TOSHIBA TC7WUO4F/FU/FK

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC7WUO04F, TC7WUO04FU, TC7WUOD4FK

TRIPLE INVERTER

The TC7WUO04 is a high speed C°MOS INVERTER TC7WU04F
fabricated with silicon gate C2MOS technology.

It achives the high speed operation similar to equivalent
LSTTL while maintaining the C2MOS low power
dissipation.

As the internal circuit is composed of single stage
inverter, it can be applied for crystal oscillation.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

SOP8-P-1.27
FEATURES TC7WU04FU
® High Speed .......... ... ... tpg =6ns (Typ.) at
Ve =4.5V
® Low Power Dissipation ............ lcc=1xA (Max.) at
Ta=25°C
® High Noise Immunity ............. VNIH =VNIL
=10% V¢c (Min.)
e Qutput Drive Capability ........... 10 LSTTL Loads SSOPE.P.0.65
e Symmetrical Output Impedance ... |lgy|=loL=4mA TCTWUD4FK -
(Min.)
® Balanced Propagation Delays ...... tplH=tpHL
® Wide Operating Voltage Range ... V¢c (opr)=2~6V
MARKING
TCIWUO4F . TC7WUO4FU TCTWUO4FK
H B B3 B I_| |_| |_| I_l Type Name
» J nnon SS0P8-P-0.504
7WUODA4F N TWU0A | Lot wo. Weight
P X W SOP8-P-127 : 0.05g (Typ.)
/ 0] uca SSOP8-P-0.65 : 0.02g (Typ.)
. 0o ]j_D_D_D. DIJI_ILI SSOP8-P-0.50A : 0.01g (Typ.)
O O o Od
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TOSHIBA TC7WUO4F/FU/FK

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
S5upply Voltage Range Voo -0.5~7 W
DC Input Voltage Vin -0.5~Veer+05| W
DC Output Voltage Vout =05~Vec+05] W
Input Diode Current MK *20 ma
Cutput Diode Current Iy 120 mA
DC Qutput Current lOUT 25 mA
DC Viep / Ground Current Ice 125 mA

. . p 300 (FM8. SM8)
Power Dissipation D 200 (US8) m
Storage Temperature Tag - 65150 “C
Lead Temperature (10s) T 260 °C

Note: Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly even
if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute maximum
ratings and the operating ranges.

Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
(“Handling Precautions”/“Derating Concept and Methods”) and individual reliability data (i.e. reliability test
report and estimated failure rate, etc).

LOGIC DIAGRAM TRUTH TABLE PIN ASSIGNMENT (TOP VIEW)
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OPERATING RANGE

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 2~6 v
Input Voltage Vin 0~Nee v
Output Voltage Vour 0~Vee v
Operating Temperature Tapr - 40~-85 “C
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TOSHIBA TC7WUO4F/FU/FK

DC ELECTRICAL CHARACTERISTICS

Ta=25C _ |Ta= - 40~85°C

CHARACTERISTIC |SYMBOL TEST CONDITION Vec TMin. [7ve. JMAx] N max. | YN
i -Lovel 20| 17| — | = 7 | —
| '9 3"? ViH — 45| 36| — | — | 36| — | Vv
nput Voltage 6.0 48| — —_ 4.8 —_
Low-Level 20 — | = | 03] — 03
l" 't“:}"lt VL — 45| — | — | 09| — | 09| v
nput vVoitage 60 | — | — | 12| — 1.2

20| 18| 20| — 18 | —

, ViIN=VIL |lon=-20.A |45 | 20| a5| — | 40| —
H'gh"-e"""l VOH 60| 55| 59| — | 55| — | v
Output Voltage e onD |lOH= —AmA | 45 [418[231| — | 413 | —

IN= loH=-52mA |60 [568|580| — | 563 | —
20 — | oo 02 — 0.2
ViN=VIH | loL=20uA 45 | — 00| 05| — 0.5
Low-Level | VoL 60| — | 01| 05| — 05 | v
Output Voltage v v | loL=4mA 25| — |017]026] — | 033
IN=YCC |15 =5.2mA 60 | — |018|026] — | 033
Input Leakage : . .
Current N ViN=Vce or GND 60 | — | — |x01] — 1.0 .
4 JZ
Quiescent _
Supply Current Icc ViN=Vcc or GND 6.0 | — _ 10 — 10.0
AC ELECTRICAL CHARACTERISTICS (C| = 15pF, Vcc =5V, Ta =25°C)
Ta=25C
HARACTERIST YMBOL TEST CONDITION NIT
¢ CTERISTIC SYMBO ST CONDITIO MIN. [ TYP. [MAX.| °
Qutput Transition tTLH _ _ 4 8 ns
Time tTHL
P_ropaga‘tlon Delay toLH . . 4 8 ns
Time tpHL

AC ELECTRICAL CHARACTERISTICS (C| =50pF, Input t;=tf=6ns)

Ta=25°C Ta= -40~85°C
HARACTERISTI YMBOL TEST NDITION NIT
¢ C STIC |§ o ST CO © Ve | MING [ TYP. [MAX. ] MIN. | MAX. v

i 20 | — 30 | 75 —_ 95

sl::c:ut Transition tTLH - a5 | — 8 15 . 19 ns
'THL 60| — | 7| 13| = | 18
. 20| — 18 | 60 — 75

if;pagat|on Delay :,,LH _ as | — 6 12 _ 15 ns
'me PHL 60| — | 5| 10| — 13
Input Capacitance | QN — o 9 15 — 15

Power Dissipation pF

Capacitance cpD (Note 1) 3

Note 1 : Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit). Average operating current can be obtained by the equation hereunder.

Icc (opr) =CpDVecfin +lcc/ 3 (per gate)
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TOSHIBA

TC7TWUO4F/FU/FK

SWITCHING CHARACTERISTICS
TEST CIRCUIT
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OPERATING CURRENT CONSUMPTION
TEST CIRCUIT

Vee=5V

®
Eipees

50{2

This input waveform is cqual to
SWITCHING CHARACTERISTICS TEST
CIRCUIT input waveform.
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TOSHIBA TC7WUO4F/FU/FK
PACKAGE DIMENSIONS
SOP8-P-1.27 Unit : mm
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Weight : 0.05g (Typ.)
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TOSHIBA TC7WUO4F/FU/FK
PACKAGE DIMENSIONS
SSOP8-P-0.65 Unit : mm
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Weight : 0.02g (Typ.)
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TOSHIBA TC7WUO4F/FU/FK
PACKAGE DIMENSIONS
SSOP8-P-0.50A Unit : mm
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Weight : 0.01g (Typ.)
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TOSHIBA TC7WUO4F/FU/FK

RESTRICTIONS ON PRODUCT USE

20070701-EN GENERAL

¢ The information contained herein is subject to change without notice.

e TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of safety
in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc.

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.).These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in his
document shall be made at the customer’s own risk.

e The products described in this document shall not be used or embedded to any downstream products of which
manufacture, use and/or sale are prohibited under any applicable laws and regulations.

e Please contact your sales representative for product-by-product details in this document regarding RoHS
compatibility. Please use these products in this document in compliance with all applicable laws and regulations
that regulate the inclusion or use of controlled substances. Toshiba assumes no liability for damage or losses
occurring as a result of noncompliance with applicable laws and regulations.
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