3-State/Inverting) O O O
541 20 Octal Bus Buffer (3-State) O O 0 0 O O
2541 20 Octal Bus Buffer with Series Resistor (3-State) @] O O
573 20 Octal D-Type Latch (3-State) O O O O O
2573 20 Octal D-Type Latch with Series Resistor (3-State) O O
574 20 Octal D-Type Flip-Flop (3-State) O O O O O
2574 20 | Octal D-Type Flip-Flop with Series Resistor (3-State) | O O
646 24 Octal Bus Transceiver/Register (3-State) O
652 24 Octal Bus Transceiver/Register (3-State) O
C3245 24 Dual Supply Octal Bus Transceiver (3-State) [
4245 24 Dual Supply Octal Bus Transceiver (3-State) ()
4051 16 8-Channel Analog Multiplexer/Demultiplexer O O O
4052 16 Dual 4-Channel Analog Multiplexer/Demultiplexer O O O
4053 16 | Triple 2-Channel Analog Multiplexer/Demultiplexer O O |
16240 48 16-Bit Bus Buffer (3-State/Inverting) O
16244 48 16-Bit Bus Buffer (3-State) O O
H16244 48 16-Bit Bus Buffer with Bushold O
162244 48 16-Bit Bus Buffer with Series Resistor (3-State) O
H162244 48 16-Bit Bus Buffer with Bushold/Series Resistor O
16245 48 16-Bit Bus Transceiver (3-State) O O
H16245 48 16-Bit Bus Transceiver with Bushold O
R162245 48 16-Bit Bus Transceiver with Series Resistor (3-State) O
HR162245 48 16-Bit Bus Transceiver with Bushold/Series Resistor O
16373 48 16-Bit D-Type Latch (3-State) O O
H16373 48 16-Bit D-Type Latch with Bushold O
162373 48 16-Bit D-Type Latch with Series Resistor (3-State) O
H162373 48 16-Bit D-Type Latch with Bushold/Series Resistor 0
16374 48 16-Bit Bus Flip-Flop (3-State) O O
H16374 48 16-Bit Bus Flip-Flop with Bushold O
162374 48 16-Bit Bus Flip-Flop with Series Resistor (3-State) O
H162374 48 16-Bit Bus Flip-Flop with Bushold/Series Resistor O

O: Being or planned to be manufactured also at Toshiba’s fabs outside of Japan
[J: Manufactured only in Japan
% : Housed in an SSOP package.
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Low-Voltage C*MOS

No. ' . TC74VCX TC74LCX TC74LVX
# of Pins Functions Part Number
(Xxx) xxXFT | xxxFK xxxFTG xxxF | xxxFT | xxxFK | xxxF | xxxFT | xxxFK
Package |TSSOP| US |VQON| SOP |TSSOP| US SOP |TSSOP| US
Z240| 20 | Octal Bus Buffer (3-State) O 0
ZA240| 20 | Octal Bus Buffer (3-State) O 0
Z244| 20 | Octal Bus Buffer (3-State) O 0
ZA244| 20 | Octal Bus Buffer (3-State) 0 0
16500| 56 | 18-Bit Universal Bus Transceiver (3-State) O
H16500| 56 | 18-Bit Universal Bus Transceiver with Bushold (3-State) |
R162500| 56 | 18-Bit Universal Bus Transceiver with Series Resistor (3-State) O
HR162500| 56 | 18-Bit Universal Bus Transceiver with Bushold/Series Resistor (3-State) O
16501| 56 | 18-Bit Universal Bus Transceiver (3-State) O
H16501| 56 | 18-Bit Universal Bus Transceiver with Bushold (3-State) |
R162501| 56 | 18-Bit Universal Bus Transceiver with Series Resistor (3-State) O
HR162501| 56 | 18-Bit Universal Bus Transceiver with Bushold/Series Resistor (3-State) |
16543| 56 | 16-Bit Registered Transceiver (3-State) O
H16543| 56 | 16-Bit Registered Transceiver with Bushold O
R162543| 56 | 16-Bit Registered Transceiver with Series Resistor (3-State) O
HR162543| 56 | 16-Bit Registered Transceiver with Bushold/Series Resister O
16600| 56 | 18-Bit Universal Bus Transceiver (3-State) O
H16600| 56 | 18-Bit Universal Bus Transceiver with Bushold (3-State) O
R162600| 56 | 18-Bit Universal Bus Transceiver with Series Resistor (3-State) 0
HR162600| 56 | 18-Bit Universal Bus Transceiver with Bushold/Series Resistor (3-State) O
16601| 56 | 18-Bit Universal Bus Transceiver (3-State) O
H16601| 56 | 18-Bit Universal Bus Transceiver with Bushold (3-State) |
R162601| 56 | 18-Bit Universal Bus Transceiver with Series Resistor (3-State) d
HR162601| 56 | 18-Bit Universal Bus Transceiver with Bushold/Series Resistor (3-State) O
16646| 56 | 16-Bit Bus Transceiver/Register (3-State) O
16646A| 56 | 16-Bit Bus Transceiver/Register (3-State) O
H16646| 56 | 16-Bit Bus Transceiver/Register with Bushold O
R162646| 56 | 16-Bit Bus Transceiver/Register with Series Resistor (3-State) |
HR162646| 56 | 16-Bit Bus Transceiver with Bushold/Series Resister d
16652| 56 | 16-Bit Bus Transceiver/Register (3-State) O
16652A| 56 | 16-Bit Bus Transceiver/Register (3-State) O
H16652| 56 | 16-Bit Bus Transceiver/Register with Bushold O
R162652| 56 | 16-Bit Bus Transceiver/Register with Series Resistor (3-State) O
HR162652| 56 | 16-Bit Bus Transceiver/Register with Bushold/Series Resister 0
16721| 56 | 20-Bit D-Type Flip-Flop (3-State) O
162721| 56 | 20-Bit D-Type Flip-Flop with Series Resistor (3-State) O
16821| 56 | 20-Bit D-Type Flip-Flop (3-State) O
162821| 56 | 20-Bit D-Type Flip-Flop with Series Resistor (3-State) O
16823| 56 | 18-Bit D-Type Flip-Flop (3-State) d
162823| 56 | 18-Bit D-Type Flip-Flop with Series Resistor (3-State) O
16827| 56 | 20-Bit Bus Buffer (3-State) O
H16827| 56 | 20-Bit Bus Buffer with Bushold O
162827 | 56 | 20-Bit Bus Buffer with Series Resistor (3-State) O
H162827| 56 | 20-Bit Bus Buffer with Bushold/Series Resister O
16834| 56 | 18-Bit Universal Bus Driver (3-State) d
162834 | 56 | 18-Bit Universal Bus Driver with Series Resistor (3-State) O
16835| 56 | 18-Bit Universal Bus Driver (3-State) O
162835| 56 | 18-Bit Universal Bus Driver with Series Resistor (3-State) |
16841| 56 | 20-Bit D-Type Latch (3-State) 0
162841| 56 | 20-Bit D-Type Latch with Series Resistor (3-State) O
16843| 56 | 18-Bit D-Type Latch (3-State) |
162843| 56 | 18-Bit D-Type Latch with Series Resistor (3-State) O
163245| 48 | Dual Supply 16-Bit Bus Transceiver (3-State) O O
R163245| 48 | Dual Supply 16-Bit Bus Transceiver with Series Resistor (3-State) O
164245| 48 | Dual Supply 16-Bit Bus Transceiver (3-State) O O
R164245| 48 | Dual Supply 16-Bit Bus Transceiver with Series Resistor (3-State) [l

[J: Manufactured only in Japan
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. CMOS Logic ICs (74AC, 74VHC, 74HC and Standard Series)

» 7 Functional Cross-Reference (General-Purpose Logic ICs)

AC640, ACT640

VHC245, VHCT245A

HCT541A, HC640A

Functi ACL VHS HS-C2MOS Standard C2MOS
unetions TC74AC/ACTxxx Series TC74VHC/VHCT/VHCVxxx Series TC74HC/HCTxxx Series TC4000/4500 Series
Gates | NAND AC00, ACT00, AC10, AC20 VHC00, VHCTO0A, VHC10, VHC20 HCOO0A, HCTOOA, HC10A, HC20A, HC30A, HC133A 4011B
Open-Drain VHCO03 HCO03A
NOR AC02, ACTO2 VHCO02, VHC27 HCO02A, HCTO2A, HC27A, HC4002A, HC4078A 4001B
AND AC08, ACT08, AC11 VHC08, VHCTO08A, VHC11, VHC21 HCO8A, HCTO08A, HC11A, HC21A 4081B
OR AC32, ACT32 VHC32, VHCT32A HC32A, HCT32A, HC4072A, HC4075A, HC4078A 4071B
Buffer HC4050A, HCT7007A 4050B
l Open-Drain HCO7A
Inverter ACO04, ACTO04 VHC04, VHCTO04A, VHCU04 HCO4A, HCTO4A, HCUO4A, HC4049A 4069UB, 4049B
| Open-Drain | ACO5 VHCO05 HCO5A
Exclusive-OR AC86, ACT86 VHC86, VHCT86A HC86A, HCT86A 4030B
Exclusive-NOR HC7266A
Schmitt | NAND VHC132 HC132A 4093B
Buffer VHCV17
Open-Drain VHCVO07
Inverter AC14, ACT14 VHC14, VHCT14A, VHCV14 HC14A 4584B
Open-Drain VHCV05
Buffers | 3-State Buffer QUAD AC125, AC126 VHC125, VHCT125A, VHC126, VHCT126A HC125A, HC126A
HEX AC367 VHC367, VHCT367A, VHC368 HC365A, HC366A, HC367A, HC368A,
AC240, ACT240, AC244, ACT244, AC245, ACT245 VHC240, VHCT240A, VHC244, VHCT244A HC240A, HCT240A, HC241A, HC244A, HCT244A
OCTAL AC540, ACT540, AC541, ACT541 VHC540, VHCT540A, VHC541, VHCT541A HC245A, HCT245A, HC540A, HCT540A, HC541A

Schmitt Buffer

VHC9151, VHC9152

3-State Buffer

VHC9541, VHCT9541A, VHC9125, VHCT9125A
VHC9126, VHCT9126A, VHCV240, VHCV244
VHCV540, VHCV541, VHCV245

HC7240A, HC7244A

Flip-Flops DUAL AC74, ACT74, AC109, AC112, ACT112 VHC74, VHCT74A HC74A, HCT74A, HC107A, HC109A, HC112A 4013B, 4027B
QUAD AC175, ACT175 VHC175 HC175A,
HEX AC174, ACT174 VHC174 HC174A, HCT174A
AC273, ACT273, AC374, ACT374, AC377 HC273A, HCT273A, HC374A, HCT374A, HC377A, HC564A,
OCTAL ACS34 AC574. ACTS74 VHC273, VHC374, VHCT374A, VHC574, VHCT574A HC574A, HCTS74A
| Schmitt VHC9273, VHCT9273, VHCV374, VHCV574
HC259A, HC279A, HC373A, HCT373A, HC375A
Latches AC373, ACT373, AC573, ACT573 VHC373, VHCT373A, VHC573, VHCT573A HC573A. HOTS73A 4044B
| Schmitt VHCV373, VHCV573
Multivibrators VHC123A, VHC221A HC123A, HC221A, HC423A, HC4538A 4538B
VHC138, VHCT138A, VHC139, VHCT139A, HC42A, HC138A, HCT138A, HC139A, HCT139A
DEZER IR AC138, ACT138, AC139, ACT139 VHC238 HC155A, HC237A, HC238A, HC4028A, HC4511A 4028B, 45118
Encoders HC148A
Drivers LED HC4511A 4511B
_ VHC164, VHC165, HC164A, HC165A, HC166A, HC173A, HC299A,
Registers Shift AC164, ACT164, AC166, AC299, ACT299 VHC299, VHC595 HC595A, HC597A, HC670A, HC4094A, HC40105A 40158, 40218, 40948
Schmitt Shift VHC9164, VHC9595
VHC161, VHC163,
Binary AC161, ACT161, AC163, ACT163, VH393, HC161A, HC163A, HC191A, HC193A, HC393A, HC590A, HC592A, 45208,
AC393 VHO4040, VHC4020 HCB97A, HC4020A, HC4040A, HC4520A 4020B, 4024B, 40408
Counters Decade AC390 HC390A
Divider HC4024A, HC4060A, HC40102A, HC40103A, 40208, 40248, 40408, 45218
HC7292A ’ ’ ’
Others HC4017A 4017B
Analog VHC4051A, VHC4052A, VHC4053A HC4051A, HC4052A, HC4053A, HCT4053A 4051B, 4052B, 4053B
Multiplexers - AC151, ACT151, AC153, ACT153, AC157, VHC158, HC151A, HC153A, HC157A, HCT157A, HC158A, HC251A, HC253A, 15128
ACT157, AC257, ACT257, AC258 VHC157, VHC257 HC257A
, , Adder AC283 HC283A
Arithmetic
L Comparator AC521, ACT521 HC85A, HC688A, HCT688A
Circuits Parity Tree AC280, ACT280 HC280A
FIFO Memories HC40105A
Others Analog Switch VHC4066A HC4066A 4066B
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. Low-Voltage CMOS Logic ICs (74VCX, 74LCX and 74LVX Series)

» 7 Functional Cross-Reference (General-Purpose Logic ICs)

. VCX LCX LVX
Functions
TC74VCXxxx Series TC74LCXxxx Series TC74LVXxxx Series
NAND VCX00 LCX00
NOR VCX02 LCX02
AND VCX08 LCX08
OR VCX32 LCX32
Inverter VCX04 LCX04
VCX125, VCX2125, LCX125, LCX126, LCX240, LCX244,
VCX244,VCX2244, LCX540, LCX541,
VCX541, VCX2541, LCX16240, LCX16244,
Bus Buffer VCX16244, VCX162244, LCXZ240, LCXZ244,
VCX16827, VCX162827, LCXZA240, LCXZA244
VCXH16244, VCXH162244,
VCXH16827, VCXH162827
VCX245, VCXR2245, LCX245, LCX646, LCX652,
VCX16245, VCXR162245, LCX16646A, LCX16245,
VCX16500, VCXR162500, LCX16652A
VCX16501, VCXR162501,
Gates VCX16543, VCXR162543,
Buffers VCX16600, VCXR162600,
VCX16601, VCXR162601,
VCX16646, VCXR162646,
VCX16652, VCXR162652,
Bus Transceiver VCXH16245, VCXHR162245,
VCXH16543, VCXHR162543,
VCXH16646, VCXHR162646,
VCXH16652, VCXHR162652,
VCXH16500, VCXH16501,
VCXH16600, VCXH16601,
VCXHR162500, VCXHR162501,
VCXHR162600, VCXHR162601
VCX163245, VCX164245 LCX163245, LCXR163245, LVX4245,
Dual Supply LCX164245, LCXR164245 LVXC3245
Exclusive-OR VCX86 LCX86
Schmitt Trigger VCX14 LCX14
Open-Drain LCX05, LCX07
VCX74, LCX74, LCX273,
VCX374, VCX2374, LCX374,
VCX574,VCX2574, LCX574, LCX16374
VCX16374, VCX162374,
) VCX16721, VCX162721,
Flip-Flops
VCX16821, VCX162821,
VCX16823, VCX162823,
VCX16834, VCX162834,
VCX16835, VCX162835,
VCXH16374, VCXH162374
VCX373, VCX2373, LCX373, LCX573,
VCX573, VCX2573, LCX16373
VCX16373, VCX162373,
Latches
VCX16841, VCX162841,
VCX16843, VCX162843,
VCXH16373, VCXH162373
Decoders VCX138 LCX138
Digital VCX157, VCX257 LCX157, LCX257
Multiplexers LVX4051, LVX4052,
Analog
LVX4053
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B Level shifters
B Dual-Supply Level Shifters

Number| g Functions TSSOP| SSOP | VAON'| 16 | VOON | ysg | osT8 | UF6 | MP6 |CST6C |WCsPs
Direction Part Number of Wiclﬂh ;
Pins ﬂggg Bushold l\ll_gige F{Sezril:setzr Aisys Bie;ls XXXFT | xxxFS | xxxFTG| xxxFK | xxxFTG| xxxFK | xxxFC | xxxTU | xxxL6X | xxxFC |xxxWBG
25|18
TC74VCX163245 O
33|25
1.8 |25
TC74VCX164245 O
25 (33
48 16
TC74LCX163245 5 2.5 O
TC74LCXR163245 O 3.3 O
TC74LCX164245 2.5 5 O
TC74LCXR164245 (@) 3.3 O
Bidirectional | TC74LVXC3245 33| 5 O
TC74LVX4245 5 |33 O
TC7MP3245 24 8 @] 1218 O
TC7TMPH3245 o] o 152 o
TC7MPN3245 O @) 25|33 O
TC7MP3125 O 1.2 18 O O
TC7MPH3125 O| O 15| 0 O
16 4 2.5
TC7MPN3125 O O 1.8 33 O 0
TC7MPS3125 o) 25| O |
TC7WP3125 8 5 O O O
TC7WPN3125 O O O O
TC7SP3125 O 1.2 18 O O
| TC7SPN3125 @) @) 15| O ad
Unidirectional 25
TC7SP334 O 1.8 *x
6 1 3.3
TC7SPN334 O @] 25 *x
TC7SP3125C O O
TC7SPN3125C (@) @) O
[J: Manufactured only in Japan **: Under development
B Logic Gates with Level-Shifting Function
Number : Functions WCSP6
Direction Part Number of Wsétth -
Pins C Function A-Bus (V) B-Bus (V) xxxWBG
TC7SP300 NAND Od
TC7SP302 NOR 1.2 18 O
1.5 ’
Unidirectional TC7SP308 6 1 AND 2.5 =
TC7SP332 OR 1.8 23 O
TC7SP381 Exclusive-NOR 25 ' O
TC7SP386 Exclusive-OR O
[J: Mass production
B Dual-Supply Bus Transceivers with Auto Direction Sensing (Bus Buffers)
Number | gy Functions WCSP24 | WCSP16 | WCSP12 | UQFN12 | US8 | WCSP8 | WCSP6
Directi Part Numb of : irecti .
recton Fart Tumber Pins bl Amgg]';?ﬁgo" Sleep Mode | Multiplexer V&C)A V&C)B xxxWBG | xxxWBG | xxxWBG | xxxMU | xxxFK | xxxWBG | xxxWBG
TC7LX1101 6 1 O @) O
TC7LX1102 8 2 O @] 1.2 1.2 O O
TC7LX1104 | 12 4 O O 1.5 15 O
Bidirectional | TC7LX0104 | 12 4 O @] 1.8 1.8 O
TC7LX1106 | 16 6 (@] @) 25 | 25 O
TC7LX1108 | 24 8 O @] 3.3 3.3 O
TC7LX1204 | 24 4 O O O O

[J: Mass production
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B Dual-Supply Bus Transceivers with Auto Direction Sensing (Switch Types)

Function Number TSSOP | US8/ | VQON usv/ UQFN
e _ sveoi1gy |Number|14/16/20|14/16/20| 16/20 | UFE | use | CST8 | MPE/B | "5
Functions |yyjgn| ~ Series | sve 18y | 3V 18V | “evershit | O
Level Shift Assist Circuit Pullsi?l!jlstl:g;?;tl})rs xxXFT | xxxFK | xxxFTG | xxxTU | xxxFU | xxxFC XXI)_(IS‘?(X/ MU
9306 o
TC7SPBxxx 6
9307 o
]
AO1 RAO1 - o
TC7LSxxx 6
BO1 RBO1 o o
9307 o o
8
9306 o o
TC7WPBxxx
8307 o
2 8
8306 o
SPST A02 RA02 o o o
TC7LSxxx 8
B02 RB02 o) o *
9307 0 o O%
TC7QPBxxx 14
9306 o o O%
4
A04 RA04 o -
TC7LSxxx 12/14
BO4 RBO4 o -
TC7MPBxxx 9307 20 O O
8 A0S RA08 -
TC7LSxxx 20
BOS RBOS o
9327 o o O%
SPDT 2 | TC7MPBxxx 14
9326 o o) O%

O: Mass production ¥ : Housed in an VQON16 package **: Under development
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. Bus Switches

M Functional Selection Table

Function Number Packaging
N — Control - L Low Voltage/ Numb:
Type Configuration | # Circuits Series ow ow voltage, umboer
> ¢ Input Sta;c\j/ard Lovg Sap. Voltage Low Cap. Suffix Name of
3V 3V Pins
i 3412 MT TQFN42 42
Octal Active-low
3415 MT TQFN42 42
High Speed TC7PClxxx
. SPDT . 3212 MT TQFN20 20
Switches Quad Active-low
3215 MT TQFN20 20
Quad Active-low TC7USBxxx 3212 WBG WCSP20 20
) WBG | WCSP8
SPST Dual Active-low 31 8
FK uss
) MU UQFN10 10
Active-low 40 FT | TSSOP14 | 14
SPDT Dual TC7USBxxx
. MU UQFN10 10
uSB Active-low 42
Switches FT TSSOP14 L
WBG 1
SPDT Dual Active-low 221 WCSP10 0
FT TSSOP14 14
221 WBG WCSP10 10
SPDT -
Dual TCUAXXxx 2221 WBG WCSP10 10
SP3T _ 231 WBG WCSP15 15
Active-high 66 66C 66C, L66C FU usv 5
Single Active-low TC7SBxxx 67C 67C L6eX MP6 6
Active-low 384
Active-high 385 L384A L384C FU usv 5
Active-high 66 66C 66C FK uss 8
Active-low 67C 67C L8X MP8 8
Active-low 125 L125A
Dual | pctive-high | TC7WBXxx 126 L126A FK uss 8
Active-high L3305C
Active-low L3306C FK uss 8
s FT TSSOP14 ”
Active-low L6125
Bus Switches SPST Active-high 161265 FK Uusi4
Quad FTG VQON16 16
. A | C L3125C al TSSOP14 14
ctive-low 3125 5
ACtiVe-high 3126C L3126C FK Usi14
TC7MBXXxX FTG VQON16 16
. FT TSSOP20
Active-low L3244A
(one per 4 S 3244C FK uUSs20 20
switches) TG VQON20
Octal FT TSSOP20
Active-low 3245 3245C | L3245A 132458
(for all 8 13245C FK us20 20
switches)
FTG VQON20
Bus Exchanges Single Active-low TC7WBXxxx 383 FK us8 8
) FU use 6
Single - TC7SBxxx 3157C 3157C
L6X MP6 6
FT TSSOP14 14
SPDT Dual Active-low L6353S FK uUS14
FTG VQON16 16
Multipl / 3057 L3257A FT TSSOP16
ultiplexers )
Demultiplexers Quad Active-low 3257C L3257C FK usie 16
TC7MBxxx FTG VQON16
3253 FT TSSOP16
SP4T Dual Active-low L3253C FK US16 16
FTG VQON16
SP8T Singl Active-| 3251 il TSSOP16 16
ingle ctive-low K US16
SPDT Single - TC7PBxxx 53 TU UF6 6
Di Itipl FK uss
CMUTIPIEXETS | spaT | single - TC7PBxxx 54 8
FC CST8
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. L-MOS Product Lineup by Series and Package

LVP Series AHS Series SHS Series VHS Series VHSWIS-;I;;‘?I Input ﬁL-LT\?ehl:ﬁ\':)ﬁdSeries Standard Series
Operating Supply Voltage 09t0 3.6V 1.8t036V 1562 :/0 ‘ 15"85\(; ‘ 1.65t0 5.5V 2t05.5V 45t055V 45t055V 3to 18V
lonl/low 8 mA min @ Ve =3V A, 24 mA min @ Vec =3V 8 mAmin @ Vec = 45V oy, SaemAmy
2.8 ns max 4.2 ns typ. 10 ns typ. 65 ns typ.
tpLH/pHL (NAND gate) 2%[‘1‘}’2';; \T/;c:zg:év @C\iczc T 53")?:’\/ z'g’it{ g'p% \Tlgc:zg:év 3.7 nstyp. @ Vec =5V, CL = 15 pF, Ta = 25°C @a’fg ‘2 ;’ g %L\’:ﬁ : ng g @CLV:°1 : ;’FV
Ta =25°C Ta=25°C Ta=25°C Ta=25°C
Input voltage tolerance Yes Yes Yes Yes No No
Output power-down protection No Yes No Yes No Yes No Yes No No No
Package | 1oy | wpe | Esv I R MPe | USs | SMB | ES6 |ooPe | fSV | MPe | ESV | ooPu (OTa5) |(sonasy)| MP8 | uss | swe | v | Esv | OBl O Ese uss | sms | ooV | MY SMme B T
Function (S0T:853) (SOT-886) | (S0T-553) (32 e | (SOT563)| (G ag) | OST®  |(s0T-002)|(507-765) | (50T:505)| (s0T563) | (g o0y | (SOT953) | (S0T-886) | (S0T553) (G gam i | e o) | (80T902)|(SOT-765) (SOT505) | (SOT:853)| (SOT-550) ((SC-BSA)) ((SC-74A)) (SoT563)| CST8  |(SOT-765)| (SOT-505) ((SC-88A)) ((30_74A)) (SOT:505) ((SC-74A)) (SOT-505)
NAND TC7SGOOAFS | TC7SGOOL6X | TC7SGOOFE | TC7SGOOFU TCTWGOOFC |TC7WGOOLBX| TC7TWGOOFK | TCTWGOOFU TC7SZ00AFS | TC7SZ00L6X | TC7SZOOFE | TC7SZ00FU TC7SZO00F TC7WZ0OL8X| TC7TWZOOFK | TCTWZOOFU | TC7SHOOFS | TCTSHOOFE | TC7SHOOFU | TC7SHOOF TCTWHOOFC | TC7WHOOFK | TC7WHOOFU | TC7SETOOFU | TC7SETOOF TC4S11F
NAND (Unbuffered) TCASU11F
NAND (Open-Drain) TC7SZ38FU TC7SZ38F TCTWZ38FK | TCTWZ38FU
AND TC7SGOBAFS | TC7SGOBLEX | TC7SGOSFE | TC7SGO8FU TCTWGOSFC |TCTWGO8LEX| TCTWGOBFK | TCTWGO8FU TC7SZ0BAFS | TCTSZ08LEX | TC7SZOSFE | TC7SZ08FU TC7SZ08F TCTWZOBLEX| TC7TWZ08FK | TCTWZOBFU | TC7SHOBFS | TCTSHOBFE | TCTSHOSFU | TCTSHOSF TCTWHOBFC | TC7WHOBFK | TCTWHOSFU | TC7SETO8FU | TC7SETOSF TC4SB1F
AND (Open-Drain) TC7SHO9FU | TC7SHO9F
NOR TC7SGO2AFS | TC7SGO2L6X | TC7SGO2FE | TC7SGO2FU TCTWGO2FC |TCTWGO2LSX | TCTWGO2FK | TCTWGO2FU TC7SZ02AFS | TC7SZ02L6X | TC7SZ02FE | TC7SZ02FU TC7SZ02F TC7WZ02L8X | TCTWZO2FK | TCTWZO02FU | TC7SHO2FS | TC7SHO2FE | TC7SHO2FU | TC7SHO2F TCTWHO2FC | TCTWHO2FK | TCTWHO2FU | TC7SET02FU | TCTSETO2F TC4SO1F
OR TC7SG32AFS | TC7SG32L6X | TC7SG32FE | TC7SG32FU TCTWG32FC |TCTWG32L8X| TCTWG32FK | TCTWG32FU TC7SZ32AFS | TC7SZ32L6X | TCTSZ32FE | TC7SZ32FU TC7SZ32F TC7WZ32L8X | TCTWZ32FK | TCTWZ32FU | TCTSH32FS | TCTSH32FE | TCTSH32FU | TC7SH32F TCTWH32FC | TC7WH32FK | TC7TWH32FU | TC7SET32FU | TC7SET32F TC4STIF
Exclusive-OR TC7SG86AFS | TC7SGBELEX | TC7SGEGFE | TC7SGBGFU TCTWGB6LEX TC7SZBGAFS | TC7SZ86L6X | TC7SZGFE | TCTSZ86FU TC7SZ86F TCTWZB6LEX TC7SHB6FS | TC7SHBGFE | TC7SHBGFU | TC7SH8GF TCTSET86FU | TCTSETE6F TC4S30F
Inverter TC7SGO4AFS | TCTSGOALEX | TC7SGO4FE | TC7TSGO4FU | TCTPGO4AFE | TCTPGO4FU | TCTWGOAFC [TC7WGOALSX | TCTWGO4FK | TCTWGO4FU TCTPAO4FU | TC7SZ04AFS | TC7SZOAL6X | TCTSZO4FE | TC7SZO4FU TCTSZ04F TC7WZOAL8X | TCTWZO4FK | TCTWZO4FU | TCTSHO4FS | TCTSHO4FE | TCTSHO4FU | TCTSHO4F | TCTPHO4FE | TCTWHO4FC | TCTWHO4FK | TC7WHO4FU | TCTSETO4FU | TCTSETO4F TC4S69F
Inverter*! (Unbuffered) TC7SGUO4AFS| TC7SGUOALBX| TC7SGUO4FE | TCTSGUO4FU |TCTPGUO4AFE| TCTPGUOAFU | TCTWGUOAFC |TCTWGUOALEX| TCTWGUO4FK | TCTWGUO4FU TCTPAUO4FU |TCTSZUO4AFS | TCTSZUDALGX | TCTSZUOAFE | TCTSZUO4FU TC7SZUO4F TC7WZUO4L8X | TCTWZUOAFK | TCTWZUO4FU | TC7SHUOAFS | TC7SHUOAFE | TC7SHUOAFU | TC7SHUO4F TCTWHUO4FK | TCTWHUO4FU TCASUBSF
Inverter*2 (Open-Drain) TC7SGOSAFS | TC7SGOSLX | TC7SGOSFE TCTWGOSLEX TCTPAOSFU | TC7SZ05AFS | TC7SZ0L6X | TC7SZOSFE | TC7SZ0SFU TC7SZ05F TCTWZO0L8X | TCTWZO5FK | TCTWZ0SFU | TC7SHOSFS | TCTSHOSFE
Non-Inverter*2 (Open-Drain) TC7SGO7AFS | TC7SGOTL6X | TC7SGOTFE TCTWGO7LEX TCTSZO7AFS | TCTSZO7L6X | TCTSZOTFE | TC7SZ07FU TC7S207F TCTWZO7L8X | TCTWZO7FK | TCTWZOTFU | TCTSHOTFS | TCTSHOTFE
Schmitt Inverter TC7SG14AFS | TC7SG14LGX | TC7SGI4FE | TC7SG14FU | TCTPGI4AFE | TCTPGI4FU | TCTWG14FC |TCTWG1ALBX| TCTWG14FK | TCTWG14FU TCTPAI4FU | TCTSZ14AFS | TCTSZIALGX | TCTSZIAFE | TCTSZI4FU TCTSZI4F | TCTPZA4FU [TCTWZIALEX | TCTWZ14FK | TCTWZI4FU | TCTSHIAFS | TCTSHIAFE | TCTSH14FU | TCTSH14F TCTWHI4FK | TC7WH14FU | TCTSET14FU | TCTSET14F TCAS584F
Schmitt Buffer TC7SG17AFS| TC7SGI7LEX | TC7SGI7FE | TC7SG17FU |TCTPGI7AFE| TC7PGI7FU | TCTWGI7FC [TCZWGITLEX| TCTWGHZFK | TCTWG17FU TCTPAITFU | TCTSZITAFS | TC7SZA7LGX | TCTSZITFE | TCTSZITFU TCTSZITF | TCTPZATFU |TCTWZI7LEX TCTSHI7FU | TCTSH17F TC7SET7FU | TC7SETI7F
Non-Inverter TC7SGI4AFS | TC7SG3ALEX | TC7SGI4FE | TC7SG34FU | TCTPGI4AFE | TCTPGI4FU | TCTWGI4FC |TCTWGIALBX| TCTWG34FK | TCTWG34FU TCTPA34FU | TC7SZ34AFS | TC7SZ34L6X | TCTSZ34FE | TCTSZ34FU TCTSZ34F TCTWZ34L8X | TCTWZ34FK | TCTWZ34FU | TCTSH34FS | TCTSHI4FE | TCTSH34FU | TCTSH34F | TCTPH34FE | TCTWH3AFC | TCTWH34FK | TC7TWH34FU | TCTSET34FU | TCTSET34F
Analog Switch Tcmw TCAWG6FU
Analog Multiplexer TC7PAS3FU TC4W53FU
D-Type Flip-Flop with Preset and Clear TCTWGT4FC |TCTWGTALBX| TCTWGT4FK | TCTWGT4FU TCTWZ74L8X | TCTWZ74FK | TCTWZ74FU TCTWH74FC | TCTWHTAFK | TCTWH74FU TCTWT74FU
D-Type Flip-Flop TCTSGT9AFS | TC7SGTOLEX TCTSGT9FU
D-Type Flip-Flop TCTSG80AFS TCTSGBOFU
D-Type Flip-Flop with Clear TC7PA175FU
3-State Buffer TC7SG125AFS | TC7SG125L6X | TC7SG125FE | TC7SG125FU TCTWG125FC |TCTWG125L8X|TC7WG125FK| TCTWG125FU TC7SZ125AFS [TC7SZ125L6X| TC7SZ125FE | TC7SZ125FU TC7SZ125F TCTWZ125L8X | TCTWZ125FK | TCTWZ125FU | TCTSH125FS | TC7SH125FE | TC7SH125FU | TCTSH125F TCTWH125FK | TC7WH125FU [TC7SET125FU| TCTSET125F TCTWT125FU
3-State Buffer TC7SG126AFS | TC7SG126L6X | TC7SG126FE | TC7SG126FU TC7WG126FC|TC7TWG126L8X | TC7WG126FK| TCTWG126FU TC7SZ126AFS |TC7SZ126L6X| TC7SZ126FE | TC7SZ126FU TC7SZ126F TC7WZ126L8X | TC7TWZ126FK | TCTWZ126FU | TC7SH126FS | TC7SH126FE | TC7SH126FU | TC7SH126F TC7WH126FK | TC7WH126FU | TC7SET126FU| TC7SET126F TC7TWT126FU
3-State Inverting Buffer TC7WH240FK | TC7TWH240FU TCTWT240FU
3-State Buffer TCTWH241FK | TCTWH241FU TCTWT241FU
Bus Transceiver TCTWZ245FK | TCTWZ245FU TCTWH245FK | TCTWH245FU
Bus Transceiver (Open-Drain) TCTWZ246FK | TCTWZ246FU
Monostable Multivibrator TC7TWH123FK|TC7TWH123FU
Digital Multiplexer TCTWH157FC | TC7TWH157FK| TCTWH1S7FU
1-to-2 Decoder TCTPA19AFE | TC7PA19FU
Multiple-Function Gate TC7SZ57L6X
Multiple-Function Gate TC7SZ58L6X
Multiple-Function Gate TC7SZ97L6X
Multiple-Function Gate TC7SZ98L6X
Multiple-Function Gate (TTL-input) TC7SZT57L6X
Multiple-Function Gate (TTL-input) TC7SZT58L6X
Multiple-Function Gate (TTL-input) TC7SZTI7LEX
Multiple-Function Gate (TTL-input) TC7SZT98LEX|
*1: The U04 function in all product series has no output power-down protection feature. 1 Under development
*2: The 05 and 07 functions in all product series has the output power-down protection feature.
B Part Naming Conventions (@ Toshiba CMOS device (®-++-- Number of Pins (@- Letter beginning with A
TC 7 S H U 04 FU (@-@:- Product series S:5 pins for upgraded versions
P:6pins (@ Package type ;
6 @ @ @ @ @ 6 7 : High-Speed Series W: 8 pins F: SMV B Package Lineup Unit: mm
7S Seres - ®- U: Unouffered outs v ﬁ'\sﬂg USV or US6 o oshice fSV MP6 ESV usv SMv ES6 usé P uss SMms
— - : ge Name| (SOT-953) | (SOT-886) | (SOT-553) |(SOT-353, SC-88A)|(SOT-25, SC-74A) (SOT-563) |(SOT-363, SC-88) (SOT-765) | (SOT-505)
7__Z: SHS Series Blank: Buffered FE: ESV or ES6
7__A: AHS Series ®: Function FC: CST8 0 145 16 20, _ R, 16 20, 145 20 2y
7__G: LVP Series Same as for standard FS: fSV Package w_ofﬁ 107—'@ ‘6;—/—'/ [/ I ‘6;—/@ [/ TI‘_'I T f=ed !
CMOS logic L8X: MP8 Dimensions | "L . IT& | =] & L@ s =] G | =10 _311_@ T @
L6X: MP6
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. L-MOS (Pin Assignments)

M 5-Pin Single-Gate Logic Packages: SMV (SOT-25)(SC-74A), USV (SOT-353)(SC-88A), ESV (SOT-553)

INA1 5Vee
GND2
INB3. 40UTY

GND2
INB3

5Vce
40UTY]

INA1 5Vce
GND2
INB3 40UTY!

INA1 5Vee
GND2
G3 40uTY

IN A1 5Vce
GND2|
G3| 40UTY

cK 1] S [15 vee
oo 2[
D30} 4Q

cK 1} 15 Vee
Gmgl
D3} 4Q

M 6-Pin Dual-

Gate Logic Packages: US6 (

SOT-363)(SC-88), ES6 (SOT-563)

04: Inverter
1A1 61Y
GND2| 5Vce
2A3 a2y

U04: Inverter

(Unbuffered)
1A1 61Y
GND2 5Vee
2A3 a2y

05: Inverter
(Open-Drain)
1A1 61Y
GND2 5Vce

42y

14: Schmitt Inverter

1A1 61Y
GND2| 5Vce
2A3| a2y

17: Schmitt Buffer

1A1 61Y
GND2

2A3

5Vee
a2y

34: Non-Inverter

1A1 61Y
GND 2 5 Vee
2A3 42y

M 6-Pin Singl

e-Gate Logic

19: 1-to-2 Decoder

A1 6Y0

GND2 5Vce

4Y1

53: Analog
Multiplexer

Ch11 6A

[GND2 5Vce

Cho3 4 Common

175: D-Type
Flip-Flop with Clear

cK1[] M6CLR
GND2[] 15 Vee
D3[] f4a

M 8-Pin Triple-Gate Logic

Packages: SM8

(SOT-505), US8 (SOT-765)

Packages: US6 (SOT-363)(SC-88), ES6 (SOT-563)

04: Inverter

1A1] H8vee

3Y2|:4°<]_LL]71Y

2/\:5[_|>‘,T F63a
GND4[ Fsv2

U04: Inverter
(Unbuffered)

1A 8 vee

32 L571y
Hq_l_

2A3|:_[>°_| F63A
GNDA[] F5v2

05: Inverter
(Open-Drain)

1A1] H8vee

avz LE71v
Hq_l—

2A3[_|>o_‘ 7634
GND 4[] F5v2

07: Non-Inverter
(Open-Drain)

1A1] []8Vee

3y LE71v
%L

2A:1[_(>_| 63A
GND 4 F5v2

14: Schmitt Inverter

1A1] 8 vee
Y2 L 71Y
2A3 [ LjSSA
GND4[ Fs2y

17: Schmitt Buffer

1A1 [18Vee
av2f— g L71Y
2A3 > L:[GSA
GND 4[] F52y

34: Non-Inverter

1A1] 8 vee
3v2} 571y

2A3|:_[>_| F63A
GND4 H52y

04: Inverter U04: Inverter 05: Inverter 07: Non-Inverter 14: Schmitt Inverter | 17: Schmitt Buffer 34: Non-Inverter 00: NAND 02: NOR
(Unbuffered) (Open-Drain) (Open-Drain)
NC 1 5Vce NC 1 5Vce NC1 5Vce NC1 5Vee NC1 5Vce NC1 5Vee NC1 5Vce INB1 5Vce INB1 5Vce
INA 2| INA 2| INA2 INA2 INA2 INA2 IN A2 INA2 INA2
GND 3 40UTY| GND 3 40UTY| GND3 40UTY| GND3 40UTY | GND3 40UTY| GND3 40UTY| GND3 40UTY| GND3 40UTY| GND3 40UTY
08: AND 32:OR 86: Exclusive-OR | 125: 3-State Buffer | 126: 3-State Buffer | 79: D-Type Flip-Flop | 80: D-Type Flip-Flop
INB1 5Vee INB1 5Vce INB1 5Vee G1 5Vee G1 5Vee bl D 1[] 15 Vee
INA2 INA2 INA2 INA2 INA2 CK 2[} CKZEI
GND3 40UTY| GND3 40UTY| GND3 40UTY| GND3 40UTY | GND3 40UTY| GND 3[] GND 3[] 14Q
M 5-Pin Single-Gate Logic Package: fSV (SOT-953)
04: Inverter U04: Inverter 05: Inverter 07: Non-Inverter 14: Schmitt Inverter | 17: Schmitt Buffer 34: Non-Inverter 00: NAND 02: NOR
(Unbuffered) (Open-Drain) (Open-Drain)
INA1 5Vec | INA1 svec | INA1 5Vec | INA1 5Vec | INA1 5Vec | INA1 sVoc | INA1 svec | INA1 5Vee | INA1 5Vee
GND2 GND2 GND2 GND2 GND2 GND2 GND2 GND2 GND2
NC3 40UTY| NC3 40UTY| NC3 40UTY| NC3 40UTY| NC3 40UTY| NC3 40UTY| NC3 40UTY | INB3 40UTY| INB3 40UTY
08: AND 32: OR 86: Exclusive-OR | 125: 3-State Buffer | 126: 3-State Buffer | ;q. D-Type Flip-Flop | 80: D-Type Flip-Flop
INA1




M 8-Pin Triple-Gate Logic Package: CST8

04: Inverter U04: Inverter 14: Schmitt Inverter | 17: Schmitt Buffer 34: Non-Inverter
(Unbuffered)

Vcc 1Y 3A 2Y
8 7 6 5

12 3 4
1A 3Y 2A GND

M 8-Pin Triple-Gate Logic Package: MP8 (SOT-902)

04: Inverter U04: Inverter 05: Inverter 07: Non-Inverter 14: Schmitt Inverter | 17: Schmitt Buffer 34: Non-Inverter
(Unbuffered) (Open-Drain) (Open-Drain)

1A 3y 2A 1A 3y 2A 1A 3Y 2A 1A 3Y 2A 1A 3Y 2A

7 6 § 7 6 5 7 6 6 5

1771|4GND|Vees |73 71| 4GND| Vees |77 71| 4GND|

M 8-Pin Dual-Gate Logic Packages: SM8 (SOT-505), US8 (SOT-765)

00: NAND 02: NOR 08: AND 32:OR 66: Analog Switch | 125: 3-State Buffer | 126: 3-State Buffer 240: 3-State 241: 3-State Buffer
Inverting Buffer

Ve OUT/IN2 _
CONT1  INJOUT2 Voo G2 Vi A2 Vee G Y1 A2
8 7 6 5 87 6 5 8 7 6 5

1A1 ] Hevee | 1A1H Hsvee | 1a1] Hevee | 1a1] H8vee Gi1] F8vee | G110 [8vee

1BZ|::‘L'D_L:|7|Y 1BZEjDij7IY 152:TD—L:|71Y 1Bz|:TD—L:|7w A12[} 7G2 A12[} [17G2

2Y3 He28 2v3 Fe28 | 2va Fe28 2Y3[] Fe28 Y23 M6 Y1 Y23} 61

GND4 [:|52A GND4 C:|52A anoa] Lad Fsza | enpa Lael Fysea GND 4[] 542 | GNDA[] M5A2
12 3 14 1234 123 4

IN/OUT1 "CONT2 Gi A1 Y2 GND G Al Y2 GND

OUT/IN1  GND

M 8-Pin Dual-Gate Logic Package: CST8

00: NAND 02: NOR 08: AND 32: OR 125: 3-State Buffer | 126: 3-State Buffer
Vee 1Y 2B 2A Veo 1Y 28 2A Vee 1Y 28 2,
8765 8765

o
1 2 3 4 12 3 4
1A 1B 2YGND 1A 1B 2YGND

12 3 4 12 3 4 1.2 3 4
1A 1B 2YGND 1A 1B 2YGND G1 A1 Y2 GND

M 8-Pin Dual-Gate Logic Package: MP8 (SOT-902)

00: NAND 02: NOR 32: OR 86: Exclusive-OR 125: 3-State Buffer | 126: 3-State Buffer

Y2
5

Vee8 |17 1| 4GND|Vee8 |7 1| 4GND|vccs |; -3|4GND|Vecs |y 71| 4GND| 4GND|Vcee 8

1 2 3
G2 Y1 A2

M 8-Pin Single-Gate Logic Packages: SM8 (SOT-505), US8 (SOT-765)

53: Analog 74: D-Type Flip-Flop | 123: Monostable | 139: 2-to-4 Decoder 157: Digital 245: Bus Transceiver | 246: Bus Transceiver
Multiplexer with Preset and Clear Multivibrator Multiplexer (Open-Drain)
_ o Vec G B1B2
Vog Cho Chi1 A s @ RXCX_ Q Ve YO Vi V2 . s%E'-ECT( 8765
8 7 6 5 e Ve, s 8 7 6 5 8% 6 5 ININIRIN SC 1 oo, 18 Vee
Al2] B> 7SD
A23] <ZPeB1
GND 4 H>“ {7\4i 5B2
)
LITITIL] 1234 1): Drain | (2):Buffer
1 2 3 &4 12 3 4 (NN (1):OpenDrai (2):Buffe
1 2 3 4 A BCLRGND A 12 3 4
COMMON INHVee GND CK D QGND A B Y3GND A B YGND DIF: A21:2 éND

M 8-Pin Single-Gate Logic Package: CST8

M 8-Pin Single-Gate Logic Package: MP8 (SOT-902)

74: D-Type Flip-Flop 157: Digital 74: D-Type Flip-Flop

with Preset and Clear Multiplexer with Preset and Clear
VecPRCLR Q _SELECT
8 7 6 5 Vece ST Y
8 7 6 5

T
[ IR
|

Ve |1~ 1| 4GND|

P s
@ i1,y

123 4
CK D QGND 123 4
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H DIP Packages

» 9 Package Dimensions
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B TSSOP Packages (14-, 16-, 20-, 48- and 56-Pin)

Unit: mm
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iImensions

» 9 Package D

GENERAL-PURPOSE LOG
- ] BE

B VQON Packages (16-, 20- and 24-Pin)

Unit: mm
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M 8-Pin Packages

» 9 Package Dimensions

GENERAL-PURPOSE LOGI
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M 6-Pin Packages

Unit: mm
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GENERAL-PURPOSE |

» 9 Package Dimensions

M 5-Pin Packages
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» 10 Packing Methods

A

. Ordering Information

Quantity

Packing method

Part number

For tape-and-reel packing, use the information shown below to specify the packing method and quantity when placing an
order. The quantity must meet the minimum order and must be a multiple of the "minimum order quantity" shown in the table.

TC74HCT244AF (EL) 6000

Packing No suffix | (EL)/(ELQ) (SPL) (EB) (TE12L) (TES5L) (TPLB) Minimum
Tube Embossed Taping Embossed Embossed Embossed Embossed Order
Package # of Pins Suffix Tape 50 Units/Reel Tape Tape Tape Tape Quantity
DIP 14,16,20,24 P ¢) - - - - - - -
SOP 14,16,20 F O O - - - - - 2,000
SSOP 24 FS - (@) (@) - - - - 2,000
TSSOP 14,16,20 FT - (@) (@) - - - - 2,000
48,56 FT - O O - - - - 1,000
us 14,16,20 FK - O O - - - - 2,500
VQON 16,20,24 FTG - - O O - - - 2,000
SM8 8 FU - - - - - - 3,000
us8 8 FK - - - - - (@) - 3,000
CST8 8 FC - - - - - ©) - 5,000
use 6 FU - - - - - O - 3,000
ES6 6 EE - - - - - O - 4,000
UF6 6 TU - - - - - O - 3,000
SMV 5 F - - - - - (@) - 3,000
usv 5 FU - - - - - (@) - 3,000
ESV 5 FE - - - - - (@) - 4,000
fSV 5 FS - — — — — = O 10,000
WCSP 24,16,15,12,10,8,6 | WBG - O - - - — — 3,000
. Tube Packing
DIP Package Unit: mm SOP Package Unit: mm
CMOS (Standard/NHS/ACL Series) CMOS
Type No. 8VC1C5A Type No. 7VC747P2
088
g7 I —7 9
q E ‘@ —1 = Tube i l52,]
"T 11.2

11.6

110 |
Tube thickness: 0.5

Length: 520
Material: PVC (transparent)

Package Code
DIP14-P-300-2.54
DIP16-P-300-2.54A
DIP20-P-300-2.54A
DIP24-P-300-2.54

Maximum Storage Quantity
25 pcs/tube
25 pcs/tube
20 pcs/tube
16 pcs/tube

7

Stopper

Package Code

Maximum Storage Quantity

SOP14-P-300-1.27A

50 pcs/tube

SOP16-P-300-1.27A

50 pcs/tube

SOP20-P-300-1.27A

40 pcs/tube
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» 10 Packing Methods
GEN*AL-PURE' S

. Tape and Reel

Embossed Tape Width: 16 to 24 mm Unit: mm
20+£01 _
=
- | P, 4.0+0.1 :-: .
M —y = e
AN YN AN AN AT A AN \f Device orientation
AN G N RNV A NP BN AN/
pini(0c o o o o o
) . 2 = =) L=
T S T \WJ o
v User direction of feed
e—Y’ s
—| User direction of feed
Ao =
X | X
M
[aV)
H —
= _
2 [
<
L——WR
TR
Package Code Ao Bo w F P1 T TH ¢oD1 | WR | TR
SOP14-P-300-1.27A 8.5 10.8 | 16.0 7.5 12.0 0.3 2.1 1.65 | 175 | 21.5
SOP16-P-300-1.27A 8.5 10.8 | 16.0 7.5 12.0 0.3 2.1 1.65 | 175 | 21.5
SOP20-P-300-1.27A 8.3 132 | 240 | 115 | 12.0 0.3 2.2 2.0 25,5 | 29.5
SSOP24-P-300-0.65D | 8.0 8.3 16.0 7.5 12.0 0.3 1.85 1.6 175 | 215
TSSOP14-0044-0.65A | 6.8 55 16.0 7.5 8.0 0.3 1.5 1.6 175 | 215
TSSOP16-0044-0.65A | 6.8 5.5 16.0 7.5 8.0 0.3 1.5 1.6 175 | 21.5
TSSOP20-0044-0.65A | 6.8 7.0 16.0 7.5 8.0 0.3 1.5 1.6 175 | 215
TSSOP48-P-0061-0.50A | 8.6 13.1 | 240 | 11.5 | 12.0 0.3 1.65 1.5 25.5 | 29.5
TSSOP56-P-0061-0.50A | 8.6 140 | 240 | 11.5 | 120 0.3 1.65 15 25.5 | 29.5
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. Tape and Reel

Embossed Tape (US14, US16 and US20)

Unit: mm

P2
P | Po .
¢Do : Y w ;—H~— Device orientation
|
m&{}{}&} 1 It O 00O OO
i Pin 1
4D1 / ' { w
" Fell M T 1=
X X i
U
User direction of feed
v
k—Y
User direction of feed
Ao
)%ﬁi_
3\
H -
< _
0 S
Al
<
|l 130
S 17.0
Package Code Ao | Bo | W | F E | Pt | P2| Po |¢Do| T | T1 |¢D1
VSSOP14-P-0030-0.50 | 4.25 |4.26 | 12.0| 55 (175|180 | 20 | 40 | 15 | 03 | 1.3 | 1.6
VSSOP16-P-0030-0.50 | 4.25 (4.26 | 12.0| 55 (1.75| 80 | 20 | 40 | 15 | 0.3 | 1.3 | 1.6
VSSOP20-P-0030-0.50 | 4.25 |5.26 |12.0| 55 (175|180 | 20 | 40 |15 | 03 | 1.3 | 1.6
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» 10 Packing Methods

GENER__;,AL'PLIRP:DS.

. Tape and Reel

Embossed Tape (VQON16, VQON20 and VQON24) unit: mm
2.0 +0.05 -
=]
P1 4.0+0.1 H
0 T
$1.5%01 Y - # Device orientation
\Jh[\fl[\fh\ _ O O O O O O
L NP2 VA BN VA NP A B Pin 1
=
8 3
D D) ran\ o al - —
BT S N 7 > User direction of feed
X X
v
«—Y’
User direction of feed
Ao &
X | il
C:.t.:!‘ ;__
(s}
H —
S ]
8 -
<
2.4 2.4
13.0
Package Code Ao Bo P1 T K T2 | ¢D1
VQON16-P-0303-0.50 295 | 2.95 8.0 0.3 1.5 |1.8max| 1.0
VQON20-P-0404-0.50 3.50 | 3.50 8.0 0.3 1.3 |1.6max| 1.0
VQON24-P-0404-0.50 4.05 | 4.05 8.0 0.3 1.5 [1.8max| 1.0
Note: T2 is the sum of K and the cover tape thickness.
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. Tape and Reel

Embossed Tape (8-, 6-, 5-Pin and WCSP Packages)

Unit: mm
Device orientation

SM8, US8
. P 20 4.0
f f i T
1.5 | hY | *H%
! ! s Y
! ! ' L
N LD (M~ :
ST N Pin 1
D1 ! ! ' MP8, CST8
| | w
] ] z O O O O
ey ey o
ey e e N i mimlm
I
! ! /
: : % Pin 1
] =Y USe, ESB, UF6
User direction of feed L
" O 0 0 O
| f:jj fﬂ’jj ;
XLQ | Tx' if
' Pin 1
SMV, USV, ESV
O 0 0 O
:”: Pin 1
° = fSv
X ||
. T >o 0O 0 O
( 7
WR N
Pin 1 .
User direction of feed
Package Code Ao Bo w F P4 T T+ | ¢D1 | WR
SM8 3.05 | 44 |12.0 | 55 40 (030 | 1.4 |1.05 | 13.0
uss 225 | 3.3 8.0 BE5) 40 (030 | 1.0 |1.05 | 9.0
MP8 175 | 1.75 | 8.0 3.5 40 |0.18 | 0.65 | 0.5 9.0
CST8 1.6 1.5 8.0 BE5) 4.0 [0.20 |0.50 | 0.5 9.0
uUs6 2.2 2.3 8.0 3.5 40 (025 | 1.2 1.1 9.0
ES6 175 | 1.8 8.0 BE5) 4.0 [0.20 |0.65 | 0.5 9.0
UF6 2.2 2.3 8.0 3.5 4.0 |0.18 |0.85 | 1.1 9.0
SMV 3.05 | 3.3 8.0 3.5 40 (030 | 145 | 11 9.0
usv 2.2 2.3 8.0 3.5 40 (025 | 1.2 1.1 9.0
ESV 175 | 1.8 8.0 BI5) 4.0 [0.20 | 0.65 | 0.5 9.0
fSV 1.1 1.11 8.0 3.5 2.0 |0.18 | 0.57 - 9.0
WCSP24 2.20 | 2.20 | 8.0 BE5) 4.0 |0.25 | 0.80 - 9.0
WCSP16 1.81 | 1.81 8.0 5.5 40 |0.25 |0.76 | 0.5 9.0
WCSP15 1.81 | 1.81 8.0 55 4.0 (025 |0.76 | 0.5 9.0
WCSP12 1.4 1.8 8.0 3.5 40 (025 |0.75 | 0.5 9.0
WCSP10 1.4 1.8 8.0 BI5) 4.0 (025 |0.75 | 0.5 9.0
WCSP8 0.93 |1.73 | 8.0 3.5 4.0 [0.20 | 0.72 - 9.0
WCSP6 0.94 | 1.34 | 8.0 BI5) 4.0 (025 | 0.76 - 9.0
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OVERSEAS SUBSIDIARIES AND AFFILIATES

(As of October 1, 2012)

Toshiba America

Electronic Components, Inc.
Irvine, Headquarters

Tel: (949)623-2900 Fax: (949)474-1330
Buffalo Grove (Chicago)

Tel: (847)484-2400 Fax: (847)541-7287
Duluth/Atlanta

Tel: (770)931-3363 Fax: (770)931-7602
El Paso

Tel: (915)771-8156

Marlborough

Tel: (508)481-0034 Fax: (508)481-8828
Parsippany

Tel: (973)541-4715 Fax: (973)541-4716
San Jose

Tel: (408)526-2400 Fax: (408)526-2410

Wixom (Detroit)
Tel: (248)347-2607 Fax: (248)347-2602

Toshiba Electronics do Brasil Ltda.

Tel: (011)2936-6681 Fax: (011)2936-6675

Toshiba India Private Ltd.
« New Deli Office
Tel: (0124)499-6600 Fax: (0124)499-6611

« Bangalore Office
Tel: (080)251-90800 Fax: (080)490-91945

Toshiba Electronics Europe GmbH
Dusseldorf Head Office

Tel: (0211)5296-0 Fax: (0211)5296-400
France Branch

Tel: (1)47282181

Italy Branch

Tel: (039)68701 Fax: (039)6870205
Munich Office

Tel: (089)20302030 Fax: (089)203020310
Spain Branch

Tel: (91)660-6798 Fax: (91)660-6799
Sweden Branch

Tel: (08)704-0900 Fax: (08)80-8459

U.K. Branch

Tel: (0870)060-2370 Fax: (01252)53-0250

Toshiba Vietham Consumer Products Co.,Ltd.

Tel: (043)776-5950 Fax: (043)776-5956

Toshiba Electronics Asia (Singapore) Pte. Ltd.

Tel: (6278)5252 Fax: (6271)5155

Toshiba Electronics Service (Thailand) Co., Ltd.

Tel: (02)501-1634 Fax: (02)501-1638

Toshiba Electronics Trading (Malaysia)Sdn. Bhd.

+ Kuala Lumpur Head Office
Tel: (03)5631-6311 Fax: (03)5631-6307

+ Penang Office

Toshiba Electronics (Shanghai) Co., Ltd.
Shanghai Head Office
Tel: (021)6139-3888 Fax: (021)6190-8288
Beijing Branch
Tel: (010)6590-8796 Fax: (010)6590-8791
Chengdu Branch
Tel: (028)8675-1773 Fax: (028)8675-1065
Hangzhou Office
Tel: (0571)8717-5004 Fax: (0571)8717-5013
Nanjing Office
Tel: (025)8689-0070 Fax: (025)8689-0125
Qingdao Branch
Tel: (532)8579-3328 Fax: (532)8579-3329
Shenzhen Branch
Tel: (0755)2399-6897 Fax: (0755)2399-5573
Dalian Branch
Tel: (0411)8368-6882 Fax: (0411)8369-0822
Toshiba Electronics Asia, Ltd.

Tel: 2375-6111 Fax: 2375-0969
Tsurong Xiamen Xiangyu Trading Co., Ltd.
Tel: (0592)226-1398 Fax: (0592)226-1399
Toshiba Electronics Korea Corporation
Tel: (02)3484-4334 Fax: (02)3484-4302

Toshiba Electronics Taiwan Corporation
Tel: (02)2508-9988 Fax: (02)2508-9999
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Tel: (04)226-8523 Fax: (04)226-8515

» 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.

» 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.

» 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.

» PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS 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 AND/OR
SERIOUS PUBLIC IMPACT ("UNINTENDED USE"). Except for specific applications as expressly stated in this document, 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. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your TOSHIBA sales representative.
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» Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.
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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.

» 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.

» ABSENT A WRITTEN 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.

» 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 applicable export laws and regulations including, without limitation, 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.

» 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.

©2012 TOSHIBA CORPORATION
Previous edition: BCE0008J

TOSHIBA

TOSHIBA CORPORATION
Semiconductor & Storage Products Company

Website: http://www.semicon.toshiba.co.jp/eng
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