






















































































































































































































































































































































































SYSTEM DIAGRAM

TC74LVQ157F/FN/FS
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ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
) Supply Voltage Range Vee —0.5~7.0 Vv
DCinput Voltage Vin 0.5~V +0.5 \Y
DC Output Voltage Vour —0.5~Vcc+05 Vv
input Diode Current lik +20 mA
Output Diode Current lok +50 mA
DC Qutput Current lour +50 mA
DC Vc/Ground Current lec + 100 mA
Power Dissipation Pg 180 mwW
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 \Y
Input Voltage Vin 0~Vee \
Output Voltage Vour 0~Vee v
Operating Temperature” Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
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TC74LVQ157F/FN/FS

DC ELECTRICAL CHARACTERISTICS

Ta=25° Ta = — 40-85°
PARAMETER | symsoL TEST CONDITION Ve a=25% 2 850 unir
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
High - Level
V 3. 20 - - . -
Input Voltage " 0 20
Low - Leve!l
V 3.0 - - .8 - 0.
Input Voltage " 0 8 y
High - Level v Vin= low = —50uA 3.0 29 3.0 - 2.9 -
Output Voltage OH L ViqorV,, loy=—12mA | 3.0 | 2.58 - - 2.48 -
Low - Level v Vin= lo = 50uA 3.0 - 0.0 0.1 - 0.1
Output Voltage oL 1ViyorVy, loL=12mA 30| — - 0.36 - 0.44
Input Leakage Current Iin Vin=Vccor GND 3.6 - - +0.1 - 1.0 A
Quiescent Supply Current fec Vin=Vccor GND 3.6 - - 4.0 - 40.0 “
AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns, C =50pF, R =500Q) .
= 4 = —4 i ©
PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta 0~85°C UNIT
Vec(V) | MIN. | TYP. | MAX. | MIN. | MAX.
Propagation Delay Time tpLH 2.7 — 7.8 12.7 1.0 15.0
(A, B—Y) toHL 3303 -~ 6.5 9.0 1.0 | 10.0
Propagation Delay Time toLH 2.7 - 8.9 | 173 1.0 .| 20.0
( SELECT—Y) toHL 3.3+£0.3] - 7.4 12.3 1.0 14.0
ns
Propagation Delay Time toLH 2.7 - 89 | 17.3 1.0 | 200
(ST—-Y) toHL 3.3%0.3 - 7.4 12.3 1.0 14.0
tosLH 2.7 - - 1.5 - 1.5
Output to Output Skew tout (Note 1) 33403 — _ 15 _ 15
Input Capacitance Cin (Note 2) - 5 10 - 10 .
Power Dissipation Capacitance Cpp (Note 3) - 41 - - - P

Note (1) Parameter guaranteed by design. toan = ltotnm = towrals tosnt = tpuLm = torta
Note (2) Parameter guaranteed by design.
Note (8) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption.

Average operating current can be obtained by the equation:

]cc(Opl’.) =Cpp Ve Tin+lcc/4( per bit)
And the total Cpp when n pes. of Bit operate can be gained by the following equation:
CPD (‘total) =13+7'n
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TC74LVQISTF/FN/FS

NOISE CHARACTERISTICS (input t,=t¢=3ns,C =50pF,R =5000)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. MAX.

Quiet Output
Maximum Dynamic Vo, Vorp 33 0.3 0.8 v
Quiet Output _ -
Minimum Dynamic Vg Vou 3.3 0.3 0.8 v
Minimum High Level -
Dynamic Input Voltage Vino 3.3 20 v
Maximum Low Level -
Dynamic Input Voltage Vio 33 0.8 v
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TC74LVQ174F/FN/FS

HEX D ~TYPE FLIP FLOP WITH CLEAR

The TC74LVQ174 is a high speed CMOS HEX D - FLIP
FLOP fabricated with silicon gate and double - layer metal
wiring C2MOS technology. :
Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
Information signals applied to D inputs are transferred to the
Q output on the positive going edge of the clock pulse.

When the CLR input is held low, the Q output are in the
low logic level independent of the other inputs.

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

1 1

F(SOP16—P—300) FN (SOL16~P=150)
Weight : 0.18g(TYP.) Weight:0.13g(TYP.)

1

FS(SSOP16—P—2258)
Weight : 0.07g (TYP.)

FEATURES: PIN ASSIGNMENT
o High Speed:-eesseesmeeesecriecnieenes fmax = 165MHz (typ.)
at Voo =3.3V R 1 [ Y 16 ve
e Low Power Dissipation seeeeeer Icc =4uA(Max.) Q1 2 E ] 15 Q6
at Ta=25°C D1 3 [] ] 14 D6
e« Input Voltage Level--ccoorsereniienns VL =0.8V (Max.) at Vgc =3V D2 4 E ] 13 D5
Vi =2.0V (Min.) at Vg =3V @ s [] H 12 os
+ Symmetrical Output Impedance - | lon | =loL = 12mA(Min.) D3 6 [ 7 11 D4
+ Balanced Propagation Delays - toLH==tpHL 3 7 ] :l 10 Q4
+Pin and Function Compatible with 74HC174
GND 8 [] ]9 <K
(TOP VIEW)
TRUTH TABLE 1EC LOGIC SYMBOL
INPUTS OUTPUTS FUNCTION LI
—— R
CR | D | CK Q o R
EAR 2
L X | x L cL o185 @ o
H L £ L - 02 5 oy 2
D3 Q3
“H |- H 5 H - 04%_%_ :‘2’ Q4
D5 Q5
H X L Qn | NO CHANGE oD B5) de

X :Don't Care
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SYSTEM DIAGRAM

TC74LVQ174F/FN/FS
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ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Vee —0.5~7.0 \

DC Input Voltage Vin —0.5~Vcc+0.5 Y

DC Output Voltage Vour —~ 0.5~V +0.5 \Y

Input Diode Current lik +20 mA

Output Diode Current lok *+50 mA

DC Output Current lout 50 mA

DC V¢/Ground Current lec +150 mA

Power Dissipation Po 180 mw

Storage Temperature Tstg —65~150 °C

Lead Temperature 10sec T, 300 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Ve 2.0~3.6 \

Input Voltage Vin 0~Vee \

Output Voltage Vour 0~Vcc Y,

Operating Temperature Topr —40~85 °C

Input Rise and Fall Time dt/dv 0~100 ns/V



TC74LVQ174F/FN/FS

DC ELECTRICAL CHARACTERISTICS

130

) Ta=25°C Ta=—40~85°
PARAMETER SYMBOL TEST CONDITION Vee UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
High - Level Vi 30{20) — | — |20} =
Input Voltage
Low - Level ViL 3.0 - —- 0.8 - 0.8
Input Voltage v
High - Level v Vin= lon=—50xA |30] 29 | 30 | — | 29 | —
Output Voltage OH 1 viyorVy, lon=—12mA | 3.0 | 2.58 - - 2.48 -
Low - Level V, V| N= lOL = SO/IA 3.0 - 0.0 0.1 - 0.1
Output Voltage oL 1 VviyorV lou=12mA 3.0 - - 0.36 - 0.44
Input Leakage Current lin Vin=Vccor GND 3.6 - - +0.1 - +10 A
Quiescent Supply Current | lec | Vin= Ve of GND 36| — | — | 40 | — |a001*
TIMING REQUIREMENTS (Input t,=t;=3ns)
TEST CONDITION Ta=25C {Ta=-40~85°C
PARAMETER SYMBOL UNIT
Ve (V) LIMIT LIMIT
Minimum Pulse Width tw 27 9.0 10.0
(CK) tw (H) 33103 7.0 7.0
Minimum Pulse Width tw 2.7 9.0 10.0
(TIR) w 33+03 7.0 7.0
.. . 2.7 9.0 10.0
Minimum Set-up Time 1 33403 70 7.0 ns
.. . 2.7 1.0 1.0
t .
Minimum Hold Time h 33403 1.0 1.0
Minimum Rﬂoval Time t 2.7 7.5 8.5
(TIR) rem 3.3%03 6.0 6.0




TC74LVQI74F/FN/FS

AC ELECTRICAL CHARACTERISTICS (Input t, =t =3ns, C_ = 50pF, R, =500Q )

TEST CONDITION Ta=25°C Ta=—40~85C
PARAMETER SYMBOL UNIT
Vee(V) | MIN. | TYP. | MAX. | MIN. | MAX.
Propagation Delay Time toLH 2.7 - 8.2 16.2 1.0 19.0
(CK_Q) tpHL 3.3+0.3 - 6.8 11.5 1.0 13.0
ns
Propagation Delay Time toLH 2.7 - 7.9 | 16.2 1.0 | 18.0
(CIR—Q) toHL 3.3%03] -— 6.6 1.5 1.0 12.5
Maximum f 2.7 55 120 - 50 ~  |MHz
Clock Frequency MAX 33+03] 80 145 - 70 -
tosLH 2.7 - - 1.5 - 1.5
Qutput to Output Skew togt (Note 1) 33403 _ _ 15 - 15 ns
Input Capacitance (e] (Note 2) - 5 10 - 10 ¢
Power Dissipation Capacitance Cpp (Note 3) - 36 — - - P

Note (1) Parameter guaranteed by design. tosn = ltoinm = ton s tosu = Itonim = tonina |
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lec(opr.) =Cpp - Vec- fin+lecc/ 6 (per F/F)
And the total Cpp when n pes. of Flip Flop operate can be gained by the following equation:
Cpp (total) =25+ 11-n

NOISE CHARACTERISTICS (Input t,=t;=3ns,C =50pF, R =500Q)

PARAMETER sYmBoL TEST COND'T‘O\'/\LC o TYP‘Ta = ZSO;AX. UNIT
%:iiggx\tp;;namic VoL Vour 33 0-5 0.8 v
l(\)/llijli\?:m?r‘:\t%\;%amic Vou Vou 33 —0> —o8 v
T w | - | e |
I\D/Iyar:(ei:nn?ilcn’\hl{ guwt ‘{/ecyl?clage Vi 33 B 08 v
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TC74LV024UF/ FW/FS,TC74LVQ241F/FW/FS

TC74LVQ244F/FW/FS

OCTAL BUS BUFFER

TC74LVQ240 INVERTED, 3—STATE QUTPUTS
TC€74LvQ241 NON-—INVERTED, 3— STATE OUTPUTS
TC74LvQ244 NON-—INVERTED, 3— STATE OUTPUTS

The TC74LVQ240, 241 and 244 are high speed CMOS OCTAL
BUS BUFFERs fabricated with silicon gate and double - layer

metal wiring C2MOS technology.
Designed for use in 3.3 Volt systems, they achieve high speed 20 20
1 1

operation while maintaining the CMOS low power dissipation.
The TC74LVQ240 is an inverting 3 - state buffer having two

active - low output enables. The TC74LVQ241 and F(SOP20—P—300)  FW (SOL20—P—300)
TC74LVQ244 are non - inverting 3 - state buffers that differ Weight: 0.22g(TYP.)  Weitht : 0.46g (TYP)
only in that the LVQ241 has one active- high and one active

-low output enable, and the LVQ244 has two active - low Q

output enables.’ 20 g

These devices are designed to be used with 3 - state memory

1
address drivers, etc.

All inputs are equipped with protection circuits against static FS (SSOP20—P—225A)

discharge or transient excess voltage. Weight : 0.09g (TYP.)
TRUTH TABLE

FEATURES:

o High Speed- s erseeeeeereeesseserreneens toa =5.4ns(typ.) at Vg =3.3V INPUTS OUTPUTS

e Low Power Dissipation -ereeeeesees lcc =4uA(Max.) at Ta=25°C

_ Go | An | Yo | Ynoe
. Input Voltage Level erererensnniencens ViL=0.8v (Max.) at VCC =3V

ViH=2.0V (Min.) at Vg =3V
+ Symmetrical Output Impedance - | lon | =loL = 12mA(Min.)
» Balanced Propagation Delays - tpLn=1tpHL
*Pin and Function Compatible with 74HC240/241/244

G

L H L L H.
L | H|H]H L
H

A

L X Z z

: for TC74LVQ241 only
AN : for TC74LVQ240 only
X
Z

: Don't Care
: High Impedance

PIN ASSIGNMENT

TC74LVQ240 TC74LVQ241 TC74LVQ244
15 1 E-o[>—v 720 Ve 16 1 E“’DW 720 v 15 1 L'aa(>~v 720 v
A1 2 E-{§;\ ~<p{]19 26 1A1 2 E—[ﬂL\—Q—] 19 2G 1Al 2 EJ[‘}_—‘\ —{]19 26
2¥a 3 [] 118 11 2va 3[] 118 1Y1 2v4 3 [ 118 171
1A2 4 E&%%]n 2A4 1A2 4 Evg\%—] 17 274 1A2 4 [-{;ix:\q-j 17 2A4
2v3 5[] []16 172 23 5[] []16 172 2v3 5[] 116 1v2
1A3 6 E-{g%:&]-] 15 2A3 143 6 [{ﬁ:%%] 15 2A3 1A3 6 E—S:-\\\Q]—]w 2A3
V2 7 []14 173 2v2 7] [J14 1v3 2v2 7] (114 1v3
A4 8 Eh{ﬁ—}%jw 2A2 A4 8 Eﬁ%j13 2A2 A4 8 Eﬁ%——_{]—j 13 2A2
V1 9 12 174 Y19 12 1v4 Y1 9 12 1v4
GND 10E \%}-%n 2A1 GND mE \Q}E]ln 2A1 GND 10E \%gn 2A1

TOP ~VIEW) TOP VIEW) TOP VIEW)
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TC74LVQ240F/FW/FS, TCT4LVQ241F/FW/FS
TC74LVQ244F /FW/FS

IEC LOGIC SYMBOL

TC74LVQ240 TC74LVQ241 TC74LvVQ244
15 L alen € 2 Te TJRALEN P
1A1 :i; >V >—%§% v 1A1 Ei; Y é::; g 1a1 ::; >V 23 g
1A2 —— 1Y2 1A2 1Y2 1A2 12
(6) (14) — (6) (14) (6) (14)
183 15y an 3 13 TEy G |73 3 ) [T
1A4 P— 174 1A4 Y4 1A4 14

N
ol
2
™
z
~
)
2
m
z
~
al
]
m
2
s

R e e e T ey ST
a3 A2 NIEREo 243 5L 51 ovs 243 AL ) ovs
s A7 NIETRpo 200 42 (3) ova 20 2 3) ova
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 Y
DC Input Voltage Vin — 0.5~V +0.5 Y
DC Output Voltage Vour —0.5~Vec+0.5 Vv
Input Diode Current lix +20 mA
Output Diode Current lok +50 mA
DC Output Current lour 50 mA
DCV¢/Ground Current lee +200 mA
Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 A
input Voltage Vin 0~Vce \Y
Output Voltage Vour 0~Vcc \
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
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TC74LVQ240F/FW/FS,TCTALVQ241F/FW/FS

TC74LVQ244F /FW/FS

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta = — 40~85°C]
PARAMETER | symsoL TEST CONDITION Ve 2 2 UNIT
V) | MmIN. | TYP. | MAX. | MIN. | MAX.
High - Level Vi 30l 20| — | = |20 =
Input Voltage
Low - Level Vi 30| - | — | o8| - | 08
Input Voltage \
High - Level vV Vin= lon=—50uA 3.0 2.9 3.0 - 2.9 -
Output Voltage OH 1 ViyorV, lo=—12mA | 3.0 | 2.58 - - 2.48 -
Low - Level vV Vin= oL = 50uA 3.0 - 0.0 0.1 - 0.1
Output Voltage oL Viyor V||_ IOL =12mA 3.0 - - 0.36 - 0.44
3 - State Output V[N =VorV, L - - -
Off - State Current loz Vour = Vec or GND 3.6 0.5 5.0
Input Leakage Current Iin Vin=Vccor GND 3.6 - - +0.1 - +1.0 HA
| Quiescent Supply Current lec Vin = Vcc or GND 3.6 - - 4.0 - 40.0
AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns, C, = 50pF, R = 5000 )
TEST CONDITION Ta=25°C Ta =—40~85°C
PARAMETER SYMBOL UNIT
VeeV) | MIN. | Tye. | max. | MIN. | MAX.
Propagation Delay Time tpLH 2.7 - 2 | 140 1.0 | 15.0
(TC74LVQ240) toHL 3.3+0.3] — 6.0 10.0 1.0 10.5
Propagation Delay Time tpLH 2.7 - 7.8 13.4 1.0 15.0
(TC74LVQ241/244) ToHL 33103 — 6.5 9.5 1.0 10.5
' tozt 2.7 - 9.5 | 183 1.0 | 19.0
OutputEnable Time tozn 33:03( — | 798 | 130 | 10| 135 |"™
i i toLz | 27 - 7.2 1 19.0 1.0 | 20.0
OutputDisable Time tonz 33103 - 60 | 135 | 10 | 140
Output to Output Skew Tosth (Note 1) 2.7 _ _ 1.5 _ 1.5
tosHL ) 33 10.3 - 1.5 - 1.5
Input Capacitance CiN (Note 2) - 5 10 = 10
Output Capacitance Cout - 10 - - - pF
Power Dissipation Capacitance Cpp (Note 3) - 30 - - -

Note (1)
Note (2)
Note (3)

operating current consumption.
Average operating current can be obtained by the equation:
lec(opr.) =Cpp - Ve fin+lcc/ 8 ( per bit)

134

Parameter guaranteed by design. toun = Itoinm ~ towrn |, tose = ltpHLm—tpHLnl
Parameter guaranteed by design.
Crp is defined as the value of the internal equivalent capacitance which is calculated from the




TC74LVQ240F/FW/FS, TC74LVQ241F /FW/FS
TC74LVQ244F /FW/FS

NOISE CHARACTERISTICS (Input t,=t;=3ns, C =50pF,R =500Q)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. MAX.
Quiet Output
Maximum Dynamic Vg, Voie 33 05 08 v
Quiet Output _ —
Minimum Dynamic Vg, Vouv 33 05 08 v
Minimum High Level _
Dynamic Input Voltage Vi 33 2.0 v
Maximum Low Level Vi 3.3 _ 0.8 v

Dynamic Input Voltage
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TC74LV0245F/FW/FS

OCTAL BUS TRANSCEIVER

The TC74LVQ245 is a high speed CMOS OCTAL BUS
TRANSCEIVER fabricated with silicon gate and double - layer
metal wiring C2MOS technology.

Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low power dissipation.
It is intended for two-way asynchronous communication
between data busses. The direction of data transmission is
determined by the level of the DIR input.

The enable input (G) can be used to disable the device so
that the busses are effectively isolated.

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

FEATURES :

«High Speed-- seenraraene tpg =5.8ns(typ.) at Vg =3.3V
o Low Power Dissipation eseeeeeres lcc =4uA(Max.) at Ta=25°C
eInput Voltage Level-iveereseecnes Vi =0.8V (Max.) at Vg =3V

Vig=2.0V (Min.) at Vg =3V
« Symmetrical Output Impedance - | lon | =loL=12mA(Min.)
eBalanced Propagation Delays - tptH=1tpHL
+Pin and Function Compatible with 74HC245

1 1

F(SOP20—P—300)
Weight : 0.22g(TYP.)

FW (SOL20—-P—300)
Weitht : 0.46g (TYP.)

1

FS (SSOP20—P—225A)
Weight : 0.09g (TYP.)

APPLICATION NOTES

1) Do not apply a signal to any bus
terminal when it is in the output
mode. Damage may result.

2) All floating ( high impedance )
bus terminals must have their
input levels fixed by means of
pull up or pull down resistors.

IEC LOGIC SYMBOL

PIN ASSIGNMENT

Dggﬁg?m 1(BA)

o e e,
BV

a2 & {17) 52

a3 & (16) 53

s G (15) g4

As (@ {19 g5

e L {13) gg

a7 @ 02) g7

as (@ (1) g

DIR 1 E-‘ﬁ 20 K“
A1 2 19 G
A2 3 Eg ’—3‘7‘{313 B1
A3 4 E?‘F “"}_L:]n 82
As 5[ _z"l\'_']te 83
A5 6 E$ 115 B4
A6 7 E\T‘{f-‘ “’\1’1\]14 B5 .
A7 8 E\t_ﬁ-ﬂ :::t:lw B6
a8 9 [ 12 87

GND 10 Eﬁji;}ljﬂ B8

(TOP VIEW)
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TRUTH TABLE

TC74LVQ245F/FW/FS

INPUTS FUNCTION
— OUTPUTS
G DIR A-BUS | B-BUS
L L A=B QUTPUT INPUT
L H B= INPUT | OUTPUT
H X Z High Impedance
X :Don't Care
Z :High Impedance
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DC Input Voltage (DIR, G) Viy —0.5~Vcc+0.5 \Y
DCBus | /0 Voltage Viso —0.5~Vcc+0.5 Y
Input Diode Current Ik 120 mA
Output Diode Current lok +50 mA
DC Qutput Current lout +50 mA
DC V¢/Ground Current lee +200 mA
Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~3.6 \Y
Input Voltage (DIR, G) Vin 0~Vec v
Bus 1/0 Voltage Viro 0~V \
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/Vv
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TC74LVQ245F/FW/FS

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta = —40~85°C|
PARAMETER SYMBOL TEST CONDITION Vec UNIT
- : V) | mIN. | TYP. | MAX. | MIN. | MAX.
High - Level v 30 | 2.0 - _ 2.0 _
Input Voltage ™ ) ) )
Low - Level v 3.0 — - 0.8 - 0.8
Input Voltage 't ) \%
High - Level Vv Vin= lon = = 50uA 3.0 29 3.0 - 2.9 -
Output Voltage OH ViworV,, lon=—12mA | 3.0 | 2.58 - 2.48 -
Low - Level v Vin= loL = 50A 30 — o0 o1 | = o1
Output Voltage oL VigorV,, loL = 12mA 3.0 - - 0.36 - 0.44
3 - State Output \A N= Viwor VlL - - - +
Off - State Current loz Vour = Vec or GND 36 0.5 5.0
Input Leakage Current I Vin=Vccor GND 3.6 - - +0.1 - +1.0 #A
Quiescent Supply Current lec Vin=Vccor GND 3.6 — - 4.0 - 40.0
AC ELECTRICAL CHARACTERISTICS (input t,=t¢=3ns, C = 50pF,R =500Q)
TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
Vee(V) | MIN. TYP. | MAX. | MIN. | MAX.
. ' toLH 27 - 8.0 | 14. 1.0 | 17.0
Propagation Delay Time | {2/ 33303 — | 67 | 100 [ 10| 115
L tozL 2.7 ~ | 107 | 183 1.0 | 200
OutputEnable Time tng 33+40.3 - 89 | 13.0 1.0 14.0
ns
. . toLz 2.7 - 7.9 20.4 1.0 22.
OutputDisable Time tgHz 33+03 — 6.6 | 14.5 1.0 | 15.0
Output to Output Skew Losth (Note 1) . 27 — — 1.5 — 1.5
P toshL 33203 — - 1.5 - 1.5
Input Capacitance (o™ DIR, G (Note 2) - 5 10 - 10
Bus Input Capacitance Ci/o An, Bn - 13 - - - pF
Power Dissipation Capacitance Cep (Note 3) - 38 - - -

Note (1) Parameter guaranteed by design. tosn =Itoinm = tormnl, toskt = ItouL m = touta |
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.

Average operating current can be obtained by the equation:

lcc(Opr.) =Cpp- Ve f wnt |cc/8 ( per blt)
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TC74LV(Q245F/FW/FS

NOISE CHARACTERISTICS (Input t.=t;=3ns, C =50pF,R =5000)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Ve (V) TYP. MAX.

Quiet Output
Maximum Dynamic Vo Vorr 3.3 06 1.0 v
Quiet Output _ _
Minimum Dynamic Vg Vow 3.3 0.6 1.0 v
Minimum High Level _
Dynamic Input Voltage Viso 3.3 2.0 v
Maximum Low Level _
Dynamic Input Voltage Vio 3.3 08 v
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TC74LVQ273F/FW/FS

OCTAL D-TYPE FLIP FLOP WITH CLEAR

The TC74LVQ273 is a high speed CMOS OCTAL D - FLIP
FLOP fabricated with silicon gate and double - layer metal
wiring C2MOS technology. 0 20
Designed for use in 3.3 Volt systems, it achieves high speed 1 1
operation while maintaining the CMOS low power dissipation. F (SOP20~P~300) FW (5OL20— P~ 300)
Information signals applied to D inputs are transferred to the Weight : 0.22g (TYP.) ~ Weitht: 0.46g (TYP.)
Q outputs on the positive going edge of the clock pulse.
When the CLR input is held low, the Q outputs are in the
low logic level independent of the other inputs. ’
All inputs are equipped with protection circuits against static . 1
discharge or transient excess voltage. FS (SSOP20—P—225A)
: Weight : 0.09g (TYP.)
FEATURES : . PIN ASSIGNMENT
o High Speed:+sssserssernsecesseussenasens fmax = 160MHz (typ.)
at Vg =3.3V TR 1 20 Ve
e Low Power Dissipation «eseeeeeees Icc = 4pA(Max.) Q1 2 19 Q8
at Ta=25°C D1 3 18 D8
eInput Voltage Level:-coerersersininees Vi =0.8V (Max.) at Vgc =3V D2 4 17 D7
Vi =2.0V (Min.) at Voo =3V Q2 5 16 Q7
« Symmetrical Output Impedance - | lon | =loL=12mA(Min.) Q3 6 15 Q6
» Balanced Propagation Delays - toin=tpHL gi ; :g gg
'| «Pin and Function Compatible with 74HC273 Q4 9 12 Q5
GND 10 11 CK
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
= (I
Cé:: RV Rc1
INPUTS OQUTPUTS ’
—— FUNCTION .
CLR D CcK Q D1 3) ~ (2) Qi
L X X L CLEAR p2 4| 6L q2
H L f L _ D3 & ._(Q_Qg
m m T m — pa {8 ) qq
i _ DS ..(E)_ __(2105
H X s Qn | NO CHANGE 0g 14) (15) o6
X :Don't Care ’ p7 A7) (16) 7
pg L18) (19) Q8
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TC74LVQ273F/FW/FS

SYSTEM DIAGRAM

b1 D2 D3 D4 D5 D6 D7 D8
_ 3 4| 7' 8| 13| 14| 171 |a|
R —> i 1 I ] 1 1
bR oR oR bR oR o R o R bR
K Q K Q &K Q &K Q K Q K Q CKE K Q
2 5 6% 12% 19
Q1 Q2 Q3 Q4 QS Q6 Q8
ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0. \
DCInput Voltage ) Vin —0.5~Vc+0.5 Vv
DC Output Voltage Vour —0.5~Vcc+0.5 \Y
Input Diode Current lix +20 mA
Output Diode Current lok +50 mA
DC Output Current lout +50 mA
DC V¢/Ground Current lcc +200 mA
Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T, 300 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~3.6 \Y
Input Voltage Vi 0~Vcc \Y
Output Voltage Vour 0~V \Y
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time | dt/dv 0~100 ns/V
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TC74LVQ273F/FW/FS

DC ELECTRICAL CHARACTERISTICS
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Ta=25°C Ta = — 40~85°C|
PARAMETER SYMBOL TEST CONDITION Vee 2 UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
High - Level
V, 30 20 - - 20 -
Input Voltage "
Low - Level Vie 30 — | - | o8| - | o8
Input Voltage v
High - Level V. Vin= lon==50uA |30 29 | 30 | — 29 | -
Output Voltage OH 1 VinorV,, lon=—12mA | 3.0 | 2.58 - - 2.48 -
Low - Level v Vin= loL =50uA 3.0 - 0.0 0.1 - 0.1
Output Voltage oL vigorVy loL=12mA 30 — - 0.36 - 0.44
Input Leakage Current hn Vin=Vecor GND 3.6 - - +0.1 - +1.0 A
Quiescent Supply Current lec Vin=Vcecor GND 3.6 - - 40 - 40.0 #
TIMING REQUIREMENTS ( Input t,=t;=3ns)
TE N Ta =25° =-40~85°C
PARAMETER SYMBOL ST CONDITION a=25C  |Ta=-40 UNIT
Veel(V) - LIMIT LIMIT
Minimum Pulse Width tw (L) 2.7 10.0 11.5
(CK) tw (H) 3.340.3 8.0 8.0
Minimum P&se Width tw L 2.7 9.5 11.0
(TIR) w 3.3£0.3 7.5 7.5
.. i . 2.7 10.5 12.0
. 1, ns
Minimum Set-up Time s 33403 8.5 85
- . 2.7 0.0 0.0
1
Minimum Hold Time h 33403 0.0 0.0
Minimum Removal Time 1 2.7 9.0 10.0
(CIR) rem 3.3+0.3 7.0 7.0




TC74LVQ273F/FW/FS

AC ELECTRICAL CHARACTERISTICS (Input t.=t;=3ns, C, =50pF, R =5000Q)

TEST CONDITION Ta =25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
Vee(V) | MIN. TYP. MAX. { MIN. MAX.
Propagation Delay Time tpLH 2.7 - 8.2 18.3 1.0 | 21.0
(CK—Q) tpHL 3.3+0.3 - 6.8 13.0 1.0 14.5
ns
Propagation Delay Time " 2.7 - 7.9 18.3 1.0 20.0
(CIR—Q) PHL 33403 - 66 | 130 | 10 | 140
Maximum f 2.7 50 120 — 40 - MHz
Clock Frequency MAX 3303 75 140 - 65 -
TostH 2.7 - - 1.5 - 1.5 n
Output to Output Skew o (Note 1) 33403 - _ 15 _ 15 s
Input Capacitance CiN (Note 2) - 5 10 - 10 F
Power Dissipation Capacitance Cpp (Note 3) v — 40 - - - P

Note (1) Parameter guaranteed by design. togu = tonm = towrnl, Tosut = tontm = Tomta |
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lec{opr.) =Cpp - Vee  fiw+icc/8(per F/F)
And the total Cpp when n pcs. of Flip Flop operate can be gained by the following equation:
Cpp (total) =29+ 11-n

NOISE CHARACTERISTICS (Input t, =t;=3ns, C_=50pF, R, =500Q)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. MAX.

Quiet Qutput
Maximum Dynamic Vg Voe - 33 0.5 0.8 v
Quiet Output _ _
Minimum Dynamic Vg Vow 33 0.5 08 v
Minimum High Level _
Dynamic Input Voltage Vivo 33 20 v
Maximum Low Level _
Dynamic Input Voltage Vio 33 08 v
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TC74LVQ373F/FW/FS

OCTAL D -TYPE LATCH WITH 3 - STATE QUTPUT

The TC74LVQ373 is a high speed CMOS OCTAL LATCH
with 3 - STATE OUTPUT fabricated with silicon gate and
double- layer metal wiring C2MOS technology.

Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
This 8-bit D -type latch is controlled by a latch enable input
(LE) and a output enable input (OE).

When the OFE input is high, the eight outputs arein a high
impedance state.

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

1 1

F(SOP20—P—300) FW (5S0L20—P—300)
Weight : 0.22g (TYP.)  Weitht: 0.46g (TYP.)

20 n‘\‘-““‘ T

1

FS (SSOP20—P~225A)
Weight : 0.09g (TYP.)

FEATURES: PIN_ASSIGNMENT
«High Speed tpd = 6.6ns(typ.) at Vge =3.3V
e Low Power Dissipation «sseeseeees lcc =4uA(Max.) at Ta=25°C OF 1 20 Ve
eInput Voltage Level::ooresecscsecncae Vi =0.8V (Max.) at Vog =3V Qo 2 19 Q7
Vi =2.0V (Min.) at Vgg =3V Do 3 18 D7
« Symmetrical Output Impedance | lon | =lor = 12mA(Min.) D1 4 17 D6
. . Q1 5 16 Q6
«Balanced Propagation Delays - totn=tpnL Q2 6 15 Q5
«Pin and Function Compatible with 74HC373 D2 7 14 D5
D3 8 13 D4
Q3 9 12 Q4
GND 10 11 LE
(TOP VIEW)
TRUTH TABLE 1IEC LOGIC SYMBOL
— OUTPUTS
E | LE D e o
H X X z ' C
DO 0) ] 1D > v -—Q)-QO
L L X Qn py 41| | (5) Q1
L H L L p2 {71 L (6) o2
L n " p3 {8) | L (9) 3
pg AL L -(2) oy
X : Don't Care o5 (14) (15) o5
Z : High Inpedance (17) (16) Q
Qn: Q outputs are latched at the D6 Q6
time wheén the LE input is taken py 18 L09) o7

to a low logic level.
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SYSTEM DIAGRAM

TC74LVQ373F/FW/FS

D5

145

Qo0 Q7
ABSOLUTE MAXIMUM RATINGS
PARAMETER - SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \Y
DC Input Voltage Vin — 0.5~V +0.5 \Y
DC Output Voltage Vour — 0.5~V +0.5 \Y
Input Diode Current lix +20 mA
Output Diode Current lok +50 mA
DC Output Current lout 50 mA
DC V¢/Ground Current lec +200 mA
Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT

Supply Voltage Vee 2.0~3.6 \Y
Input Voltage Vin 0~Vce \
Output Voltage Vour 0~Vce \Y%
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V



TC74LVQ373F/FW/FS

DC ELECTRICAL CHARACTERISTICS
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Ta=25°C Ta = —40~85°C]
PARAMETER ‘| SYMBOL TEST CONDITION Ve - UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
High - Level Vin 3020 — | = | 20] -
Input Voltage
Low - Level ViL 30 — | - |08 | — | o8
Input Voltage y
High - Leve v Vin= lon==—50uA | 3.0 29 3.0 - 2.9 -
Output Voltage OH VigorV,, lon=—12mA | 3.0 | 2.58 - - 2.48 -
Low - Level vV, Vin= loL =50uA 3.0 - 0.0 0.1 - 0.1
Output Voltage oL [ VigorV, loL= 12mA 3.0 - - 0.36 - 0.44
3 - State Output Vin=VigorV,, _ _ _
Off - State Current loz | ygir = Ve or GND 36 10.5 £5.0
Input Leakage Current Iin V) = Vcc or GND 36| — - | x01]| - 1.0 | #A
Quiescent Supply Current lee Vin=Vec or GND 3.6 - - 4.0 - 40.0
TIMING REQUIREMENTS (Input t,=t;=3ns)
TEST CONDITION Ta=25°C Ta =-40~85°C
PARAMETER SYMBOL UNIT
Vee(V) LIMIT LIMIT
Minimum Pulse Width tw (H 2.7 9.0 10.0
(LE) ) 33+0.3 7.0 7.0
L . 2.7 7.5 8.5
R t ns
Minimum Set-up Time 3 334023 6.0 6.0
L. . 2.7 1.0 1.0
t
Minimum Hold Time h 33403 10 1.0




AC ELECTRICAL CHARACTERISTICS (Input t, =t;=3ns, C = 50pF, R =500Q)

TC74LVQ373F/FW/FS

TEST CONDITION Ta =25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
Vee(V) | MIN. | TYP. | MAX. | MIN. | MAX.
Propagation Delay Time toLH 2.7 - 9.0 | 17.6 1.0 | 19.0
(LE-Q) toHL 3.3+03] - 75 | 1255 10 | 135
Propagation Delay Time toLH 2.7 - 8.5 15.5 1.0 17.0
(D-Q) toHL 3.3%+0.3 - 7.1 11.0 1.0 12.0
4 tozL 2.7 - 85 | 183 1.0 | 19.0
Output Enable Time t,sz 33403 _ 71 13.0 10 135 ns
; i toLz 2.7 - 7.6 | 204 1.0 | 220
Output Disable Time tgHz 33403 - 6.3 145 10 150
Output to Output Skew Lostr (Note 1) 2.7 _ - 1.5 - 1.5
P tosHL 3.3+03] — - 15 - 15
Input Capacitance Cin (Note 2) - 5 10 - 10
Output Capacitance Cout - 10 - - - pF
Power Dissipation Capacitance Cpp (Note 3) - 38 - - -

Note (1) Parameter guaranteed by design. tosm =Itownm = tounn !, tosi = Houtm = tomtnl
Note (2) Parameter guaranteed by design.
Note (3) Csp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption.

Average operating current can be obtained by the equation:
lec(opr) =Cpp- Vec fin+lcc /8 (per Latch)
And the total Cpp when n pcs. of Latch operate can be gained by the following equation:

Cpp(total)=26+12:n

NOISE CHARACTERISTICS (Input t,=t=3ns,C =50pF,R. =500Q)

PARAMETER sYmBOL TEST COND'T'O\';JCC = TYPTa = ZSDT\AAx. UNIT
Sﬂg;ﬁﬁngr‘#%‘;namic VoL Vore 33 0.5 0.8 v
I(\)/I‘:ri\?rtm?r:t%k;tnamic Voo Vouv 3.3 —05 —08 v
Minimum High Covel RN
v ot 5 | - | e |v
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TC74LVQ374F/FW/FS

OCTAL D -TYPE FLIP FLOP WITH 3 - STATE OUTPUT

The TC74LVQ374 is a high speed CMOS OCTAL FLIP FLOP
with 3 - STATE OUTPUT fabricated with silicon gate and
double - layer metal wiring C2MOS technology.

Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
This 8-bit D - type flip - flop is controlled by a clock input
(CK) and a output enable input (OE).

When the OE input is high, the eight outputs are in a high
impedance state..

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

20@ 20%
1 1

FW (SOL20—P—300)
Weitht : 0.46g (TYP.)

F{SOP20~P-300)
Weight : 0.22g (TYP.)

20 o

1

FS (SSOP20—P—225A)
Weight : 0.09g (TYP.)

FEATURES : PIN ASSIGNMENT
o High Speed: s wesserseermmerrirerisnnneeas fmax = 135MHz (typ.)
at Vg =3.3V OF 1 O 20 V¢
o Low Power Dissipation - :ceeeeeeeees lcc =4uA(Max.) at Ta=25°C Q0 2 19 Q7
«Input Voltage Level- s ViL=0.8V-(Max.) at Vg =3V DO 3 [J 18 D7
Vin = 2.0V (Min.) at Vg =3V D1 4[] 17 D6
o Symmetrical OQutput Impedance - | lon | =loL = 12mA(Min.) 8; Z E :g 8:
«Balanced Propagation Delays - toLn=tpH 02 70 14 DS
«Pin and Function Compatible with 74HC374 D3 8 13 D4
| Q3 9 [ 12 Q4
GND 10 [] 11 CK
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
ﬁ.(i)h. EN
INPUTS (.
— OUTPUTS K=—pa
Ot CK D | L
v 3 = > oo BL T 5 v 2l
p1 {41 | L (5) s
L _L X Qn D2 (7) (6) Q2
L _T_ L D3 {8) ] _(_9_)_03
L ¥ H H pa L13) | L (12) o,
ps {14 __(1_5).Q5
X :Don’ (17) (16)
Z H?gnhtl,ri;r:dance 06 (:;) (:; Q6
Qn: No Change 07 Q7
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SYSTEM DIAGRAM

TC74LVQ374F/FW/FS

oF 4>

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \Y,
DCinput Voltage Vin —0.5~Vcc+0.5 \Y
DC Output Voltage Vour —0.5~Vcc+0.5 \Y,
Input Diode Current lix +20 mA
Output Diode Current lok +50 mA
DC Output Current lout +50 mA
DC V¢/Ground Current lee +200 mA
Power Dissipation Po 180 mwW
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 \Y
Input Voltage Vin 0~V¢e \
Output Voltage Vout 0~Vec Vv
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
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TC74LVQ374F/FW/FS

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta = —40~85°C]
PARAMETER SYMBOL TEST CONDITION Vee a 2 UNIT
(V) | MIN. | TYP. | MAX. [ MIN. | MAX.
High - Level
V R . - - K -
Input Voltage H 3.0 20 2.0
Low - Level
V, . - - .8 - .
Input Voltage "t 3.0 0 08 v
High - Level N Vin= low==—50xA |3.0] 29 | 3.0 - 2.9 -
Output Voltage OH VigorV,, lon=—12mA | 3.0 | 2.58 ~ - 2.48 -
Low - Level V. Vin= loL=50uA 3.0 - 0.0 0.1 - 0.1
Output Voltage oL [ viyorvy lot = 12mMA 30| - — | 036] — |[0.44
3 -State Output Vin=ViyorV _ _ _
Off - State Current loz Vloh:n = {'/*cc or I(.%ND 36 0.5 5.0
Input Leakage Current hw | Vin=Vecor GND 36| — | — |z01| — |z10|~A
Quiescent Supply Current lec Vin=Vecor GND 3.6 - - 4.0 - 40.0
TIMING REQUIREMENTS (Input t,=t;=3ns)
TEST CONDITION Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL UNIT
Ve (V) LIMIT LIMIT
Minimum Pulse Width tw (L) 27 9.0 10.0
(CK) tw (H) 33403 7.0 7.0
L i . , 2.7 11.5 13.0 ns
Minimum Set-up Time ts 33403 9.0 9.0
.. . 2.7 0.0 0.0
Minimum Hold Time th 33403 0.0 0.0
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TC74LVQ374F/FW/EFS

AC ELECTRICAL CHARACTERISTICS (Input t, = t; = 3ns, C, = 50pF, R, = 5000 )

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
Vec(V) | MIN. TYP. | MAX. | MIN. | MAX.
Propagation Delay Time toLH 2.7 - 9.7 | 19.0 1.0 | 21.0
(CK—Q) toHL 33+03| - 81 | 135 | 10 | 145
. thzL 27 - 85 | 183 1.0 | 20.0
Output Enable Time thH 33403 — 77 130 10 140 ns
) . toz 2.7 - 6.4 | 204 1.0 | 22.0
Output Disable Time tgHz 33403 —_ 5.3 145 1.0 15.0
Maximum ; ' 2.7 50 | 100 - a5 = | MHz
Clock Frequency MAX 3.3+0.3] 70 120 - 65 -
tostH 2.7 - - 1.5 - 1.5
Output to Output Skew toaHL (Note 1) 33403 -~ _ 15 _ 15 ns
Input Capacitance Cin (Note 2) - 5 10 - 10
Output Capacitance Cout - 10 - - - pF
Power Dissipation Capacitance Cpp (Note 3) - 37 - - -

Note (1) Parameter guaranteed by design. tosu = [tpium = totun |, tosiL = ot m = tonta |l
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lec(opr.) =Cpp - Vec fin+lcc/8(per F/F)
And the total Cpp when n pes. of F/F operate can be gained by the following equation:
Cppltotal) =25+12-n '

NOISE CHARACTERISTICS (Input t, =t;=3ns,C, =50pF,R =500Q)

PARAMETER SYMBOL TEST COND'TIO\’;ICC ) TYP.Ta = ZSOCMAX' UNIT
3:ixei§n(ax1t%‘ytnamic Voo Vote 33 0.5 0.8 v
Sﬂlijriu?rtm?;t%k;;amic VoL Vouy 33 —05 —08 v
gl;g;:m:zn meig? &grtealge Vino 33 — 20 v
yya‘i(;r:#cn'} rl;gm l\‘/ec‘»llilage Vi 3.3 — 0.8 v
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TC74LVQ573F/FW/FS

OCTAL D -TYPE LATCH WITH 3 - STATE OUTPUT

The TC74LVQ573 is a high speed CMOS OCTAL LATCH
with 3- STATE OUTPUT fabricated with silicon gate and
double - layer metal wiring C2MOS technology. 20 20
Designed for use in 3.3 Volt systems, it achieves high speed 1 1
operation while maintaining the CMOS low power dissipation. F(SOP20—P—300)  FW(SOL20—P—300)
This 8-bit D -type latch is controlled by a latch enable input Weight : 0.22g (TYP.)  Weitht: 0.46g (TYP.)
(LE) and a output enable input (OE).
When the OE input is high, the eight outputs arein a high
impedance state.
All inputs are equipped with protection circuits against static 1
discharge or transient excess voltage. FS (SS0P20—P—225A)
. Weight : 0.09g (TYP.)
FEATURES : PIN _ASSIGNMENT
.ngh Speed .................................... tpd=5.7ns(typ‘) at VCC=3~3V
e Low Power Dissipation oeeeeeeenee lcc =4pA(Max.) at Ta=25°C OF 1 20 Ve
eInput Voltage Level-oeereeereseens VL= 0.8V (Max.) at Vg =3V DO 2 19 QO
Vi =2.0V (Min.) at Voo =3V D1 3 18 Q1
o Symmetrical Output Impedance - | lon | =loL=12mA(Min.) D2 4 17 Q2
«Balanced Propagation Delays - toLH=tpHL D3 5 16 Q3
«Pin and Function Compatible with 74HC573 D4 6 15 Q4
D5 7 14 Q5
D6 8 13 Q6
D7 9 12 Q7
GND 10 11 LE
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS op-tin
— OUTPUTS Ok | EN
OE LE D LE——L‘C1
H X X z
_ 00-2 175 b v H%q
L L X Qn D1 (3) (18) Qt
L H L D2 (‘;) (:Z) Q2
L [ H | H H 03~ a3
B D4 —— ——Q4
X : Don't Care (7) (14)
Z : High Inpedance D5 ) (13) Qs
Qn: Q outputs are latched at the DGg— ) 1—206
time when the LE input is taken o7 <2 . L’—Q?
to a low logic level.
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SYSTEM DIAGRAM

TC74LVQS73F/FW/FS

Q2

16
Q3

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 %
DCInput Voltage Vin —0.5~Vc+0.5 Y
DC Output Voltage Vour — 0.5~V +0.5 \Y
Input Diode Current Ik +20 mA
Output Diode Current lok +50 mA
DC Qutput Current loutr +50 mA
DC V¢/Ground Current lec +200 mA
Power Dissipation Pp 180 mwW
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 \Y
Input Voltage Vin 0~Vcce \"
Output Voltage Vour 0~Vee \
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time | dt/dv 0~100 ns/V
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TC74LVQ573F/FW/FS

DC ELECTRICAL CHARACTERISTICS

154

Ta=25°C Ta=—40~85°
PARAMETER SYMBOL TEST CONDITION Vee 9 UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
High - Level Vi 30l 20| - | = | 20| -
Input Voltage
Low - Level Vi 30 — | — | o8| - | o8
Input Voltage v
High - Level v Vin= lon=—050uA |30 29 [ 30 | — 29 | —
Output Voltage OH Vi or Vi, lon=—12mA | 3.0 | 2.58 - - 2.48 -
Low - Level V. Vin= Tor = 50uA 30| — 0.0 | 0.1 - 0.1
Output Voltage oL [ ViyorV, loL=12mA 30| — - 0.36 - 0.44
3 -State Output Vin=VigorV,, _ _ _
Off - State Current loz Vour = Vcc or GND 36 0.5 15.0
Input Leakage Current Iin Vin=Vecor GND 36| — - 01| -— 1.0 | #A
Quiescent Supply Current lee Vin=Vccor GND 3.6 - - 4.0 - 40.0
TIMING REQUIREMENTS ( Input t,=t;=3ns)
TEST CONDITION Ta =25°C Ta=-40~85°C
PARAMETER SYMBOL 2 UNIT
Ve (V) LIMIT LIMIT
Minimum Pulse Width tw (H 2.7 9.0 10.0
(LE) H 3.3+03 7.0 7.0
- _— 2.7 9.0 10.0 ns
Minimum Set-up Time ts 33403 70 70
.. : . 2.7 1.0 1.0
Minimum Hold Time th 33403 10 1.0




TC74LVQ573F/FW/FS

AC ELECTRICAL CHARACTERISTICS ( Input t, = t;=3ns, C_ = 50pF, R = 5000 )

TEST CONDITION Ta =25°C Ta=—40~85°C ]
PARAMETER SYMBOL —{UNIT
VeeV) | MIN. | TYP. | MAX. | MIN. | MAX.
Propagation Delay Time toLH 2.7 - 79 | 16.9 1.0 | 19.0
(LE-Q) ToHL 3.3%03| — 6.6 | 12.0 1.0 | 135
Propagation Delay Time toLH 2.7 - 77 | 148 1.0 | 17.0
(D-Q) toHL 33£03| - 64 | 105 | 10 | 120
. tozL 2.7 - 85 | 183 | 1.0 | 19.0
Output Enable Time AthH 33403 - 77 130 10 135 | s
. ) toLz 2.7 - 8.0 | 20. 1.0 | 22.0
Output Disable Time tgHz 33+03] - 6.7 145 10 15.0
Output to Output Skew tost (Note 1) 2.7 - - 15 - 15
P P tosHL 3.3+03] - - 1.5 - 1.5
Input Capacitance Cin (Note 2) - 5 10 - 10
Output Capacitance Cout - 10 - - - pF
Power Dissipation Capacitance Cpp (Note 3) - 32 - - -

Note (1) Parameter guaranteed by design. tostn = ltpLH m=- tpLHn I, tosHL = ItpuL m= tpHLn |
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
1cc(0pr.) =C D" Vcc . f|N + !cc/8 ( per Latch )
And the total Cpp when n pcs. of Latch operate can be gained by the following equation:
Cpp(total)=21+11-n

NOISE CHARACTERISTICS (Input t,=t;=3ns, C =50pF,R =500Q)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. MAX.

Quiet Output
Maximum Dynamic Vg Vot 33 0.7 11 v
Quiet Output - -
Minimum Dynamic Vo Vouv 3.3 07 1 v
Minimum High Level —
Dynamic Input Voltage Vo 3.3 20 v
Maximum Low Level _
Dynamic Input Voltage Vio 33 08 v
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QUAD 2-INPUT NAND GATE

TG74LVXO0OF/FN/FS

The TC74LVX00 is a high speed CMOS 2-INPUT NAND
GATE fabricated with silicon gate CZMOS technology.
Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

The internal circuit is composed of 3 stages including buffer
output, which. provide high noise immunity and stable output.
An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
-{input voltages.

FEATURES:

o High Speed tog =4.1ns(typ.) at Voo =3.3V
« Low Power Dissipation« oo lcc = 2¢A(Max.) at Ta=25°C
« Input Voltage Level-reeeenns ViL=0.8V(Max.} at Voo =3V

Vin =2.0V(Min.) at Voo = 3V
« Power Down Protection is provided on all inputs.
« Balanced Propagation Delays: tpui=tpHL
o LOW NOISE rerrrerrrmerseremieaniennenns Vorp =0.5V (Max.)
« Pin and Function Compatible with 74HC00

14 L \C/%
Q\N’:‘\‘
1 1

FN(SOL14=P—150)
Weight : 0.12g (TYP.)

F(SOP14—P~300)
Weight : 0.18g (TYP)

‘G
TR

1

FS(SSOP14—pP~225)
Weight : 0.07g (TYP.)

PIN ASSIGNMENT

a1 ] = 114 Ve
18 2 [ (] 13 48
17 3 [ @:]124/.\
2A 4[] 1 11 4y
28 5 [] 110 38
2y 6[@@]9 3A
GND 7 [J 18 3Y

(TOP VIEW)

IEC LOGIC SYMBOL

TRUTH TABLE

e G et
g I
2 o oy
pTE] P

INPUTS OUTPUTS
A B
L L H
L H H
H L H
H H L
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TC74LVXO0OF/FN/FS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DC Input Voltage Vin —0.5~7.0 Vv
DC Output Voltage Vout —0.5~Vc+0.5 \Y]
Input Diode Current Ik —20 mA
Output Diode Current lok +20 mA
DC Output Current lout +25 mA
DC V¢/Ground Current lec +50 mA
Power Dissipation Po 180 mwW
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec Te 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~3.6 \Y
Input Voltage Vin 0~5.5 V-
Output Voltage Vourt 0~Vcc \%
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
DC ELECTRICAL CHARACTERISTICS
. Ta=25° Ta = — 40~85°
PARAMETER | symeoL TEST CONDITION Ve a=25%¢ a=—40-85°Q it
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
. 2.0 1.5 et - 1.5
High - Level Vin 30 20 _ _ 20 _
Input Voltage 36| 24 — - 2.4 -
200 — | = Jos ] — o5
Low - Level Vi 30| - | = | o8 08
Input Voltage 36| — - 0.8 - 0.8
\Y
T VR e he R Y R A R R
' OH on=""20u . . K -— . -
Output Voltage ViworVie 12N _ama |30 258 | — | — !248| —
Low - Level v vV IQL=§0‘UA 2.0 - 0.0 0.1 - 0.1
VOL IN=VIH IOL'_‘ O,uA 3.0 - 00 0.1 - 0.1
Output Voltage lou = AmA 30 — | = |o36| — |04
Input Leakége Current hin Vin=5.5Vor GND 3.6 - - +0.1 - +1.0 A
Quiescent Supply Current lec Vin=Vccor GND 3.6 - - 2.0 - 20.0 .
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AC ELECTRICAL CHARACTERISTICS (Input t =t =3ns)

TC74LVXOOF/FN/FS

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
VeelV) | CL(pF)| MIN TYP. | MAX. | MIN. | MAX.
27 15 - 5.4 10.1 1.0 12.5
. . toLH : 50 - 7.9 | 136 1.0 | 16.0
Propagation Delay Time
toHL 33+03f 15 - 4.1 6.2 1.0 7.5 ns
T 50 - 6.6 9.7 1.0 11.0
tostH 2.7 50 - - 1.5 - 1.5
Output to Output Skew toeL (Note 1) 33403 50 — — 15 — 15
Input Capacitance CN (Note 2) - 4 10 - 10 P
Power Dissipation Capacitance Cpp (Note 3) - 19 - - - P

Note (1)
Note (2)
Note (3)

operating current consumption.
Average operating current can be obtained by the equation:
lec(opr.) =Cpp- Vee  fin+lcc/ 4 (per Gate)

NOISE CHARACTERISTICS (Input t,=t;=3ns , C_=50pF)

Parameter guaranteed by design. toan = tptnm = totrn |, tosht = toutm = tontal
Parameter guaranteed by design.
Crop is defined as the value of the internal equivalent capacitance which is calculated from the

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Ve (V) TYP. LIMIT

Quiet Output
Maximum Dynamic Vg Vo 3.3 0.3 0.5 v
Quiet Output - —
Minimum Dynamic Vo, Vo 33 03 0.5 v
Minimum High Level -
Dynamic input Voltage Vio 33 2.0 v
Maximum Low Level -
Dynamic Input Voltage Vi 33 0.8 v

INPUT EQUIVALENT CIRCUIT

INPUT
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TC7ALVX02F/FN/FS

QUAD 2-INPUT NOR GATE

The TC74LVXO02 is a high speed CMOS 2-INPUT NOR GATE
fabricated with silicon gate C2MOS technology.

Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

The internal circuit is composed of 3 stages including buffer
output, which provide high noise immunity and stable output.
An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
" |input voltages. '

1

1 1

F(SOP14—P—300) FN(SOL14—P—150)
Weight: 0.18g (TYP.)  Weight: 0.12g (TYP.)

o

1

FS{SSOP14~—P—225)
Weight : 0.07g (TYP.)

FEATURES: PIN ASSIGNMENT
- High Speed ................................. tpd = 45ns(typ) at Voo =3.3V
o Low Power Dissipation - lcc=2nA(Max.) at Ta=25°C J
o Input Voltage Level e Vi =0.8V(Max.) at Vog = 3V 1Y 1 ] ] 14 Ve
Vi =2.0V(Min.) at Voo =3V 1A 2 [] ] 13 4y
e Power Down Protection is provided on all inputs. 18 3 E ] 12 4B
» Balanced Propagation Delays- tyin=1tpHe Y 4 [: ] 11 4A
o LOW NOISE ++erererreerressrenrrnsuenaennes Voup = 0.5V (Max.)
. . . . 2a 5 [] ] 10 3Y
« Pin and Function Compatible with 74HCO02
28 6 [] 19 38
GND 7 [] 18 3A
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1A %;—- S O INPUTS OUTPUTS
1B
(5) A B Y
2A —21f I~ (4
28 % z L L H
g‘; 9 | S00) 5 L H L
(11 , H L L
an (12) ~03)
48— H H L
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TC74LVX02F/FN/FS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 Vv
DCInput Voltage Vin —0.5~7.0 \Y
DC Output Voltage Vour — 0.5~V +0.5 \
Input Diode Current hik —20 mA
Output Diode Current lok +20 mA
DC Output Current lout +25 mA
DC V¢c/Ground Current lec +50 mA
Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T. 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 \Y
Input Voltage Vin 0~5.5 \
Output Voltage Vour 0~V \%
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
DC ELECTRICAL CHARACTERISTICS
vV Ta=25°C Ta = —40~85°C
PARAMETER SYMBOL TEST CONDITION cc UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
High - Level Vi %8 ; g _ - ; g —
Input Voltage 36| 2.4 - - 2.4 —
Low - Level Vi Ex 0 N N v B -
Input Voltage 3.6 - - 0.8 - 0.8
High - Level lon=—50xA | 20| 19 | 20 | = | 19 ] — |V
Ol?tput Voltage Vou | Vin=Vuu ig: - :i?n“AA §;8 22_'598 00 C 22.2193 -
- = loL=50uA 2.0 - 0.0 0.1 - 0.1
éouv:puljce‘\lliltage Vo x:: orVi, :OL fio"‘A 301 — 00 | 04 - 0.1
oL =4mA 3.0 0.36 0.44
Input Leakage Current Iin Viy=5.5Vor GND 3.6 - - +0.1 - +1.0
Quiescent Supply Current lec Vin=Vcecor GND 3.6 - - 2.0 - 20.0 KA
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TC74LVXO02F/FN/FS

AC ELECTRICAL CHARACTERISTICS (Input t, =t;=3ns)

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
Vee(V) [ C(pF)l MIN. [ TYP. | MAX. | MIN. | MAX.
2.7 15 - 5.9 10.7 1.0 13.5
. . toLH ) 50 - 8.4 14.2 1.0 17.0
Propagation Delay Time
toHL 33+03 15 ot 4.5 6.6 1.0 8.0 ns
o 50 - 7.0 10.1 1.0 11.5
tostH 2.7 50 - - 1.5 - 1.5
Output to Output Skew oL (Note 1) 33403 50 — — 5 — 15
Input Capacitance Cin (Note 2) - 4 10 - 10 r
Power Dissipation Capacitance Crp (Note 3) - 15 - - - P

Note (1) Parameter guaranteed by design. tosn = tpumm = Towrnl, tostt = tpHim = toninl
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lcc{opr.) =Cpp - Ve fin+lcc/ 4 (per Gate)

NOISE CHARACTERISTICS (Input t,=t,=3ns , C, =50pF)

PARAMETER sYmMBOL TEST CONDIT'O\II\ICC = TYP.Ta = ZSOCUMIT UNIT
l?/ll;;ei':ne%t%’;namic VoL Vour 3.3 0.3 05 M
a‘i}ri\?;‘u?r%t%l;;amic Voo Vouv 33 —03 —05 v
Eﬂ;gmén Ianig? \&gr’gge Viko 33 B 2.0 v
'\D/lyar:aiﬂijcn}nL g:\{( Ii/eglilage Vio . 33 B 0.8 v

INPUT EQUIVALENT CIRCUIT

INPUT
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HEX INVERTER

TC74LVX04F/FN/FS

The TC74LVX04 is a high speed CMOS HEX INVERTER
fabricated with silicon gate C2MOS technology.

Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

The internal circuit is composed of 3 stages including buffer
output, which provide high noise immunity and stable output.
An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
Jinput voltages.

14 14%
1 1

FN (SOL14—P—150)
Weight: 0.12g (TYP.)

F(SOP14—P—300)
Weight : 0.18g (TYP.)

14%

1

FS(SSOP14—pP—225)
Weight : 0.07g (TYP.)

FEATURES: PIN ASSIGNMENT
. High Speed ................................. tpd=4.1ns(typ‘) at Vgc=3.3V
o Low Power Dissipation oo lcc =2uA(Max.) at Ta=25°C \_/
o Input Voltage Level - wwsereeens Vi =0.8V(Max.) at Voo =3V 1A 1] [] 14 Ve
Viy =2.0V(Min.) at Voc =3V v 2 ] [] 13 6A
« Power Down Protection is provided on all inputs. 2A 3 L“ g‘j 12 BY
 Balanced Propagation Delays toix=1tpHL ! E@ :] 11 5A
o LOW NOISE «wrererrersreesrmmrnresersaennnns Vore =0.5V (Max.)
e Pin and Function Compatible with 74HCO04 A5 EE g] 10 5Y
3y 6 [ 19 4A
GND 7 [] {;] 8 ay
(TOPVIEW)
IEC LOGIC SYMBOL TRUTH TABLE
Q 2
;2 i L §4; ;: INPUTS | OUTPUTS
A (5) (6) 3y A Y
- 4A 9 | 8) 4y L H
sa DT (10 oy H L
ga {13 12 gy
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TC74LVXO04F/FN/FS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DCinput Voltage Vin —0.5~7.0 \%
DC Output Voltage Vour —0.5~Vc+0.5 Vv
Input Diode Current lix —20 mA
Output Diode Current lok +20 mA
DC Output Current lout +25 mA
DC V¢/Ground Current lec +50 mA
Power Dissipation Po 180 mw
Storage Temperature Tsig —65~150 °C
Lead Temperature 10sec T 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 \Y
Input Voltage Vin 0~5.5 \Y
Output Voltage Vourt 0~Ve¢e \Y
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta = —40~85°C]
PARAMETER SYMBOL TEST CONDITION Vee UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
. 20 15 - - 1.5 -
_|High - Level Vin 30 20 _ _ 20
Input Voltage 36| 24 — — 2.4 —
2.0 - - 0.5 - 0.5
Low - Level Vie 30| — | — | o8 0.8
Input Voltage 36| — - 08 | — 0.8
High - Level —y lon==50xa [ 207197120 [ = 18] = v
Vou IN= VL low = —50uA 3.0 2. 3.0 - 2.9 -
Output Voltage lon=—4mA |30 258 | — | — |2a48]| —
Low - Level v Vv loL= gO,uA 201 — 0.0 | 01 - 0.1
oL INT ViH lo=50kA 3.0 - 0.0 0.1 - 0.1
Output Voltage lot = 4MA 30| — = 036 | — 0.44
Input Leakage Current in Vin=5.5Vor GND 3.6 - - +0.1 - +1.0 A
Quiescent Supply Current lce Vin=Vccor GND 3.6 - - 2.0 - 200 | “
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TC74LVXO4F/FN/FS

AC ELECTRICAL CHARACTERISTICS ( Input t, =t;=3ns)

TEST CONDITION Ta =25°C Ta=—40~85°C
PARAMETER sYmBoL 2 UNIT
Vee(V) | CL{PpFY| MIN. | TYP. | MAX. | MIN. | MAX.
27 15 - 5.4 10.1 1.0 12.5
. ! toLH : 50 — 79 | 136 1.0 | 16.0
Propagation Delay Time
toHL 33+03] 15 — 4.1 6.2 1.0 75 1 e
T 50 - 6.6 9.7 1.0 11.0
TosLH 2.7 50 = - 1.5 - 1.5
Output to Qutput Skew ot (Note 1) 3303 350 — — TE — 15
Input Capacitance CN (Note 2) - 4 10 - 10 .
Power Dissipation Capacitance Crp (Note 3) - 18 - - - P

Note (1) Parameter guaranteed by design. tosu =Itoinm = tprun s tosut = Mot m = tontn!
Note (2) Parameter guaranteed by design.
Note (8) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation :
lec(opr.) =Cpp - Ve - fin+lcc/ 6 (per Gate)

NOISE CHARACTERISTICS (Input t,=t=3ns , C_=50pF)

PARAMETER SYMBOL TEST COND[T'O\L v TYPTa - ZSQCLIMIT UNIT
f\)ﬂ:iz;ﬂgr‘#%];namic Vor Vor 33 03 0.5 v
(Ielllijri\?:m?n:t%k;;amic Voo Vow 3.3 —03 =05 v
ll\)/l;?llan;\ulgn“:-gg? \]/-g\lltealge Viro 33 - 20 v
l\D/’yar:(;nnlLiIcn’:r{;gtvjvt k/ec;llilage Vo 33 — 08 v

INPUT EQUIVALENT CIRCUIT

INPUT
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TC74LVXO8F/FN/FS

QUAD '2-INPUT AND GATE

The TC74LVX08 is a high speed CMOS 2-INPUT AND GATE
fabricated with silicon gate C2MOS technology.

Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

The internal circuit is composed of 4 stages including buffer
output, which provide high noise immunity and stable output.
An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
input voltages.

1 1

F(SOP14—P—300) FN(SOL14—P—150)
Weight: 0.18g (TYP.)  Weight:0.12g(TYP.)

=

1

FS (SSOP14—P—225)
Weight: 0.07g (TYP.)

FEATURES: . PIN ASSIGNMENT
° High Speed ................................. tpd =4'8ns(typ.) at Vgc=3.3V
o Low Power Dissipation:«seeoees lcc =21A(Max.) at Ta=25°C \
+ Input Voltage Level-wrrrre Vi =0.8V(Max.) at Voo =3V 1A 1 [ 014 Vee
Vi =2.0V(Min.) at Vcg =3V 1B 2 [ ] 13 48
e Power Down Protection is provided on all inputs. 1Y 3 E :l 12 4A
 Balanced Propagation Delays-- tpin==tpouL 2A 4 E ] 11 4y
o Low NOiSe eeeresssesserrereienniannns VOLP'_'O'SV (Max') 28 5 E ] 10 3B
¢ Pin and Function Compatible with 74HC08
2y 6 [J o 3A
GND 7 [ 18 3v
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
YN Ly 3) INPUTS OUTPUTS
18 (2) 1Y
oA (4 ®) A B Y
28 % 2 L L L
:Q (10) 8 5y L H L
(12) H L L
4h —— (11)
13 [ 4Y
ag B3] H H H
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TC74LVXO8BF/FN/FS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 Vv
DClInput Voltage Vin —0.5~7.0 \%
DC Output Voltage Vour — 0.5~V +0.5 \%
Input Diode Current lix —20 mA
Output Diode Current lok +20 mA
DC Output Current lour +25 mA
DC V¢/Ground Current lcc +50 mA
Power Dissipation Py 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T, 300 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~36 \%
Input Voltage Vin 0~5.5 \
Output Voltage Vour 0~Vec \Y
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
DC ELECTRICAL CHARACTERISTICS .
Ta=25°C [Ta = —40~85°C|
PARAMETER SYMBOL TEST CONDITION Vee UNIT
(V) | MIN. | TYP. | MAX.| MIN. | MAX.
. 2.0 1.5 - - 1.5 -
High - Level Vin 3020 - | - | 20| -
Input Voltage 3.6 2.4 — — 2.4 -
. 2.0 - - 0.5 - 0.5
Low - Level Vi, 30 _ _ 0.8 . 0.8
Input Voltage 36 — — 0.8 — 0.8
\
High - Level lon = — 50 A 201} 19 2.0 - 1.9 -
Vo Vin=Vin lon = — 50 A 3.0 | 2.9 3.0 - 2.9
Output Voltage i low=—4mA |30 |258 | — | - |248| —
Low - Leve! Vin= loL =50LA 2.0 - 0.0 0.1 - 0.1
Vo lop = 50A 3.0 - 0.0 0.1 - 0.1
Output Voltage | VworVie g = amaA 30| - | = |o3| — |o044
Input Leakage Current hin Vin=5.5Vor GND 3.6 - - +0.1 - 1.0 "
Quiescent Supply Current lec Vin=Vcecor GND 3.6 - - 2.0 - 20.0 s

169



TC74LVXO0BF/FN/FS

AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)

TEST CONDITION Ta=25° Ta=—40~85°
PARAMETER SYMBOL 0 a=25%¢ 2 85°¢ UNIT
Vee(V) [ CL(pF)| MIN. | TYP. | MAX. | MIN. [ MAX.
2.7 15 - 6.3 11.4 1.0 13.5
. . toLH : 50 - 8.8 14.9 1.0 17.0
Propagation Delay Time :
toHL 3.3+0.3 15 - 4.8 7.1 1.0 8.5 ns
T 50 — 7.3 10.6 1.0 12.0
tostH | (N 2.7 50 - - 1.5 - 1.5
Output to Output Skew toehL (Note 1) 33503 50 — — Te — T5
Input Capacitance (@] (Note 2) - 4 10 - 10 F
Power Dissipation Capacitance Cpp (Note 3) - 18 - o - P

Note (1) Parameter guaranteed by design. tosn = Itotnm = torknl tosut = Hpnim = toutn !
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal équivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lec(opr.) =Cpp - Vec- fin+lcc/ 4 (per Gate)

NOISE CHARACTERISTICS (Input t,=t;=3ns , C, =50pF)

PARAMETER SYMBOL TEST CONDITIO\I’;Jcc 0 TYP.Ta = 25°(|:-IMIT UNIT
I(\Dﬂ:ixei;g;t%l)}namic Vou Voue 33 03 0.5 M
I\Q/Ikijnj\?r;t?nl{\t%l;;amic Voo Vouv 33 ~03 —05 v
hDﬂ;g;Tnlfénlr:gg? \bg;ltilge Vino 33 B 20 v
'I\DA;:;Tnlljcmlrl\-gm l\-/ec;ll?cl:ge Vio ' 33 B 0.8 v

INPUT EQUIVALENT CIRCUIT

INPUT

w
.l
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HEX SCHMITT INVERTER

TC74LVX14F/FN/FS

The TC74LVX14 is a high speed CMOS HEX SCHMITT
INVERTER fabricated with silicon gate C2MOS technology.
Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

Pin configuration and function are the same as the
TC74LVX04 but the inputs have hysteresis and with its
schmitt trigger function, the TC74LVX14 can be used as a
line receivers which will receive slow input signals.

An input protection circuit endures that 0 to 7V can be
applied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up.

{This circuit prevents device destruction due to mismatched
supply and input voltages.

FEATURES : :
° ngh Speed ................................. tpd = 68ns(typ) at VCC =3.3V
« Low Power Dissipation e+ lcc=2uA(Max.) at Ta=25°C

o Power Down Protection is provided on all inputs.
« Balanced Propagation Delays - toin=tpHL

o LOW NOISE «errreerreressmsumirssisenanns Voup =0.5V (Max.)
e Pin and Function Compatible with 74HC14

1

F{SOP14—P—300)
Weight: 0.18g (TYP.)

14 @
.‘\YV\\

1

14%

FN(SOL14—P—150)
Weight : 0.12g (TYP.)

FS(SSOP14—P—225)
Weight : 0.07g (TYP.)

PIN ASSIGNMENT

SYSTEM DIAGRAM, WAVEFORM

Vour (Y)

1A 1] ~ ] 14 Ve
1Y 2[%7 113 6A
2a 3 [] %:}12 6Y
2y 4[%7 111 5A
3A 5[] :%1]10 s5Y
3y 6[%g]9 4A
GND 7 [ 18 a4y

(TOP  VIEW)

TRUTH TABLE

IEC LOGIC SYMBOL

4))

1A s 1Y
2a B N 4 5y
3a —L] S8 5y
an 9] N ®) 4y
sa —1] N0 5y
6a —13)] N (12) gy

INPUTS OUTPUTS
A Y
L H
H L
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TC74LVX14F/FN/FS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DClInput Voltage Vin —0.5~7.0 Y
DC Output Voltage Vour —0.5~Vc+0.5 %
Input Diode Current hik —20 mA
Output Diode Current lok +20 mA
DC Output Current lout -+25 mA
DC V¢c/Ground Current lec +50 mA
Power Dissipation Po 180 mwW
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec TL 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voitage Ve 2.0~3.6 \Y
Input Voltage Vi 0~5.5 Vv
Output Voltage Vour 0~Vcc Vv
Operating Temperature Topr —40~85 °C
DC ELECTRICAL CHARACTERISTICS
Ta=25°C a=—40~85°C
PARAMETER SYMBOL TEST CONDITION Vec 2 UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
Positive Threshold Vo 3.0 _ _ 22 . 2.2
| Voltage
Negative Threshold Vi 301 09 — 0.9 - —
Voltage -
Hysteresis Voltage Vy 3.0} 03 - 1.2 0.3 1.2 \
High - Level lon=—50uA |20 ]| 1.9 2.0 - 1.9 -
Vou Vin=ViL low = — 50uA 3.0 | 29 3.0 - 2.9 -
Output Voltage lon=—4mA [30|258| — | — |2a8]| -
Low - Level ey loL = 502A 200 — o0 o1 | — |01
Vou IN= Vil loL = 50uA 3.0 - 0.0 0.1 - 0.1
Output Voltage oL = AmA 30 — | — |036]| — | o044
Input Leakage Current in Vin=5.5VorGND 3.6 - - +0.1 - 1.0 A
Quiescent Supply Current lec Vin=Vecor GND 3.6 - - 2.0 - 20.0 “
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AC ELECTRICAL CHARACTERISTICS (Input t, =t;=3ns)

TC7ALVX14F/FN/FS

TEST CONDITION Ta=25° Ta = —40~85°
PARAMETER SYMBOL 2 ¢ >C UNIT
Vee (V) | C(pF)| MIN TYP. MAX. | MIN. | MAX.
27 15 - 8.7 16.3 1.0 19.5
. R toLH i 50 — 11.2 19.8 1.0 23.0
Propagation Delay Time
, toHL 33+03| 15 - 6.8 | 106 1.0 | 125 |
T 50 - 9.3 14.1 1.0 16.0
tostH 2.7 50 - — 1.5 - 1.5
Output to Output Skew o (Note 1) 33+03 50 — — e — 5
input Capacitance On (Note 2) - 4 10 - 10 .
Power Dissipation Capacitance Cpp (Note 3) - 21 -~ - - P

Note (1)
Note (2)
Note (3)

Average operating current can be obtained by the equation:
lcc(opr.) =Cpp* Ve Tin+lcc/ 6 ( per Gate)

NOISE CHARACTERISTICS (Input t,=t;=3ns , C =50pF)

Parameter guaranteed by design. tosw = tpum = tpirn s TosHt = tprtm = tomtn |
Parameter guaranteed by design.
Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.

PARAMETER sYmeoL TEST COND'T'O\TCC = TYP_Ta = Zsoimmr UNIT
%l;ixei;ﬁ:wtpl)u;namic Voo Vor 33 0.3 0.5 v
hoﬂ?gxeirglgr:t%k;zamic Vor Vouv 33 —03 05 v
i High Lerl T v 5 | - | e v
arimum iow Lot 5 | - | o |

INPUT EQUIVALENT CIRCUIT

INPUT

.,

e
,

]
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TC74LVX32F/FN/FS

QUAD 2-INPUT OR GATE

The TC74LVX32 is a high speed CMOS 2-INPUT OR GATE
fabricated with silicon gate C2MOS technology.

Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

The internal circuit is composed of 4 stages including buffer
output, which provide high noise immunity and stable output.
An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
linput voltages.

" G

N

1

F(SOP14—P—300)
Weight : 0.18g (TYP.)

=

1

FN (SOL14—P—150)

Weight: 0.12g

FS(SSOP14—p—225)
Weight : 0.07g (TYP.)

(TYpP)

FEATURES: PIN ASSIGNMENT
e High Speed tod = 4.4ns(typ.) at Vcc =3.3V
o Low Power Dissipation«-c--ssseees lcc=2xA(Max.) at Ta=25°C NS
« Input Voltage Level Vi =0.8V(Max.) at Vcg =3V w1 [ 114 Ve
Vi = 2.0V(Min.) at Voo =3V 1B 2 [] 113 48
e Power Down Protection is provided on all inputs. 1 3 [: j 12 4A
o Balanced Propagation Delays- toin=tpHL 2A 4 E :] 114y
o Low NOige reeeeeeerrrnsstmmnniiniiininniin VOLP =0.5V (Max') B 5 E ] 10 3B
o Pin and Function Compatible with 74HC32 Y 6 E :I 9 3A
GND 7 [] 8 3Y
(TOP  VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1A | >1 3) 4
| () 1y INPUTS OUTPUTS
18— ]
2A —(é)—- (6) 2y A B Y
28 —(5 L L L
(9)
3A (8)
35 101 3y L H H
(12) H L H
aA (1) 4y
as (131 H H H
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ABSOLUTE MAXIMUM RATINGS

TCTALVX32F/FN/FS

PARAMETER SYMBOL VALUE" UNIT
Supply Voltage Range Vee —0.5~7.0 \Y
DClinput Voltage Vin —0.5~7.0 \
DC Output Voltage Vour — 0.5~V +0.5 \Y}
Input Diode Current hk —20 mA
Output Diode Current lok +20 mA
DC Qutput Current lout +25 mA
DC V¢c/Ground Current lec +50 mA
Power Dissipation Po 180 mw
Storage Temperature Tsig —65~150 °C
Lead Temperature 10sec T 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 \
Input Voltage Vin 0~5.5 Vo
Output Voltage Vour 0~V \
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
DC ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION Vee Ta=25%C Ta =~ 40-85°C UNIT
(V) | MIN. | TYP. | MAX.| MIN. | MAX.
High - Level Vi S0l 20 | | 2|20 -
Input Voltage 36| 24 | — - 24 | -
Low - Level Vi 2 I S I R
Input Voltage 3.6 - - 0.8 - 0.8
High - Level Vin= lon=—504A |20 19 | 20 | — | 19 | = |V
Output Voltage Vo 1 Vior v If;: g o A I A B B I O B
Low - Level lor = 50pA 2.0 - 0.0 0.1 - 0.1
Output Voltage Vou | Vin=Vie :gt g 00 2 1Y I ose| I | o
Input Leakage Current Iin Vin=5.5Vor GND 3.6 - - +0.1 - +1.0
Quiescent Supply Current | lcc | Vin = Vec of GND 36 = | = | 20 | = [200] "
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TC74LVX32F/FN/FS

AC ELECTRICAL CHARACTERISTICS (Input t, =t =3ns)

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
. . Vee(V) | CL{pF)| MIN TYP. | MAX. | MIN. | MAX.
2.7 15 - 5.8 10.7 1.0 13.5
. . toLH ) 50 - 8.3 14.2 1.0 17.0
Propagation Delay Time -
toHL 33+03| 15 - 44 6.6 1.0 80 | .o
T 50 - 6.9 10.1 1.0 11.5
tosLH 2.7 50 - — 1.5 — 1.5
Output to Output Skew toeHL (Note 1) 33203 50 — — Tt — TS
Input Capacitance Cin (Note 2) - 4 10 - 10 r
Power Dissipation Capacitance Cpo (Note 3) - 14 - - - P

Note (1) Parameter guaranteed by design. tosn = Itom = totrn |, Tosut = Hontm = toutn |
Note (2) Parameter guaranteed by design.
Note (8) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.

Average operating current can be obtained by the equation:

lec(opr) =Cpp - Vee- fin+lec/ 4 (per Gate)

NOISE CHARACTERISTICS (Input t,=t;=3ns , C, =50pF)

TEST CONDITION Ta =25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. LIMIT

Quiet Output
Maximum Dynamic Vo Voue 3.3 0.3 05 v
Quiet Output - -
Minimum Dynamic Vg, Vouv 3.3 0.3 0.5 v
Minimum High Level —
Dynamic Input Voltage Vino 33 2.0 v
Maximum Low Level -
Dynamic Input Voltage Vi 33 0-8 v

INPUT EQUIVALENT CIRCUIT

INPUT
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DUAL D -TYPE FLIP FLOP WITH PRESET AND CLEAR

TC74LVXT4F/FN/FS

The TC74LVX74 is a high speed CMOS D - FLIP FLOP
fabricated with silicon gate C2MOS technology.

Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

The signal level applied to the D INPUT is transferred to Q
OUTPUT during the positive going transition of the CK
pulse.

CLR and PR are independent of the CK and are
accomplished by setting the appropriate input low.

An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply
voltage. This device can be used to interface 5V to 3V
systems and two supply systems such as battery back up.
This circuit prevents device destruction due to mismatched
supply and input voltages.

1 1

F(SOP14—P—300)
Weight: 0.18g (TYP.)

" S
=

1

FN(SOL14—-P—150)
Weight : 0.12g(TYP.)

FS({SSOP14—P—225)
Weight : 0.07g (TYP.)

PIN ASSIGNMENT

. ./
FEATURES: TR 1 [] ] 14 Ve
. ngh Speed ................................. fMAX=145MHZ(typ-) D 2 E <o b ] 13 ZE‘LT{‘
at Vog =3.3V 1CK 3 [J 9 9f{] 12 20
« Low Power Dissipation «eeeee lcc =2uA(Max.) at Ta=25°C — /_J-
1PR 4 [] [] 11 2cK
. Input Voltage Level e V)L = 0.8V(Max.) at Vg =3V f —
Vi = 2.0V(Min.) at Ve =3V Q5 [l M ] 10 2PR
« Power Down Protection is provided on all inputs. 1Q 6 E g Q :I 9 2Q
+ Balanced Propagation Delays toin=tpHL GND 7 [] Ale& 2Q
« Pin and Function Compatible with 74HC74
(TOP  VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS FUNCTION
TR|PR| D || Q]Q w—a%bs 5 1q
CIH | X | x| C][H CLEAR RO
1D
HlL | X | X | H]|L PRESET S TTIN S (6) g
L | L | x| x|+ ]|H — PLIRULIN
: 2cx U1 —Cl2q
H H L | f L H — REW
20—
8
HIH[HR][ T H]L — TN {859
H | H | X | L | Q| Qn |NOCHANGE

X:Don't Care
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TC74LVX74F/FN/FS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~7.0 Vv
DC Input Voltage Vin —0.5~7.0 v
DC Output Voltage Vour —0.5~Vcc+0.5 Y,
Input Diode Current lix ~20 mA
Output Diode Current lok +20 mA
DC Output Current lout +25 mA
DC V¢c/Ground Current lec +50 mA
Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 Vv
Input Voltage Vin 0~5.5 A
Output Voltage Vout 0~V Y
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
DC ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION Ve Ta=25%C Ta=—40-85Q i
, (V) | MIN. | TYP. | MAX. | MIN. | MAX.
| High - Level Vin So| | 2| 2| =
Input Voltage 36| 24 - - 2.4 -
200 — | — o5 | — [ 05
input Vattage i ST
. . . V]
High - Level v Vins= :OH= :gO#A §.0 ;g 2.0 - ;148 =
Output Voltage o [ VimorVieon e G I S Il I [P S
Low - Level v Viy = l'ou. = 58/1A gg = 00 | 01 - 0.1
Output Voltage oL [ viyorvy |§t - im/‘lf 301 — 0_'_0 (;:).3’16 _ 00414
Input Leakage Current Iin Vin=5.5V or GND 3.6 - - +0.1 - +1.0
Quiescent Supply Current lee Vin=Vccor GND 3.6 - - 2.0 - 20.0 #A
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TIMING REQUIREMENTS (Input t,=t¢=3ns)

TC74LVX74F/FN/FS

TEST CONDITION Ta=25°C |Ta=-40~85°C
PARAMETER SYMBOL . UNIT
VeelV) LIMIT LIMIT
Minimum Pulse Width tw (L) 2.7 8.5 10.0
(cK) tw (H) 33103 6.0 7.0
Minimum Pulse Width t 2.7 8.5 10.0
—_— == W (L)
(CLR, PR) 3.3%0.3 6.0 7.0
. . 2.7 8.0 9.5
M - 1, ns
inimum Set-up Time s 33403 55 65
. . 2.7 0.5 0.5
1
Minimum Hold Time h 33403 05 05
Minimum Removal Time + 2.7 6.5 75
=5 B rem
(CLR, PR) 3.3+0.3 5.0 5.0
AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)
TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER sYmgoL e UNIT
Vee(V) | CLipF)| MIN TYP. | MAX. | MIN. | MAX.
27 15 - 7.3 15.0 1.0 18.5
Propagation Delay Time toLH ) 50 - 9.8 | 185 1.0 | 220
k-Q,Q toHL + 15 - 57 | 97 10 | 115
(CK-Q,Q) ° 33303 50 | = 82 | 132 | 10 | 150 |
2.7 15 - 8.4 15.6 1.0 18.5
Propagation Delay Time toLn ) 50 — 10.9 19.1 1.0 22.0
CR,PR—Q,Q toHL + 15 = 6.6 10.1 1.0 12.0
( Q.Q) 331031 & | — 9.1 | 136 | 10 | 155
] 57 15 55 | 135 - 50 -
R R . AR
Clock Frequency + 1 - -
331031 55 | g0 | 85 | - 50
1, 2.7 50 — — 1.5 - 1.5
0 t k osLH | (Note 1 ns
utput to Output Skew | (75 | INote ) Ioaso3 50 | = = 15 | = ]
Input Capacitance (&N (Note 2) - 4 10 - 10 .
Power Dissipation Capacitance Cpp {Note 3) - 25 - - - P

Note (1)
Note (2)
Note (3)

_ operating current consumption.
Average operating current can be obtained by the equation:
fec(opr) =Cpp* Ve fin+lcc/2 (per F/F)
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Parameter guaranteed by design.
Cpp is defined as the value of the internal equivalent capacitance which is calculated from the




TC7ALVXTAF/FN/FS

NOISE CHARACTERISTICS {Input t,=t;=3ns , C_ =50pF)

PARAMETER SYMBOL TEST CONDITIOCICC ) TYP.Ta = 25°CUMIT UNIT
I\Q/I:;eif'n(a:'\t%u;namic Voo Vore 3.3 0.3 0.5 v
l(\)/l‘ijrlﬁ:fru?nl:t%lﬁmamic VoL Vov 3.3 —03 —05 \Y
Dynamic Input Veltage | Vi 33 - 20 | v
l“)n;r;(::‘nlljcn}rl;;m l\'/ec;ll"ilage Vio 3.3 - 0.8 v

INPUT EQUIVALENT CIRCUIT

INPUT

w e
,

]
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TC74LVX86F/FN/FS

QUAD EXCLUSIVE OR GATE

The TC74LVX86 is a high speed CMOS EXCLUSIVE OR
GATE fabricated with silicon gate CZMOS technology.

Designed for use in 3.3 Volt systems, it achieves high speed 1 = 14 %
operation while maintaining the CMOS low power dissipation. .\-\‘\"“ %@X
This device is suitable for low voltage and battery operated 1
systems.

. PR . F(SOP14—P—300 FN (SOL14—P—150
The internal circuit is includes on output buffer, which W(eight:OJBg(?YF)’.) We(ight:ng(wp.;

provide high noise immunity and stable output.
An input protection circuit ensures that 0 to 7V can be

applied to the input pins without regard to the supply voltage. 14
This device can be used to interface 5V to 3V systems and %
two supply systems such as battery back up. This circuit 1

prevents device destruction due to mismatched supply and

input voltages. FS(SSOP14—P—225)

Weight : 0.07g (TYP.)

FEATURES : ' PIN ASSIGNMENT
. ngh Speed ................................. tpd = 58ns(typ) at VCC =3.3V
e Low Power Dissipation-«- e lcc =2xA(Max.) at Ta=25°C s h
« Input Voltage Levelwwrn Vi =0.8V(Max.) at Vog =3V 1A 1 ] 14 Ve
Vi = 2.0V(Min.) at Voo = 3V 18 2 [] 113 48
» Power Down Protection is provided on all inputs. 1Y 3 E :] 12 4A
« Balanced Propagation Delays- toLn=tpHL 2A 4 E ] 11 4y
o LOW NOLSE werreeererermesesismsisraseencns VoLp=0.5V (Max.) 3B 5 E D 10 38
¢ Pin and Function Compatible with 74HC86 N 6 E j 9 3A
GND 7 [] l E] 8 3Y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1A ) =1 (3)
18 2 ——— 1Y INPUTS OUTPUTS
2A <l (6) 2y A B Y
pLC); L L L
9)
3A
5 00 L ® o L H H
(12) H L H
" (13) (0 4y H H L
48 ——|
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TC74LVX86F/FN/FS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7.0 \Y
DClInput Voltage Vin —0.5~7.0 \
DC Output Voltage Vour —0.5~Vc+0.5 Vv
Input Diode Current Lk —20 mA
Output Diode Current lok +20 mA
DC Output Current lout t25 mA
DC Vcc/Ground Current lec +50 mA
Power Dissipation Po 180 mw
Storage Temperature - Tstg —65~150 °C
Lead Temperature 10sec T : 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 \Y
Input Voltage Vin 0~5.5 \
Output Voltage Vour 0~V Y
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta = —40~85°
PARAMETER SYMBOL TEST CONDITION Vee 2 2 85%C UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
. 20 15 — - 1.5 -
High - Level Vin 30l 20| - | = | 20 -
Input Voltage 36| 2.4 - - 2.4 -
20| — - 0.5 - 0.5
Low - Level ViL 30 — | — | 08 0.8
Input Voltage 36| — - 0.8 - 0.8
. i Y
el O e e R EA R R P
OH OH =" M - - . - .
Output Voltage ViworVie 1100 —ama 30| 258 | = | — | 248 | —
e I E A F N I N
oL oL =2Vu . - . . - -
Output Voltage ViworVic 110 _ama 30| = | = |o36| - |o0aa
Input Leakage Current hn Vin=5.5V or GND 3.6 - - +0.1 - +1.0 A
Quiescent Supply Current lec Vin=Vecor GND 3.6 - - 20 - 20.0 #
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TC74LVX86F/FN/FS

AC ELECTRICAL CHARACTERISTICS {Input t,=t;=3ns)

TEST CONDITION Ta =25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
Vee(V) [ CLpR)y| MIN. | TYP. | MAX. | MIN. | MAX.
27 15 - 7.5 14.5 1.0 17.5
\ . toLH ) 50 - 10.0 18.0 1.0 21.0
Propagation Delay Time
toHL 33+0.3 15 - 5.8 9.3 1.0 11.0 ns
o 50 - 8.3 12.8 1.0 145
\ tostH 2.7 50 - - 1.5 — 1.5
Output to Output Skew sy (Note 1) 33103 %0 — — 1o — e
Input Capacitance CNn (Note 2) - 4 10 - 10 .
Power Dissipation Capacitance Cep (Note 3) - 18 - - - P

Note (1) Parameter guaranteed by design. tosn = tpium — totrn b, tosnL = oL m — tomtn |
Note (2) Parameter guaranteed by design.
Note (3) Cep is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lec(opr.) =Cpp - Ve~ fin+lcc/ 4 (per Gate)

NOISE CHARACTERISTICS (Input t,=t;=3ns , C, = 50pF)

PARAMETER symeoL TEST COND‘T'OSCC 0 TYP.Ta = 25°CUM‘T UNIT
3:;91}1'18;t%1;namic Vo Vour 33 0.3 0.5 \Y
(I\Jﬂki‘:\?:ﬁt?r:t%k;;amic Voo Vouv 33 —03 —05 %
l{\)ﬂ;g;n;‘\:?ﬂlr‘;g? \Il-gl\icealge Vinp 33 - 2.0 \Y
“o"fﬁi?«‘;’c"}kﬁm l\./eglii;ge Vio , 3.3 - 0.8 v

INPUT EQUIVALENT CIRCUIT

E

i
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TC7ALVX125F /FN/FS

QUAD BUS BUFFER

The TC74LVX125 is a high speed CMOS QUAD BUS
BUFFER fabricated with silicon gate C2MOS technology.
Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low. power dissipation.
This device is suitable for low voltage and battery operated
systems.

This device requires the 3—state control input G to be set
high to place the output into the high impedance.

An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply
voltage. This device can be used to interface 5V to 3V
systems and two supply systems such as battery back up.
This circuit prevents device destruction due to mismatched
supply and input voltages.

FEATURES:

o« High Speed-reeisemesinerinnnn. tpa =4.4ns(typ.) at Vec=3.3V
o Low Power Dissipation e loc = 4uA(Max.) at Ta=25°C
o Input Voltage Level:eeereneens V)L =0.8V(Max.) at Voo =3V

Viy =2.0V(Min.) at Vgo =3V
« Power Down Protection is provided on all inputs.
» Balanced Propagation Delays: toin=tpHL
o LOW NOISE ++vererrsererseresnmsassusrones Voup =0.5V(Max.)
¢ Pin and Function Compatible with 74HC125

14 TRl 14 R
-\'\" T¢ T

1 1

F(SOP14—pP—300)
Weight : 0.18g (TYP.)

T

1

FS (SSOP14—pP—225)
Weight: 0.07g (TYP.)

FN(SOL14—P—150)
Weight : 0.12g(TYP.)

PIN ASSIGNMENT

16 1 [ ~ 1 14
1A 2 [] 1 13
1Y 3[&‘ 112
2G 4[] “gz:gn
2a 5] 10
2y 6[:&' 19
GND 7 [] “gz:ja

(TOP VIEW)

4G
4A
4y
3G
3A

TRUTH TABLE

IEC LOGIC SYMBOL

INPUTS OUTPUTS
G A Y
H X z
L L L
L H H
X : Don't Care

Z : High Impedance

= (1)p

}i gil EN p V-LB—)-'IY
26 5 (6) oy
%% (10 8

3% (9) | (8) 3y
4G (3 11
4A (12) 4y
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ABSOLUTE MAXIMUM RATINGS

TC74LVX125F/FN/FS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~7.0 Vv
DCinput Voltage Vin —0.5~7.0 )
DC Output Voltage Vour — 0.5~V +0.5 \Y
Input Diode Current Ik —20 mA
Output Diode Current lok +20 mA
DC Qutput Current lout +25 mA
DC Vc/Ground Current lec +50 mA
Power Dissipation Po 180 mwW
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 Vv
Input Voltage Vin 0~5.5 Vv
Output Voltage Vour 0~V Vv
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
DC ELECTRICAL CHARACTERISTICS

Ta=25C ITa = — 40-~85°C]
PARAMETER SYMBOL TEST CONDITION Vee UNIT
(V) | MIN. | TYP. [ MAX.| MIN. | MAX.

. 20| 15 - - 1.5 -
High - Level Vin 30 20 _ _ 20 -
Input Voltage 36 ] 2.4 - - 2.4 -

2.0 - - 0.5 - 0.5
Low - Level Vi 30| - | - | o8 0.8
Input Voltage 36| — — 08 | — 08 | v
High - Level Vi = lon=—"50uA | 20| 1.9 2.0 - 1.9 -
o e tace Vou |y orv lon=—50uA | 30| 29 | 30 | — | 29 | —
P g 1HOT Vit loi=—4mA | 3.0 | 258 | — - | 248 | —
Low - Level VIN = IOL = SO/JA 2.0 - 0.0 0.1 - 0.1
VoL loL = 504A 30| — 00 | 01 - 0.1
Output Voltage Vigor Vi, oL = 4mA 30 _ - 0.36 _ 0.44
3-State Output Vin=VigorV, _
off - State Current oz Vour = Vec or GND 36 £0.25 £2.5
A
Input Leakage Current lin Viny=5.5Vor GND 3.6 - - +0.1 - +1.0
Quiescent Supply Current lec Vin =Vccor GND 3.6 - - 4.0 - 40.0

185



TC74LVX125F/FN/FS

AC ELECTRICAL CHARACTERISTICS ( Input t,=t;=3ns)

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
Vee(V) | CL(pF){ MIN. | TYP. | MAX. | MIN. | MAX.
2.7 15 - 5.8 10.1 1.0 13.5
, . toLH ) 50 - 8.3 13.6 1.0 17.0
Propagation Delay Time
tpHL 15 - 4.4 6.2 1.0 8.5
P 3.3+x0.3
50 - 6.9 9.7 1.0 12.0
27 15 - 53 9.3 1.0 12.5
t ) — . . R 16. :
Output Enable Time P2l R =1kA 20 78 | 12.8 | 10 | 160 4y
tozH 3.3+03 15 - 4.0 5.6 1.0 7.5
T 50 - 6.5 9.1 1.0 11.0
. . toLz _ 2.7 50 — [ 100 | 5.7 1.0 | 19.0
OutputDisable Time tonz |t =1%% 53503 50 = 83 | 11.2 | 1.0 | 13.0
tosLH 2.7 50 — — 1.5 — 1.5
Output to Output Skew ook {Note 1) 33403 50 — — 15 — 15
Input Capacitance CiNn (Note 2) - 4 10 — 10
Output Capacitance Cout — 6 — — — pF
Power Dissipation Capacitance Cpp (Note 3) — 14 — — —

Note (1)
Note (2)
Note (3)

operating current consumption. )
Average operating current can be obtained by the equation:
leclopr.) =Cpp - Vec - fin+lec /4 (per bit)

NOISE CHARACTERISTICS (Input t,=t;=3ns , C, =50pF)

Parameter guaranteed by design. tosn = totnm = torun |y tosni = ton m = toutall
Parameter guaranteed by design.
Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

TEST CONDITION Ta=25°C
PARAMETER SYMBOL ‘ UNIT
Vee (V) TYP. LIMIT

Quiet Output )
Maximum Dynamic Vg, Vo 33 03 0.5 v
Quiet Output _ _
Minimum Dynamic Vo, Vouv 33 03 05 v
Minimum High Level -
Dynamic Input Voltage Viro 3.3 2.0 v
Maximum Low Level _
Dynamic Input Voltage Vio 3.3 0.8 v

INPUT EQUIVALENT CIRCUIT

INPUT

O AN

5
E

Ny I
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TC74LVX138F/FN/FS

3-TO-8 LINE DECODER

The TC74LVX138 is a high speed CMOS 3-TO-8 LINE
DECODER fabricated with silicon gate C2MOS technology.

Designed for use in 3.3 Volt systems, it achieves high speed| >
operation while maintaining the CMOS low power dissipation. 16 16 N
1 1

This device is suitable for low voltage and battery operated

systems.
When the device is enabled, 3 Binary Select inputs (A, B and F(SOP16—P—300)  FN(SOL16—P—150)
C) determine which one of the outputs (YO-Y7) will go low. Weight : 0.18g(TYP.) Weight:0.13g(TYP.)

. |When enable input G1 is held low or either G2A or G2B is
held high, decoding function is inhibited and all outputs go

high. - 16
G1, G2A, and G2B inputs are provided to ease cascade RS
connection and for use as an address decoder for memory 1
systems.

FS (SSOP16—P—225B)

“[An input protection circuit ensures that 0 to 7V can be Weight : 0.07g (TYP.)

applied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and

PIN ASSIGNMENT

input voltages. 1 [ ~ [] 16 Ve
FEATURES: B 2 [] ] 15 Yo
o High Speed e, tpa =5.5ns(typ.) at Vec=3.3V |- ¢ 3 [ 114 Y1
« Low Power Dissipation-- lcc =4uA(Max.) at Ta=25°C GeA 4 [ J 13 Y2
o Input Voltage Level:oveereene Vi =0.8V(Max.) at Voo =3V = v
B 12 Y3
Vin = 2.0V(Min.) at Voo =3V G285 ] 1 12 o
e Power Down Protection is provided on all inputs. ET 6 E 1 1 IA
«» Balanced Propagation Delays tpn=tpHL Y7 7 E :] 10 Y5
o LOW NOISE «+reererererererrmeeenmerenenens Voup = 0.5V (Max.). GND 8 ] 19 Vs
« Pin and Function Compatible with 74HC138
(TOP  VIEW)
IEC LOGIC SYMBOL
IN/OCT DMUX
adn |, BNOCT K s Ay N NGD,
s, 1 U, s | lco 04
cB 4, Y SUE . c 3 7 Ny SNUE/
S (‘12)73 3B (12)Va
4 w?{; 4 &1174
G 48| & s 000 G e |¥ NGy
G2a {40 EN 6 &) 76 G2a (A 6 () 76
[FLROIN N [FEROIN 7] S NUE
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TC74LVX138F/FN/FS

TRUTH TABLE

INPUTS OUTPUTS
ENABLE SELECT el el dle 1ol | = TPUT
— Yo Y1 |Y2|¥3|Ya|VY5|Y6|Y¥7 SELECTED OUTPU
G1{G2A{G2B| C B A
L X | X [ X | X | X |H H | H H H H H H NONE |
X{H|[ XX ]| X | X]|H H | H H H H{HIH NONE
X | X | H| X | X[ X|H H H H H H H H NONE
H L L L L L L H H H H H H H Yo
H L L L L H H L H H H H H H Y1
H L L L H L H H L H H H H|H Y2
H L L L H H H H H L H H H H Y3
H L L H L L H H | H H L H H | H Y4
H L L H L H H H H H H L H H Ys
H L L H | H LIH|H]H]H]TH]H L | H Y6
H L L H H H H H H H H H H L Y7
X :Don’t Care
SYSTEM DIAGRAM
5
= P —1> o Y0
, f 4 _
1{>c - { P — PV
( A
13
oo V2
i 12 _
SELECT o2 Do >0 Do | DATA
INPUTS 1 OUTPUTS
= o——>o— ¥4
r 10
3 Dc _Do————bo———YS
L ¢ —PDo—{Po—+ 5
=D S L 3
7
_—— ] Do—Po——7V7
4 J
G2A
ENABLE 5
INPUTS G28 z
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ABSOLUTE MAXIMUM RATINGS

TC74LVX138F/FN/FS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7.0 Y
DCinput Voltage Vin —0.5~7.0 Vv
DC OQutput Voltage Vour —0.5~Vcc+0.5 Y,
Input Diode Current ik —20 mA
Qutput Diode Current lok +20 mA
DC Qutput Current lout 25 mA
DC V¢c/Ground Current lec +75 mA
Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec N 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 Y
Input Voltage Vin 0~5.5 \
Output Voltage Vour 0~V Vv
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta = —40~85°C
PARAMETER SYMBOL TEST CONDITION Vee UNIT
(M) | MIN. | TYP. | MAX. | MIN. | MAX.
. 20 1.5 - - 1.5 -
High - Level Vi 30 20 _ _ 270 _
Input Voltage 36| 2.4 - 2.4 —_
2.0 - - 0.5 - 0.5
Low - Level Vi 30 _ _ 08 _ 0.8
Input Voltage 36| — — 0.8 - 0.8
High - Level R lon==50un 20 719 T 20 =18 |- v
. OH on="22u . . . - . -
Output Voltage ViyorVig lon = — AmA 30| 2.58 — - 2.48 -
Low - Level Vo | V= otz - N -y T R R -3
oL or=20u . - . . - .
Output Voltage ViworVie 11 CamA 30| — | - |o036| — |o044
Input Leakage Current Iin Viy=5.5Vor GND 3.6 - - +0.1 - +1.0 A
Quiescent Supply Current lec Vin=Vecor GND 3.6 - - 4.0 - 40.0 .
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TC74LVX138F/FN/FS

AC ELECTRICAL CHARACTERISTICS (Input t, =t =3ns)

) TEST CONDITION Ta=25°C Ta =—40~85°C
PARAMETER SYMBOL UNIT
Vec (V) | CL(pF)| MIN TYP. | MAX. | MIN. | MAX.
R . 2.7 - 15 bl 7.1 13.8 1.0 16.5
Propagation Delay Time toLH : 50 — 96 17.3 1.0 20.0
A B C-V tont 15 - 55 | 88 | 1.0 | 105
(A, 8, ) ? 33203] o5 | _— 80 | 123 | 10 | 140
X . 2.7 15 - 8.7 16.3 1.0 19.5
Propagation Delay Time | ¢, : 50 - 11.2 | 19.8 1.0 | 23.0
-y toHL 15 - 6.8 10.6 1.0 12.5
(G1-Y) P 33803 5 | - 93 | 141 | 10 | 160 | ™
. . 59 | 15 = | 88160 | 10 ] 185
Propagation Delay Time tpLH . 50 - 11.3 19.5 1.0 22.0
G2-Y toHL 15 - 6.9 10.4 1.0 11.5
( ) ’ 33203) 5 | — 94 | 139 | 10 | 150
tosLH 2.7 50 - - 2.5 - 2.5
 Output to Output Skew | (71 (Note 1) 3303 50 — — 3% — 5%
Input Capacitance Cin (Note 2) - 4 10 - 10 ¢
Power Dissipation Capacitance Cep (Note 3) = 34 - - - P

Note (1) Parameter guaranteed by design. tosm = Itoinm = totnn!, tosut = Itouem — tontn |
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.

Average operating current can be obtained by the equation:

lec(opr) =Cpo Ve fin+lec

NOISE CHARACTERISTICS (Input t,=t¢=3ns, C =50pF)

PARAMETER SYMBOL TEST CONDITIO\I;ICC ) TYP.Ta = 25°Cl_IMIT UNIT
Slzixei‘:n(j:wtp;;namic VoL Voir 33 - 0.5 v
I\Qﬂ?rlw?;(nggt%k;;amic Voo Vou 33 - —05 M
e I 2 | - | a0 |
I\D/Iyar:(;r;ti]cmlr%gm l\—/ec;llilage Vo 33 _ 08 v

INPUT EQUIVALENT CIRCUIT

INPUT
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QUAD 2-CHANNEL MULTIPLEXER

TC74LVX197F/FN/FS

The TC74LVX157 is a high speed CMOS QUAD
2-~CHANNEL MULTIPLEXER fabricated with silicon gate
C2MOS technology.

Designed for use in 3.3 Volt systems, it achieves high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

This device consist of four 2—input digital multiplexers with
common select and strobe inputs.

‘When the STROBE input is held “ H ” level, selection of data
is inhibited and all the outputs become “L " level.

The SELECT decoding determines whether the A or B inputs
get routed to their corresponding Y outputs.

An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
input voltages.

s

16 ° "'

F(SOP16—P—300)
Weight : 0.18g(TYP)

16 %;‘%\
NI

1

FN (SOL16—P—150)
Weight : 0.13g (TYP.)

FS(SSOP16—P—2258B)
Weight : 0.07g (TYP.)

PIN ASSIGNMENT

SELECT 1 [F— [] 16 Ve
FEATURES: 1A 2 Er—ASGD——] 15 ST
cngh Speed .................................. tpd = 5‘1ns(typ) at VCC =3.3V E B A 44
« Low Power Dissipation-- - lgc =4pA(Max.) at Ta=25°C 183 [ _:I ! A
e Input Voltage Level oooorieernees Vj.=0.8V(Max.) at Vg =3V o4 E_ v B —] 13 4B
Vi =2.0V(Min.) at Vog =3V 25 A vy 12 4y
« Power Down Protection is provided on all inputs. 28 68 A — 11 3A
o Balanced Propagation Delays tous=tpHtL 2Y 7 [vys[—{] 10 3B
o LOW NOISE -rereerrrererereresriereensenens VoLp = 0.5V (Max.) GND 8 [] L————] 9 3Y
¢ Pin and Function Compatible with 74HC157 (TOP  VIEW)
TRUTH TABLE 1IEC LOGIC SYMBOL
INPUTS SONY
— OUTPUTS
ST SELECT A B SELECT Q)] G
H X X X L = r
a2 ¥ MUX (4
L L L X L RANE) ; —— 1Y
(5)
L L H X H ﬁ;; © 7) 2y
L H X L L (1) )
L H X H H g — Y
an 19 (12)
X :Don't Care 4p 413) ——=4Y
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TC74LVXISTF/FN/FS

SYSTEM DIAGRAM

SELECT ——>o—

1A
BA GA
4y
28
28 18 =
__ 15
3
5
2A
oA
U 2Y
6 2B
28
11
3A
oA
9 3v
o8B
38 10
14
4A
oA
2 4y
o8
4B 3
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
.|Supply Voltage Range Vee —0.5~7.0 \
DCtnput Voitage Vin —0.5~7.0 \Y
DC Output Voltage Vour —0.5~Vec+0.5 \Y
Input Diode Current lik —20 mA
Qutput Diode Current lok +20 mA
DC Qutput Current lout +25 mA
DC V¢/Ground Current lec +50 mA
Power Dissipation Po 180 mwW
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec Ty 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 Y
input Voltage Vin 0~5.5 \
Output Voltage Vour 0~Vee Y
Operating Temperature- Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
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TC74LVX157F/FN/FS

DC ELECTRICAL CHARACTERISTICS

Ta=25°C ITa = —40~85°C
PARAMETER SYMBOL TEST CONDITION Vee UNIT
' (V) | MIN. | TYP. | MAX.| MIN. | MAX.
. 2.0 1.5 - - 1.5
High - Level Viu 30| 20 | — - 20 | -
Input Voltage 36| 24 - - 2.4 -
2.0 - - 0.5 - 0.5
Low - Level Vi 30 _ _ 0.8 _ 0.8
Input Voltage 3.6 - — 0.8 - 0.8 v
Sk Vyy = lon=—"50uA 2.0 1.9 2.0 - 1.9 -
High - Level Vou |utoy lon=—504A | 30| 29 | 30 | — | 29 | —
Output Voltage O Vit lon=—4mA | 3.0 | 258 | — - | 248 | -
. Vi = lov = 50A 20| — 00 | 01 - 0.1
Low - Level Vou |yorv o, = 504A 30, — |00 | 01| — | o1
Output Voltage 1O Vi lor = 4mA 30| - - |036| — {044
Input Leakage Current in Viny=5.5Vor GND 3.6 - - +0.1 - +1.0 A
Quiescent Supply Current lec Vin=Vccor GND 3.6 - - 4.0 - 40.0 “
AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)
TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
Vee(V) | CL(pF)| MIN. | TYP. | MAX. | MIN. | MAX.
2.7 15 - 6.6 12.5 1.0 15.5
Propagation Delay Time toLH o 50 - 9.1 16.0 1.0 19.0
(A, B=Y) toHL + 15 - 5.1 79 | 1.0 9.5
i 332031 59 | — | 76 | 114 | 10 | 130
27 15 - 8.9 16.9 1.0 20.5
-|Propagation Delay Time toLH . 50 - 11.4 20.4 1.0 24.0
(SELECT-Y) toHL 15 - 7.0 11.0 1.0 13.0
° 332031 50 | - 95 | 145 | 10 | 165 | ™
27 15 - 9.1 17.6 1.0 20.5
Propagation Delay Time tolH ) 50 — 11.6 21.1 1.0 24.0
(ST-Y) tonL " 15 - 7.2 11.5 1.0 13.5
i 33803 5 | - 97 | 150 | 10 | 170
tostH 27 | 50 | - . 15 | — 15
Qutput to Output Skew tosHL (Note 1) 33703 50 — — 15 — 15
Input Capacitance CiN (Note 2) - 4 10 - 10 oF
Power Dissipation Capacitance Cpp (Note 3) - 20 - - -

Note (1) Parameter guaranteed by design. tosin =t m = towmn !y tosnt = ItorLm = tpuin |
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lec(opr.) =Cop* Ve fin+lcc/ 4 ( per bit)
And the total Cpp when n pcs. of Gate operate can be gained by the following equation:
Cpo(tOtB') =13+7-'n
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TC74LVX157F/FN/FS

NOISE CHARACTERISTICS (input t.=t;=3ns , C, =50pF)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. LIMIT

Quiet Output
Maximum Dynamic Vo, Vorr 33 03 0.5 v
Quiet Output - -
Minimum Dynamic Vo Vo 3.3 0.3 0.5 v
Minimum High Level _
Dynamic Input Voltage Vo 33 2.0 v
Maximum Low Level _
Dynamic Input Voltage Vio 33 08 v

INPUT EQUIVALENT CIRCUIT

INPUT
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HEX D -TYPE FLIP FLOP WITH CLEAR

TC74LVXT74F/FN/FS

The TC74LVX174 is a high speed CMOS HEX D - FLIP
FLOP fabricated with silicon gate C2MOS technology.
Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems. ‘

Information signals applied to D inputs are transfered to the
Q output on the positivegoing edge of the clock pulse.

When the CLR input is held low, the Q output are in the
low logic level independent of the other inputs.

An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply
voltage. This device can be used to interface 5V to 3V
systems and two supply systems such as battery back up.
This circuit prevents device destruction due to mismatched
supply and input voltages.

FEATURES:
o High Speed- i fmax = 180MHz(typ.)

at Vg =3.3V
« Low Power Dissipation «wweoeeeee lcc =4xA(Max.) at Ta=25°C
« Input Voltage Level e ViL=0.8V(Max.) at Voc =3V

Vi = 2.0V(Min.) at Voo =3V
« Power Down Protection is provided on all inputs.

» Balanced Propagation Delays: tpin=tpHt

e Pin and Function Compatible with 74HC174

16 @ 16 @ o
1 1

F(SOP16—P—300) FN(SOL16—P-—150)
Weight : 0.18g (TYP.)  Weight: 0.13g(TYP.)

o

1

FS (SSOP16—P—2258B)
Weight: 0.07g (TYP.)

PIN ASSIGNMENT

TR0 Y [ Ve
Q1 2 [ (115 Q6
D1 3 [ 114 D6
D2 4 [J []13 D5
Q 5 [ 112 Q5
D3 6 [] 111 D4
Q3 7 [] 110 Qa
GND 8 [] 19 <K
(TOP  VIEW)

TRUTH TABLE

IEC LOGIC SYMBOL

INPUTS QUTPUTS
== 5 K Q FUNCTION
L X X L CLEAR
H L i L -
H H 5 H -
H X T Qn NO CHANGE

X :Don't Care

(3) (2)
o e ER
D3 & )93
ba {1 (10)Q4
bs {13) (12)QS
g 114 (15)Q
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TC74LVX174F/FN/FS

SYSTEM DIAGRAM

196

D1 D2 D3 D4 D5 D6
. 3 1 4 l 6 | 1 | 13 | 14 l
w® —P = 1 I 1 ] |
pR pR pR p R p R pR
rCKQ)—]l—cCKQn—l 1.CCKQ K Q CKG-.I F:CKG
ck 2—I>o :
2 5 7 10 12 15
Q1 Q2 Q3 Q4 Qs
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DCinput Voltage Vin —0.5~7.0 Y
DC Output Voltage Vour —0.5~Vc+0.5 v
Input Diode Current hk —20 mA
Output Diode Current lok +20 mA
DC Output Current lout 125 mA
DC V¢/Ground Current lec +50 mA
‘| Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150. °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 \Y)
Input Voltage Vin 0~5.5 Vv
Output Voltage Vour 0~Vee Y
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V




TC74LVX174F/FN/FS

DC ELECTRICAL CHARACTERISTICS

v Ta =25°C Ta=—40~85°C
PARAMETER SYMBOL TEST CONDITION cc UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
. 2.0 1.5 - — 1.5 —
High - Level Vi 301 20 _ _ 20 _
Input Voltage 36| 2.4 — - 2.4 —
2.0 - - 0.5 - 0.5
Low - Level Vi 30 _ N 08 _ 0.8
Input Voltage 3.6 - —_ 0.8 0.8 v
R e R TR I N
OH V,,orV OH = M . . . -
Output Voltage HOTVIL lon==—4mA |30 258 | ~- —- | 248 | —
_ Vi = loL=50uA 2.0 - 0.0 0.1 - 0.1
Low - Level Vo |y oy log = 50A 30| — | 0o |01 ] = | o1
Output Voltage HOrViL loL=4mA 30| — - 1036| — |o044
Input Leakage Current fin Vin=5.5Vor GND 3.6 - - +0.1 — +1.0 A
Quiescent Supply Current fec Vin=Vcecor GND 3.6 - - 4.0 - 40.0 #
TIMING REQUIREMENTS (Input t,=t;=3ns)
TEST CONDITION Ta=25°C Ta = -40~85°C
PARAMETER SYMBOL UNIT
Vee(V) LIMIT LIMIT
Minimum Pulse Width twL) 2.7 6.5 7.5
(cK) tw (H) 3.3%0.3 5.0 50
Minimum Pulse Width tw L 2.7 6.5 7.5
(TIR) © 33403 5.0 5.0
Minimum Set-up Time 15 3.321':70'3 ;(5) 23 ns
.. ) 2.7 0.0 00
1]
Minimum Hold Time h 334023 0.0 00
Minimum Removal Time + 2.7 4.5 ‘ 45
(CIR) rem 33403 3.0 30
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TC74LVX174F/FN/FS

AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
VeeW) [ e | MIN. | TYP. [ MAX. | MIN. | MAX.
’ 2.7 15 - 7.6 14.5 1.0 17.5
Propagation Delay Time toLH ) 50 - 10.1 [ 18.0 1.0 | 21.0
K— tomL 15 - 59 | 93 | 10 | 1.0
(ck-Q) i 33203 5 | - 84 | 128 | 1.0 | 145 |
5 15 - 79 | 150 | 1.0 | 185
Propagation Delay Time oL ) 50 — 10.4 | 185 1.0 | 22.0
TR— toHL 15 | — 62 | 97 | 10 | 115
( Q) i 33203 5 | — 87 | 132 | 1.0 | 150
o 57 | 15 | 65 [ 130 | — 55 | —
Maximum fuax 50 45 60 - 40 - MHz
Clock Frequency 33+03] 13 115 180 - 95 -
T 50 65 95 - 55 —
tosLh 2.7 50 = = 1.5 - 15 | o
Output to Output Skew toor (Note 1) 33+03] S0 — — 5 — 15
Input Capacitance CiN (Note 2) - 4 10 - 10 .
Power Dissipation Capacitance Cpp (Note 3) - 29 - - - P

Note (1) Parameter guaranteed by design. toun = toinm = totrn !, tosit = Mont m = tonin
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lec(opr.) =Cpp* Vec  fin+lcc/6 (per F/F)
And the total Cpp when n pcs. of F/F operate can be gained by the following equation:
CpD (total) =19+4+10'n
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TC74LVX174F/FN/FS

NOISE CHARACTERISTICS (Input t,=t;=3ns, C, =50pF)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. LiMIT

Quiet OQutput
Maximum Dynamic Vo, Voue 33 0.3 0.5 v
Quiet Output - —
Minimum Dynamic Vg Vouv 3.3 0.3 0.5 v
Minimum High Level —
Dynamic Input Voltage Vino 33 2.0 v
Maximum Low Level -
Dynamic Input Voltage Vio 33 0.8 v

INPUT EQUIVALENT CIRCUIT

INPUT
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TC74LVX240F/FW/FS

TC74LVX244F /FW/FS

OCTAL BUS BUFFER
TC74LVX240 INVERTED, 3—STATE OUTPUTS
TC74LVX244 NON—INVERTED, 3— STATE OUTPUTS

The TC74LVX240 and 244 are high speed CMOS OCTAL
BUS BUFFERs fabricated using silicon gate CZMOS
technology.

Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low power dissipation.
These devices are suitable for low voltage and battery
operated systems.

The TC74LVX240 is an inverting 3-state buffer while the
TC74LVX244 is non-inverting. Both devices have two active-
low output enables.

These devices are designed to be used in such applications as
3-state memory address drivers.

An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply
voltage. These devices can be used to interface 5V to 3V
systems ‘and two supply systems such as battery back up.
This circuit prevents device destruction due to mismatched
supply and input voltages.

zo® 20%
1 1

F(SOP20—P—300)
Weight : 0.22g (TYP.)

FW (5OL20—P—300)
Weitht : 0.46g (TYP.)

20 S

1

FS (S50P20—P—225A)
Weight : 0.09g (TYP.)

TRUTH TABLE

FEATURES : INPUTS OUTPUTS
o High Speed: - eresmessmssicsnisnnnnns toa =4.7ns(typ.) at Vg =3.3V - =
o Low Power Dissipation - -« lcc=4xA(Max.) at Ta=25°C G An Yn(244) | Yn(240)
o Input Voltage Level--eoerreeeeees V)L =0.8V(Max.) at Vgc =3V L L L H
V4 =2.0V(Min.) at Vg =3V L H H L
e Power Down Protection is provided on all inputs. H X 7 7
 Balanced- Propagation Delays: tpq==toHL
o Low Noise . VoLp =0.8V (Max.) X : Don't Care
« Pin and Function Compatible with 74HC240/244 7. Hiogh lmpredance
PIN ASSIGNMENT
TC74LVX240 _ TC74LVX244
1S 1 [~ 120 Ve 161 [~ 120 Ve
1A1 2 [452\4*] 19 26 1A1 2 E‘{ﬁj\ ~p{]19 6
2va 3 [] []18 171 2va 3[] \ []18 11
1A2 4 [&{\%jn 284 1A2 4 [{5\ X717 244
2¥3 5[] 116 172 2v3 s ] []16 1v2
1A3 6 [-{g\\:kpjﬁ 2a3 1A3 6[-[;%%—]15 243
M2 7 [ 114 173 2v2 7] 14 1v3
A4 8 14;—%:&}] 13 242 1A4 8 [&%:Z}-j 13 242
2¥1 9 []12 V4 2v1 9 []12 1va
GND 10.[] \:{]-1:[ 1 2A1 GND 10 [] \Q}:n 2A1
(TOP VIEW) (TOP VIEW)
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IEC LOGIC SYMBOL

TC74LVX240F/FW/FS
TC74LVX244F /FW/FS

TC74LVX240 TC74LVX244
15 W TN [N Y
(2) (18) .o (2) (18)
i @A 9 e @
1ha B 2 15, 1 B (2 13
2 Blefen ] 75 U]
(11) (9) - (11) (9)
2 =0 55, 2 —— 00 3
i T 2 B8
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 Vv
DCInput Voltage Vin —0.5~7.0 Y,
DC Output Voltage Vour — 0.5~V +0.5 Vv
Input Diode Current lik —20 mA
Qutput Diode Current lok +20 mA
DC Qutput Current lout +25 mA
DC V¢/Ground Current Ice +75 mA
Power Dissipation Po 180 mwW
Storage Temperature Tstg —65~150. °C
Lead Temperature 10sec T. 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 \Y
Input Voltage Vin 0~5.5 \Y
Output Voltage Vour 0~Vcc Vv
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
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TC74LVX240F/FW/FS

TC74LVX244F/FW/FS

DC ELECTRICAL CHARACTERISTICS

v Ta=25°C Ta = —40~85°C]
PARAMETER SYMBOL TEST CONDITION ¢ UNIT
(V) | MIN. | TYP. | MAX. { MIN. | MAX.
. . . . - - 1. -
ngh - LeVel V|H 58 g - - 2.8 -
Input Voltage 3.6 4 — - 2.4 -
2.0 - - 0.5 - 0.5
Low - Level Vi 30 _ - 0.8 _ 0.8
Input Voltage 36| — - 0.8 - 0.8 v
_— Vi = lon = —50uA 2.0 9 2.0 - 1.9 -
High - Level Vou |y oy lon=—50uA | 30| 29 | 30 | — | 29 | -
OutputVoltage HOT Vit low=—4mA |30 258 | - - | 248 | -
j Vin = loL = 50uA 20| - 00 | 0.1 - 0.1
Low - Level Vo [ytoy log = 50A 30| — oo | o1 | — | o1
OutputVoltage THOT ViL loL = 4mA 30| — -~ |03 | - | o044
3 - State Output V|N=’VIH or VIL _ _ -
| 3.6 +0.25 +25
Off - State Current 0% | Vour=Vccor GND A
Input Leakage Current lin Vin=5.5Vor GND 3.6 - - 0.1 - +1.0
Quiescent Supply Current lec Vin=Vccor GND 3.6 - - 4.0 - 40.0
AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)
TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
’ Vee(V) | C(pF)| MIN TYP. | MAX. | MIN. | MAX.
27 15 - 5.7 10.1 1.0 12.5
. . toLH i 50 - 8.2 13.6 1.0 16.0
Propagation Delay Time fonL 5 — 43 6.2 1.0 75
(TC74LVX240) i 33203] 50 | — | 68| 97 | 10 | 110
27 15 - 6.1 11.4 1.0 13.5
e . . toLH ) 50 - 8.6 14.9 1.0 17.0
ropagation Delay Time 15 — 27 71 10 85
(TC74LVX244) forL 3.3+0.3) — ' ' : '
50 7.2 10.6 1.0 12.0 ns
2.7 15 - 71 13.8 1.0 16.5
% : —
Output Enable Time pzL RL=1kQ 20 — 2.6 17.3 1.0 20.0
tpzH 33+03 15 5.5 8.8 1.0 10.5
50 — 8.0 12.3 1.0 14.0
. . torz _ 2.7 50 = 11.6 | 16.0 1.0 | 19.0
Output Disable Time e G EEETE I 97 | 11.4 | 10 | 130
Output to Output Skew }(‘;:h’: (Note 1) 3 32;70 3 28 — — 1? : ::
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TC74LVX240F/FW/FS

AC ELECTRICAL CHARACTERISTICS ( Input>t,=tf= 3ns) Continue

TC74LVX244F/FW/FS

Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
MIN. | TYP. | MAX. | MIN. | MAX.
Input Capacitance Cin (Note 2) - 4 10 - 10
Output Capacitance Cout — 6 - - - .
p

Power Dissipation Capacitance Crp TC74LVX240 - 17 — _ -

(Note 3) TC74LVX244 - 19 - - -

Note (1) Parameter guaranteed by design. tosin = Itoinm = totnnls tosse = prim = torint
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.

Average operating current can be obtained by the equation:

lec(opr.) =Cpp Ve fin+lcc/ 8 (per bit)

NOISE CHARACTERISTICS (Input t, = t;=3ns , C, = 50pF)

PARAMETER SYMBOL TEST COND'TIO\';ICC v TYP:Ta = 25°T.|MIT UNIT
I\Q/ll;;eitngr‘:]t%];namic VoL Vo 3.3 0.5 0.8 v
S O | Voo NEREEE
T o Setee | Voo s | - | 20 |
gﬂf:;nr;?cqugm k/eglgge Vio 33 - 0.8 v

~ INPUT EQUIVALENT CIRCUIT

INPUT
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TC74LVX245F/FW/FS

OCTAL BUS TRANSCEIVER

The TC74LVX245 is a high speed CMOS OCTAL BUS
TRANSCEIVER fabricated using silicon gate C2MOS
technology.

Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low power dissipation.
These devices are suitable for low voltage and battery
operated systems.

It is intended for two—way asynchronous communication
between data busses. The direction of data transmission is
determined by the level of the DIR input.

The enable input (@) can be used to disable the device so
that the busses are effectively isolated.

All inputs are equipped with protection circuits against static
discharge.

FEATURES:

o High Speed:wmerssssseens s tpg = 4.708(typ.) at Vg =3.3V

o Low Power Dissipation - <o log =4uA(Max.) at Ta=25°C

o Input Voltage Level-eoereerineenns Vi =0.8V(Max.) at Vgc =3V
Vin = 2.0V(Min.) at Vgc =3V

o Power Down Protection is provided on all inputs.

« Balanced Propagation Delays toiH=tpHL

o LoW NOiSe ++erererererencserersrensusnruins Vop=0.8V (Max.)

o Pin and Function Compatible with 74HC245

20 @ zo%
1 1

F(SOP20—P—300) FW (SOL20—P—300)
Weight : 0.22g (TYP.)  Weitht: 0.46g (TYP.)

FS (SSOP20—P—225A)
Weight : 0.09g (TYP.)

APPLICATION NOTES

1) Do not apply a signal to any bus
terminal when it is in the output
mode. Damage may result.

2) All floating ( high impedance )

bus terminals must have their

input levels fixed by means of
pull up or pull down resistors.

A parasitic diode is formed

between the bus and Vec

terminals. Therefore bus terminal

.can not be used to interface 5V

to 3V systems directly.

3

~

IEC LOGIC SYMBOL

PIN ASSIGNMENT

DE§%§2N1 BA)

o N ata "
Al lL—_ V1 ;zv:r(_ 81
JERT R L7 5,
A3 (e L (16) g3
As @ {13) g4

as G (14 g5
A (D] L—(13) gg
a7 B 12 5
Ag (Lt (11 gg

DIR 1[“5\/@ 1120 Ve
P L= U
A3 M:T{;_‘D"}‘L 17 B2
A4 s[ﬁwaw B3
AS GET{;—'M]IS B4
as 700 5"}1]14 B5
A7 SET_\FFF’_@]B B6
a8 9 [] [112 87
=

GND 10 []

jn B8

(TOP VIEW)
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TRUTH TABLE

TC74LVX245F/FW/FS

INPUTS FUNCTION
— OUTPUTS
G DIR A -BUS B - BUS
L L = OUTPUT | INPUT
L H B= INPUT | OUTPUT
H X z High Impedance
X :Don't Care
Z :High Impedance

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 Vv
DCinput Voltage (DIR, G) Vin —0.5~7.0 v
DCBus 1/0 Voltage Viro —0.5~Vc+0.5 \Y%
Input Diode Current lix —-20 mA
Output Diode Current lok +20 mA
DC Output Current lout +25 mA
DC V¢/Ground Current lec +75 mA
Power Dissipation Po 180 mwW
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec in 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~3.6 \
Input Voltage (DIR, G) Vin 0~5.5 Y
Bus 1 /0 Voltage Viio 0~Vcc \
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
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TC74LVX245F /FW/FS -

DC ELECTRICAL CHARACTERISTICS

vV Ta=25°C iTa = —40-~-85°C|
PARAMETER SYMBOL TEST CONDITION cc UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
. 2.0 1.5 - - 1.5 -
High - Level Vin 30| 20 o - 20 _
Input Voltage 36| 2.4 - — 24 -
2.0 - - 0.5 - 0.5
Low - Level Vi, 3.0 - - 0.8 - 0.8
Input Voltage 36| — - 0.8 - 08 |
. Vine loy=—50uA 2.0 1.9 20 - 1.9 -
High - Level Vou |ytory lon=—50uA |30 29 | 30 | - | 29 | -
Output Voltage 1HOT Vi low=—4mA |3.0]| 258 | — — | 248 | —
_ Vi = loL=50LA - 2.0 - 0.0 0.1 - 0.1
Low - Level Vo |ytorv loL = 504A 30| — | oo |01 | — | 01
Output Voltage tHOT ViL lor = 4mA 30| — — |03 | — | o044
3 - State Output Vin=VyorV, - - -
Off - State Current loz Vour = Ve or GND 36 10.25 125
Input Leakage Current lin Vin=5.5V or GND 3.6 - - +0.1 - £1.0] #A
Quiescent Supply Current lee Vin=Vccor GND 3.6 - - 4.0 - 40.0
AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)
TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
Vee(V) | Cu(pF)| MIN. TYP. | MAX. | MIN. | MAX.
27 15 - 6.1 10.7 1.0 13.5
. . toLH ) 50 - 8.6 14.2 1.0 17.0
Propagation Delay Time
tpHL 3 3 + 0 3 15 - 4.7 66 1.0 8.0
T 50 - 7.2 10.1 1.0 11.5
2.7 .15 - 9.0 16.9 1.0 20.5
. 1, . —_
Output Enable Time peL RL = 1kQ 20 11.5 20.4 1.0 24.0 ns
tozH 3.3+0.3 15 — 71 11.0 1.0 13.0
D -1 - 9.6 14.5 1.0 16.5
. . toLz _ 2.7 50 — 11.5 18.0 1.0 21.0
Output Disable Time thiz [N =K SRS S0 | = | 9.6 | 128 | 10 | 145
tostH 2.7 50 - - 1.5 — 1.5
Output to Output Skew touHL (Note 1) 33403 50 — — 15 — 15
Input Capacitance N DIR, G (Note 2) - 4 10 - 10
Bus Input Capacitance C/o An, Bn - 8 - - - pF
Power Dissipation Capacitance Cpp (Note 3) - 21 - - -

Note (1) Parameter guaranteed by design. tosu = tpim = towrn s tosui = pnum = tomin!
Note (2) Parameter guaranteed by design. )
Note (8) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lec{opr.) =Copp - Vee - fin+lcc/ 8 ( per bit)
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TC74LVX245F/FW/FS

NOISE CHARACTERISTICS (Input t,=t;=3ns , C =50pF)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee(V) | TYP. umim |

Quiet Output
Maximum Dynamic Vg, Vour 33 0.5 0.8 v
Quiet Output . _
Minimum Dynamic Vg Vouv 33 0.5 0.8 v
Minimum High Level _
Dynamic Input Voltage Vino 3.3 2.0 v
Maximum Low Level _
Dynamic Input Voltage Vio 33 0.8 v
INPUT EQUIVALENT CIRCUIT {DIR, G) BUS TERMINAL EQUIVALENT CIRCUIT (An, Bn)

/70

| 5
INPUT —;S—'oq—_"'
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TC74LVX273F/FW/FS

OCTAL D-TYPE FLIP FLOP WITH CLEAR

The TC74LVX273 is a high speed CMOS OCTAL D - FLIP
FLOP fabricated with silicon gate CZMOS technology.
Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

Information signals applied to D inputs are transferred to the
Q outputs on the positive going edge of the clock pulse.
‘When the CLR input is held low, the Q outputs are in the
low logic level independent of the other inputs.

An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply 1

voltage. This device can be used to interface 5V to 3V FS ($SOP20— P— 225A)
systems and two supply systems such as battery back up. Weight : 0.09g (TYP.)

1 1

F(SOP20—P—300)
Weight : 0.22g (TYP.)

FW (SOL20—P—300)
Weitht : 0.46g (TYP.)

This circuit prevents device destruction due to mismatched

supply and input voltages. PIN ASSIGNMENT

FEA.TURES: T g 20 Ve
. ngh Speed ................................. fMAX = 150MHz(typ) Q1 2 E 19 Q8
at Vgc=3.3V D1 3 18 D8
+ Low Power Dissipation «weeeee lcc =4pA(Max.) at Ta=25°C D2 4] 17 D7
e Input Voltage Level-:ooeevesenen VL= 0.8V(Max.) at Vgg =3V Q2 51 16 Q7
Vin =2.0V(Min.) at Vg =3V Q3 6 [ 15 Q6
« Power Down Protection is provided on all inputs. D3 70 14 D6
| » Balanced Propagation Delays toiq=tpnL b4 8 [ 13 D5
o LoW NOISE w+eerrerersrsresionorisuesnns Vop = 0.8V(Max.) Gl\?; 18 E ﬁ ?é

¢ Pin and Function Compatible with 74HC273 TOPViEW

TRUTH TABLE IEC LOGIC SYMBOL
e (O
TR R
: ek L o
INPUTS OUTPUTS FUNCTION L -
CIR D CcK Q D1 —% 1D L@ o,
L X X L CLEAR 2 L o
p3 0| | (6) 3
H L o L - og (8| | ©) o
H H 5 H - s £13) ] |_(12) s
H X 1 Qn NO CHANGE o6 140 —S—gqs
47 ] | 16)

X :Don't Care o g 9 2
D8 Q8
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SYSTEM DIAGRAM

TC74LVX273F/FW/FS

209

D1 D2 D3 D4 D5 D6 D7 D8
1 3| 41 7| 8] 13| 14' 17| 13'
R I T T I I
oR bR oR o R oR bR bR pR
CKEL' K Q K Q K Q K Q CK5L-’ K Q K Q
2 5 6 9 12 15% 16 19
‘ Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q38
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Ve —0.5~7.0 \Y

DClnput Voltage Vin —0.5~7.0 \

DC Output Voltage Vour —0.5~Vcc+0.5 v

Input Diode Current hix —20 ’ mA

Output Diode Current lok +20 mA

DC Output Current lour +25 mA

DC V/Ground Current lce +75 mA

Power Dissipation Po 180 mwW

Storage Temperature Tstg —65~150 °C

Lead Temperature 10sec To 300 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Vee 2.0~3.6 Vv

Input Voltage Vin 0~5.5 \%

Output Voltage Vour 0~V Y

Operating Temperature Topr —40~85 °C

Input Rise and Fall Time dt/dv 0~100 ns/V



TC74LVX273F/FW/FS

DC ELECTRICAL CHARACTERISTICS

v Ta =25°C Ta = —40~85°C]
PARAMETER SYMBOL TEST CONDITION cc UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
. 20| 15 - - 1.5 -
High - Level 1 30|20 — | = | 20| -
Input Voltage 36| 24 - - 2.4 -
20) — - 0.5 - 0.5
Low - Level Vi 30 _ _ 038 _ 0.8
InputVoltage 3.6 - - 0.8 - 0.8 v
— Vi = lon = —50uA 2.0 1.9 2.0 - 1.9 -
High - Level Vou |ytony lon=—50xA |30] 29 |30 | — | 29 | —
Output Voltage HOTViL lon=—4mA |3.0| 258 | — | — | 248 | —
_ iy = loL = 50uA 2.0 - 0.0 0.1 - 0.1
Low - Level Vo |yhooy o = 50uA 30 — oo |01 | — | o1
Output Voltage HOT Vi low = 4mA 3.0 — — 1036 ]| — | 044
Input Leakage Current hin Vin=5.5Vor GND 3.6 - - +0.1 - +1.0 A
Quiescent Supply Current | lec | Vin = Vec of GND 36| — | — | 40 | — |a400|”
TIMING REQUIREMENTS (Input t,=t;=3ns)
TEST CONDITION Ta=25C |Ta=-40-85°C
PARAMETER SYMBOL UNIT
Ve (V) LIMIT LIMIT
Minimum Pulse Width tw (L) 2.7 8.0 9.5
(CK) tw (H) 3.3+03 5.5 6.5
Minimum Pulse Width twa 2.7 7.5 8.5
(CIR) w ‘ 33103 5.0 6.0
- ‘ . 2.7 8.0 9.5
- 1, ns
Minimum Set-up Time s 33403 55 6.5
| . 2.7 1.0 1.0
N . )
Minimum Hold Time h 133403 1.0 10
Minimum Removal Time t 2.7 4.0 4.0
(CIR) rem : 33403 2.5 2.5
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TC74LVX273F/FW/FS

AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL 0 2 UNIT
Vee(V) | CL(pF)| MIN. | TYP. | MAX. | MIN. | MAX.
27 15 - 9.0 16.9 1.0 20.5
Propagation Delay Time toLH ) 50 - 11.5 | 204 1.0 | 24.0
CK— toL 15 - 71 [ 110 | 10 [ 130
(ck—Q) i 33203 50 | — | 96 | 145 | 10 | 165 |
2.7 15 - 93 17.6 1.0 20.5
Propagation Delay Time tonL o 50 - 11.8 | 211 1.0 | 240
CLR— + 15 - 7.3 1.5 1.0 13.5
(clr—a) 332031 5 | — | 98 | 150 | 10 | 170
Maxi 97 15 55 | 110 - 55 -
aximum fax 50 | 45 | 60 | — 0 | — lvng
Clock Frequency 33+03| 1° 95 150 - 80 -
T 50 60 90 - 55 —
t 2.7 50 - - 1.5 — 1.5
t osLH
Output to Output Skew oot (Note 1) 3303 50 — — 15 — 751 ™
Input Capacitance CiN (Note 2) - 4 10 - 10 ;
Power Dissipation Capacitance Cep (Note 3) - 31 - - - P

Note (1) Parameter guaranteed by design. tosm =Itonm = torrn |, tosht = tpuim = tontnl
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption.
Average operating current can be obtained by the equation:
lec(opr.) =Cpp - Ve - fin+1cc/ 8 (per F/F)
And the total Cpp when n pes. of F/F operate can be gained by the following equation:
Cpp (total) =22+9:n
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TC74LVX273F/FW/FS

NOISE CHARACTERISTICS (Input t =t¢=3ns, C =50pF)

PARAMETER SYMBOL TEST COND'TlO\?‘cc = TYPTa = 25°T.IMIT UNIT
I\Q/l:ixei:neyntpDu)}namic Vo Vo 33 0.5 08 v
I\Q/l‘i]ri?:m?r:t%t;t\amic Vou Vouv 3.3 —05 —08 v
Bﬂ;g:mg\ Ir::::g? \l/-g}{tealge Viro 33 - 20 v
'l\)A;r:(:;?cmlrl{guwt '\'/ec:’lilage Vio 33 _ 08 v

INPUT EQUIVALENT CIRCUIT

INPUT
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TG74LVX373F/FW/FS

OCTAL D-TYPE LATCH WITH 3 - STATE OUTPUT

The TC74LVX373 is a high speed CMOS OCTAL LATCH
with 3~STATE OUTPUT fabricated with silicon gate C2MOS
technology.

20
Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low power dissipation. 1 1
This device is suitable for low voltage and battery operated F (SOP20—P—300) FW (SOL20—P—300)
systems. Weight : 0.22g (TYP.)  Weitht: 0.46g (TYP.)
This 8—bit D—type latch is controlle_d by a latch enable
input (LE) and a output enable input (OE).
When the OE input is high, the eight outputs are in a high 20 %
impedance state.
An input protection circuit ensures that 0 to 7V can be !
applied to the input pins without regard to the supply FS (SSOP20—P—225A)
voltage. This device can be used to interface 5V to 3V Weight : 0.09g (TYP.)
systems and two supply systems such as battery back up.
This circuit prevents device destruction due to mismatched PIN ASSIGNMENT
supply and input voltages.
: OE 1 20 V.
FEATURES : Q 2 19 QC;
o High Speed tpd = 5.8ns(typ.) at Vg =3.3V DO 3 18 D7
e Low Power Dissipation «-e--eee lcc=4uA(Max.) at Ta=25°C D1 4 17 D6
o Input Voltage Level--oereeeeeeene ViL=0.8V(Max.) at Vgc =3V Q1 5 16 Q6
Vi =2.0V(Min.) at Voo =3V Q2 6 15 Q5
¢ Power Down Protection is provided on all inputs. D2 7 14 D5
« Balanced Propagation Delays tpun=tpHt D3 8 13 D4
o LoW NOISE wererrerererosamsereriseseesenens Voup = 0.8V(Max.) : Q3 9 1? 854
e Pin and Function Compatible with 74HC373 GND 10 !
(TOP VIEW)
TRUTH TABLE 1IEC LOGIC SYMBOL
INPUTS QUTPUTS 6?%5 EN
OF LE D u LE—( ) C1
i
2
H | X | X z 01755 v e
L L X Qn | @ _E% ot
L H L L p2 2 L © o
(8) (9
L H H H 3 — %
4 (13) (12) Q4
X :Don't Care 5 04 | | (15) 05
Z :High Impedance g 17 (18) g
Qn:Q outputs are latched at the time (18) 19 Q
when the LE input is taken to a low D7 ——— ——1—)’07

logic level.
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TC74LVX373F/FW/FS

SYSTEM DIAGRAM

DO
3
D
LG
e o>
2 16
Qo Q1 Q2 Q3 Q4 Qs Q6 Q7
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DCInput Voltage Vin —0.5~7.0 \Y
DC Output Voltage Vour —0.5~Vcc+0.5 Y
Input Diode Current hk —20 mA
Output Diode Current lok +20 mA
DC Output Current lout +25 mA
DC V¢/Ground Current lec +75 mA
Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature 10sec T 300 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~3.6 Y
Input Voltage Vin 0~55 \%
Output Voltage Vour 0~V \Y
Operating Temperature Topr —40~85 °C
InputRise and Fall Time dt/dv 0~100 ns/V

214



TCTALVX373F/FW/FS

DC ELECTRICAL CHARACTERISTICS

Ta=25°C ITa=—40~85°C
PARAMETER SYMBOL TEST CONDITION Ve UNIT
‘ (V) | MIN. | TYP. | MAX.| MIN. | MAX.
. 2.0 1.5 - — 1.5 -
High - Level Vi 30|20 | - | - |20 | -
Input Voltage 36| 24 - 24 -
2.0 - - 0.5 - 0.5
Low - Level Vie 30| — | - | 08 038
Input Voltage 36| — - 08 | — 08 |
L Vo= lon=—50xA |20 19 | 20 | — 19 | —
High - Level Vou |ytory lon=—50xA | 30| 29 [ 30 | — | 29 | —
Output Voltage thorViu low=—4mA |30 258 | — — | 2.8
_ Voo loL = 504A 200 — o0 o1 | — | o1
Low - Level Vo [ytoy lou = 50A 30| — oo | o1 | — | o1
Output Voltage 1HOT ViL lor = 4mA 30| - — o036 — | o044
3 - State Output Vin=VigorV, _ _ _
| 3.6 +0.25 +25
Off - State Current 0z | Voyr = Vcc or GND A
Input Leakage Current Iin Vin=5.5VorGND 3.6 - — +0.1 - +1.0 #
Quiescent Supply Current lec Vin=Vecor GND 3.6 - - 4.0 - 40.0
TIMING REQUIREMENTS (Input t,=t;=3ns)
TEST CONDITION Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL UNIT
Ve (V) LIMIT LIMIT
Minimum Pulse Width tw (H 2.7 6.5 7.5
(LE) ) 3.3%03 5.0 5.0
.. . 2.7 6.0 6.0 ns
Minimum Set-up Time ts 334023 40 40
- ) 2.7 1.0 1.0
t
Minimum Hold Time h 33403 10 10
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TC74LVX373F/FW/FS

AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL 0 0 a=25 a UNIT
VeeW) [ CpP) | MIN. | TYP. | MAX. | MIN. | MAX.
2.7 15 - 7.5 14.5 1.0 17.5
. ' touH : 50 - 10.0 | 180 1.0 | 210
Propagation Delay Time
toHL 33403 15 | -~ 58 [ 93 | 10 | 10
(LE-Q) inhtad B0 - 8.3 | 12.8 1.0 | 145
2.7 15 - 7.7 15.0 1.0 18.5
, . toLH ) 50 — 10.2 18.5 1.0 22.0
Propagation Delay Time
toHL 33+03] 15 - 6.0 9.7 1.0 1.5
(b-Q) Saed - - 85 | 132 10 | 150 |
2.7 15 - 7.7 15.0 1.0 18.5
t : -
Output Enable Time paL RL=1kQ 20 10.2 185 1.0 22.0
tozH 15 - 6.0 9.7 1.0 11.5
p 33+03
50 - 8.5 13.2 1.0 15.0
. . oLz _ 2.7 50 - 9.8 18.0 1.0 21.0
Output Disable Time torz [N =K SST03 50 [ = 82 | 128 | 10 | 145
tostH 2.7 50 - - 1.5 - 1.5
Output to Output Skew toohL (Note 1). 33403 50 — — 15 — 15
Input Capacitance Cin (Note 2) - 4 10 - 10
Output Capacitance Cout - 6 - - - pF
Power Dissipation Capacitance Cpp (Note 3) - 27 - - -

Note (1) Parameter guaranteed by design. tosn =!toinm — tothnl, tosue = Itonim = tontal
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption.

Average operating current can be obtained by the equation:

lcc(opr.) =Cpp- Ve fin+lcc/8(per Latch)
And the total Cpp when n pes. of Latch operate can be gained by the following equation:
Cep (total)=14+13-n '
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TC74LVX373F/FW/FS

NOISE CHARACTERISTICS (Input t,=t;=3ns , C =50pF)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. umiIT

Quiet Output
Maximum Dynamic Vg Voir 33 0.5 0.8 v
Quiet Output — —
Minimum Dynamic Vo, Vo 3.3 0.5 0.8 v
Minimum High Level —
Dynamic Input Voltage Vino 33 2.0 v
Maximum Low Level —
Dynamic Input Voltage Vio 33 0.8 v

INPUT EQUIVALENT CIRCUIT

L
g

]
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TC74LVX374F/FW/FS

OCTAL D -TYPE FLIP FLOP WITH 3~ STATE OUTPUT

The TC74LVX374 is a high speed CMOS OCTAL D - FLIP
FLOP fabricated with silicon gate C2MOS technology.
Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

This 8-bit D - type flip - flop is controlled by a clock input
(CK) and a output enable input (OE).

When the OE input is high, the eight outputs are in a high
impedance state.

An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply
voltage. This device can be used to interface 5V to 3V
systems and two supply systems such as battery back up.
This circuit prevents device destruction due to mismatched
supply and input voltages.

1 1

F(SOP20—P—300) FW (SOL20—P=—300)
Weight: 0.22g (TYP.)  Weitht: 0.46g(TYP.)

20 Sog

1

FS (SSOP20—P—225A)
Weight : 0.09g (TYP.)

PIN ASSIGNMENT

FEA'TURES: OE 1] 20 Vcc
o High Speed- s fmax = 160MHz(typ.) Q 2 19 Q7
at Vo =3.3V DO 3 [] 18 D7
o Low Power Dissipation -eweeevee lcc =4uA(Max.) at Ta=25°C D1 41 17 D6
« Input Voltage Level-rweeeereee Vi =0.8V(Max.) at Vgc =3V Q1 5[ 16 Q6
Vig =2.0V(Min.) at Voo =3V Q2 61 15 Q5
« Power Down Protection is provided on all inputs. D2 70 14 D5
» Balanced Propagation Delays: to H=tpHL D3 8 [ 13 D4
. Q3 9 12 Q4
o LOW NOISE coreerrerrrmrrursseeeseeiveienns Voup = 0.8V(Max.)
) . ) . GND 10 [ 11 CK
« Pin and Function Compatible with 74HC374
(TOP VIEW)
TRUTH TABLE 1IEC LOGIC SYMBOL
INPUTS of ( 1 ) N
1
ST T 5 OUTPUTS o PC1
@ L @
H X X z DO @) 1D D>V ) Qo
C | £ | X Qn °") © 2
D2 Q2
L T L o (8) 9 Q3
L _f H H ﬂ_ __(1_2) Q4
(14) (15)
X :Don’t Care D (17) (16) >
Z :High Impedance ) (19) Qs
Qn: No Change D7 ~——— ——Q7
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SYSTEM DIAGRAM

TC74LVX374F/FW/FS
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Do D1 D2 D3 D4 D5 D6
3 4 7 8 13 14 17 18
D D ‘—._’ D D D D
- CKQ CK Q cKQ cK Q) CK Q) K Q CKQ
o 1 i
o NN NN,
2| 5 sl 9 12 15 16
Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DCinput Voltage Vin —0.5~7.0 Y
DC Output Voltage Vour — 0.5~V +0.5 \
Input Diode Current lix —20 mA
Output Diode Current lok +20 mA
DC Output Current lout +25 mA
DC V¢c/Ground Current lec +75 mA
“| Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150. °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~3.6 \
Input Voltage Vin 0~5.5 \Y
Output Voltage Vour 0~V Vv
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V



TC74LVX374F/FW/FS

DC ELECTRICAL CHARACTERISTICS

v Ta =25°C Ta = —40-~85°C]
PARAMETER SYMBOL TEST CONDITION cC - UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
High -Level v Solao | 2| = | =
Input Voltage " 36| 24 - - 2.4 -
2.0 - — 0.5 - 0.5
Low - Level Vi 30 _ - 0.8 - 08
Input Voltage 3.6 - — 0.8 - 0.8 v
. V= lon=—50xA | 20| 1.9 | 20 | — 19 | —
High - Level Vo | yNory lon=—50xA | 30| 29 | 30 | — | 29 | -
Output Voltage HOT ViL low=—4mA |30 258 | — - | 248} —
i Vi = loL = 50uA 20| - 0.0 | 01 - 0.1
Low - Level Vo [yioy loc = 50%A 300 — | oo o1 | — | o1
Output Voltage 1HOT ViL loL = 4mA 30| - - lo036| — | o044
3 -State Output Vin=ViyorV - - —
Off - State Current loz Vour = Ve or GND 3.6 $0.25 t25
Input Leakage Current Iin Vin=5.5Vor GND 3.6 - - +0.1 - 1.0 HA
Quiescent Supply Current lec Vin=Vccor GND 3.6 - - 4.0 - 40.0
TIMING REQUIREMENTS ( Input t,=t;=3ns)
TEST CONDITION Ta=25°C Ta = ~40~85°C
PARAMETER SYMBOL UNIT
_ Ve (V) LIMIT LIMIT
Minimum Pulse Width tw(L) 2.7 7.5 8.0
(CK) tw (H) 3.3%0.3 5.0 5.5
. = 2.7 6.5 6.5 ns
- t
Minimum Set-up Time s 33403 45 45
. .. . 2.7 2.0 2.0
M t|
inimum Hold Time h 33403 20 2.0
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AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)

TCT4LVX374F/FW/FS

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL
Vec(V) | C{pF) | MIN. | TYP. | MAX. | MIN. | MAX.
2.7 15 - 8.5 16.3 1.0 19.5
Propagation Delay Time toLH ) 50 — 11.0 | 19.8 1.0 | 230
K~ tone + 15 - 6.7 | 10.6 1.0 | 125
(cx=Q) ’ 33203 59 | - 92 | 141 | 10 | 160
t AHREFREap
Output Enable Time Pzt RL = 1kQ - - - -
tozH 15 - 5.9 9.3 1.0 11.0
P 3.3%0.3
50 — 8.4 12.8 1.0 14.5
R . t 2.7 50 — 11.5 18.5 1.0 22.0
leT pLZ =
Output Disable Time U A EE T E = 96 | 132 | 1.0 | 150
, 57 15 60 | 115 - 50 -
Maximum : 50 45 60 — 40 -
fmax MHz
Clock Frequency 33+03] 15 100 160 - 85 -
: T 50 60 95 — 55 —
tostH N 2.7 50 — - 1.5 — 1.5 ns
Output to Output Skew oo (Note 1) 3303 50 — — T5 — e
Input Capacitance Cin (Note 2) - 10 - 10
Qutput Capacitance Cout - 6 - - - pF
Power Dissipation Capacitance Cpp (Note 3) - 32 - - -

Note (1) Parameter guaranteed by design. toun = toinm = tptun !l tosit = [toni m = tonin |
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption.

Average operating current can be obtained by the equation:

lec{opr.) =Cpp Ve - fin+1cc /8 (per F/F)
And the total Cpp when n pes. of Flip Flop operate can be gained by the following equation:
Cpp (total) =20+ 12-n
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TC74LVX374F/FW/FS

NOISE CHARACTERISTICS (Input t,=t;=3ns , C, =50pF)

TEST CONDITION Ta=25°C
PARAMETER SYMBOL UNIT
Vee (V) TYP. LIMIT

Quiet Output
Maximum Dynamic Vo, Voue 33 0.5 0.8 v
Quiet Output _ -
Minimum Dynamic Vg, Vouy 3.3 05 08 v
Minimum High Level —
Dynamic Input Voltage Viuo 3.3 2.0 v
Maximum Low Level -
Dynamic Input Voltage Vio 3.3 0.8 v

INPUT EQUIVALENT CIRCUIT

INPUT

3 AW

r*
5
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OCTAL D-TYPE LATCH WITH 3 - STATE OUTPUT

TC74LVXa73F/FW/FS

The TC74LVX573 is a high speed CMOS OCTAL LATCH
with 3—STATE OUTPUT fabricated with silicon gate C2MOS
technology.

Designed for use in 3.3 Volt systems, they achieve high speed
operation while maintaining the CMOS low power dissipation.
This device is suitable for low voltage and battery operated
systems.

This 8-—bit D—type latch is controlled by a latch enable
input (LE) and a output enable input (OE).

When the OE input is high, the eight outputs are in a high
impedance state.

An input protection circuit ensures that 0 to 7V can be
applied to the input pins without regard to the supply
voltage. This device can be used to interface 5V to 3V
systems and two supply systems such as battery back up.
This circuit prevents device destruction due to mismatched
supply and input voltages.

1 1

F(SOP20—P—300) FW (SOL20—P—300)
Weight : 0.22g(TYP.)  Weitht: 0.46g (TYP.)

® ¥\\‘-\'«“‘\'X-\'l

1

FS (SSOP20—P—225A)
Weight : 0.09g (TYP.)

PIN ASSIGNMENT

FEATURES : OF 20" Vee
’ Do 2 19 QO
o High Speed:seesesssessesisessseceene tog = 6.4ns(typ.) at Vg =3.3V D1 3 18 81
e Low Power Dissipation -eeeeeeee lcc =4pxA(Max.) at Ta=25°C D2 4 17 Q2
o Input Voltage Level-oreeeeeeene ViL=0.8V(Max.) at Vcc =3V D3 5§ 16 Q3
. ViH =2.0V(Min.) at Vgc =3V D4 6 15 Q4
o Power Down Protection is provided on all inputs. D5 7 14 Q5
» Balanced Propagation Delays: to n=tpHL D6 8 13 Q6
o oW NoOiSe weererererersrmmmrarrirersssrens Voup =0.8V(Max.) D7 9 12 Q7
« Pin and Function Compatible with 74HC573 GND 10 " LE
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS oE-UINTEy
— OUTPUTS (11)
OE LE D LE=—— C1
’ |
Ho| X | X 2 00275 5 v H o
L L X Qn JORE) 8 o
L H L b2 4 U7
L H H H p3 <2 C9 o3
D4 (6) (15) Q4
X :Don't Care o5 -0 (14) Qs
Z :High Impedance (8) 03) e
Qn:Q outputs are latched at the time D6 o) (12) Q
when the LE input is taken to a-low D7 Q7

logic level.
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TC74LVX573F/FW/FS

SYSTEM DIAGRAM

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \
DCInput Voltage Vin —0.5~7.0 \Y
DC Output Voltage Vour —0.5~V¢c+0.5 \Y
Input Diode Current lik —20 mA
Output Diode Current lok +20 mA
DC Output Current lout 125 mA
DC Ved/Ground Current lec 75 mA
Power Dissipation Po 180 mwW
Storage Temperature Tetg —65~150 °C
Lead Temperature 10sec T 300 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~3.6 \
Input Voltage Vin 0~5.5 \
Output Voltage Vour 0~Vcc \Y
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~100 ns/V
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DC ELECTRICAL CHARACTERISTICS

TC74LVX573F/FW/FS

v Ta=25°C Ta=—40-~85°C]
PARAMETER SYMBOL TEST CONDITION cc UNIT
(V) | MIN. | TYP. | MAX.| MIN. | MAX.
High - Level Vi %8 ;3 - - ;g -
Input Voltage 36| 24 | — | — | 24| —
Low - Level v §8 - — 8 g _ 82
Input Voltage " 36| — | - o8| — o8|
L Vo= low=—50uA {20 | 1.9 | 2.0 -~ 1.9 -
High - Level Vou |uoy lon=—50uA | 30] 28 | 30 | — | 29 | —
Output Voltage HOrViL loy=—4mA |30 258 | — — 1248 | —
. Voo loL= 504A 20| — 00 | 01 — 0.1
Low - Level Voo |ytoiy log = 504A 30 — | oo o1 — | o1
Output Voltage tHOT Vi log = 4MA 3.0 | — — (036)| — | o044
3 -State Output Vin=VigorV, _ _ _
! 3.6 +0.25 +2.5
Off - State Current %2 | Vgyr=Vcecor GND N
Input Leakage Current hin Vin=5.5Vor GND 3.6 - - +0.1 bt +1.0 #
Quiescent Supply Current lec Vin=Vccor GND 3.6 - - 4.0 - 40.0
TIMING REQUIREMENTS (input t,=t;=3ns)
TEST CONDITION Ta=25°C {Ta=-40-85°C
PARAMETER SYMBOL UNIT
Vee(V) LIMIT LIMIT
Minimum Pulse Width tw (H 2.7 6.5 75
(LE) ) 3.3£0.3 5.0 50
Minimum Set-up Time ts 3 321‘_70 3 gg gg ns
Minimum Hold Time th 3 32;_70 3 1? :2
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TC74LVX573F/FW/FS

AC ELECTRICAL CHARACTERISTICS (Input t,=t;=3ns)

TEST CONDITION Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL UNIT
VeeW) [ cpP | MIN. | TYP. | MAX. | MIN. | MAX.
27 15 - 8.2 15.6 1.0 18.5
. . toLH i 50 — 10.7 19.1 1.0 22.0
Propagation Delay Time 15 — 64 101 1.0 12.0
(LE-Q) torL 33%03 _ s : ' :
50 8.9 13.6 1.0 15.5
2.7 15 et 7.6 14.5 1.0 17.5
. . toLH i 50 - 10.1 18.0 1.0 21.0
Propagation Delay Time 15 — 59 93 10 11.0
D-Q toHL 3.3+03 _ : ‘ :
- 50 8.4 12.8 1.0 14.5 ns
27 15 - 7.8 15.0 1.0 18.5
t ) — R . A
Output Enable Time PLL R =1kQ 20 10.3 | 18.5 10 | 22.0
tozn 33403 15 - 61 | 97 | 1.0 | 120
T 50 - 8.6 13.2 1.0 15.5
. . 1, 2.7 50 - 12.1 19.1 1.0 22.0
bleT PLZ IR =1k
Qutput Disable Time oz | RO 3ETE 50 | = | 104 | 136 | 1.0 | 155
t 2.7 50 - - 1.5 - 1.5
Output to Output Sk osLH | (Note 1
utput to Output Skew | 8 |(Note ™) 55303 50 | = = 15 | — 15
Input Capacitance CiN (Note 2) - 4 10 - 10
Output Capacitance Cout - 6 - - - pF
Power Dissipation Capacitance Cpp (Note 3) - 29 - - -

Note (1) Parameter guaranteed by design. toun=Itpnm— tpLH,.I tosHL = [tpHLm = torLnl
Note (2) Parameter guaranteed by design.
Note (3) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption.

Average operating current can be obtained by the equation:
l(c(opr.) =C PD " Vcc . le + ICC/8 ( per Latch )

And the total Cpp when n pes. of Latch operate can be gained by the following equation:
Cpp (total) =21+8n
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TC74LVX573F/FW/FS

NOISE CHARACTERISTICS (Input t,=t;=3ns , C = 50pF)

PARAMETER symBoL TEST COND'T'OSCC v TYPTa = ZSOCUM”_ UNIT
r?ﬂgaei%er%t%);namic VoL Vorr 33 05 08 v
l(\)/llilri\?;l?nl:t%l;;amic Voo Vo 33 =05 —0s v
gﬂ;glan%ulzn"l‘-gg? &grtealge Vino 33 - 20 v
l\DAyar:(airr?\‘ijcmlrEgm |\-/ec:llﬂage Vio 33 - 08 v

INPUT EQUIVALENT CIRCUIT

INPUT

ol
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10. NEW PRODUCT INFORMATION (1)

(DUAL SUPPLY OCTAL BUS TRANSCEIVER TC74LVX4245)
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TC74LVX4243FS

(TENTATIVE)
DUAL SUPPLY OCTAL BUS TRANSCEIVER

The TC74LVX4245 is a dual supply, advanced high speed
CMOS OCTAL BUS TRANSCEIVER fabricated with silicon
gate CMOS technology.

Designed for use as an interface between a 5V bus and a
3.3V bus in mixed 5V /3.3V supply systems’ it achieves high
speed operation while maintaining the CMOS low power
dissipation.

It is intended for 2 way asynchronous communication FS (SSOP24 -P - 3004)

between data busses.The direction of data transmission is Weight:0.14g (TYP.)
determined by the level of the DIR input.

The enable input (G) can be used to disable the device so
that the busses are effectively isolated.

The A - port interfaces with the 5V bus, the B - port with APPLICATION NOTES
the 3.3V bus.

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

1) Do not apply a signal to any bus
terminal when it is in the output
_ mode. Damage may result.
FEATURES: 2) All floating ( high impedance )
o High Speed -werereerererseinenen: tod =6.0ns (typ.) bus terminals must have their
' at VooA=5.0V / VocB=3.3V
eLow Power Dissipation -««-eeeee lcc =8urA (max.) at Ta=25°C
o Symmetrical Output Impedance
-------- louTa= #24mA (min.)
loute = £ 12mA (min.)
at VgcA=4.5V /VgeB=3.0V

input levels fixed by means of pull
up or pull down resistors.

e LOW NOISe «wrereevrsersussmreisureninnins VoLp=1.5V (max.) PIN ASSIGNMENT
IEC LOGIC SYMBOL veea 1 [0 ~ 24 v
ccB
@ e
R S e N 22 ¢
A @ :‘W = 'l:rggn . A2 4 [ 121 B1
Wi A3 5 [ 120 82
a2 (| —20) g, A4 6 [ 119 B3
A3 .(19) g3 A5 7 [0 118 B4
! a8 g, A6 8 [] 117 85
s (o a7 A7 9 [ 116 B6
o 6 A8 10 [] 115 87
ag Bl | (16 gg GND 11 [] 1 14 B8
a7 @ (15) 4, GND 12 [J 113 GND
ag (10— (14 gg (TOP VIEW)
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TC74LVX4245FS

TRUTH TABLE
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ABSOLUTE MAXIMUM RATINGS

TC74LVX4245FS

PARAMETER SYMBOL VALUE UNIT
Veca —0.5~7.0
Supply Voltage Range \
Pply Voltage Rang Vees —0.5~7.0
DC Input Voltage Vin —0.5~Vcea + 0.5 \Y)
VIIOA _'0.5~VccA+0.5
DC Bus I/ 0O Voltage \%
9 Viros —0.5~Vep+05
Input Diode Current lik —20 mA
Output Diode Current luok 50
| +50
DC Output Current ouTA mA
lours *50
DC Vee/ Ground leca 1200 A
Current lecB +100
Power Dissipation Po 180 mw
Storage Temperature Tstg —65~150 °C
Lead Temperature (10s) T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
V(cA 4.5~5.5
S ly Voltage \Y)
UPPly voliag Vees 2.7~3.6
‘| Input Voltage Vin 0~Veea \Y
V 0~Vcg
Bus 1/0 Voltage LIoA A Vv
Vios 0~Vees
Operating Temperature Topr —40~85 °C
0~8 (V =4.5~55V
Input Rise and Fall Time | dt/dV (Veea ) ns/V
0~8 (Vg =2.7~3.6V)
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TC74LVX4245FS

DC ELECTRICAL CHARACTERISTICS (Veca) Veeg =2.7~3.6V

Ta=25C Ta=—40~85°C
PARAMETER  |symsoL TEST CONDITION Veea 2 UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX.
: 45
High - Level = o — - -
Input Voltage Vika | DIR, G, An o 2.0 2.0 v
45
Low - Level = _ _ _
Input Voltage Vita | DIR, G, An o 0.8 08 | v
Vina = low = — 1004A - -
. OH = ) 4.5 4.4 4.5 4.4
Hé%%&f‘(fc'ﬂta ge | Voua JAOTVIA i = —24mA | 45 | 3.86 | — - |37 | - | v
Ve orvyg |lon=—50mA* | 55 | — - - |38 | -
Vina = lou = 100A ~- -
oL=100p 4.5 0.0 0.1 0.1
Lg‘(]"t;)t‘?("\e/tlta ge | Voua V'H;\_°' Via |10l = 24mA 45| — = o3| — |o04a | v
INB = lo, = 50mA* 55( — - - - 1.65
Viug Or Vi ot
Vina=ViaorVv
3-State Qutput INA = VIHA OF YiLA _ _ + _ N
Off ‘State Current | 1oz | Y =Vys orVig 55 £05 £50 | uA
Input Leakage Current Ina | Vin(DIR,G) = Vcca or GND 5.5 - - +0.1 - 1.0 | pA
i VinA = Veea or GND
I INA = VccA 55| — - 8.0 - 80.0 | xA
Quiescent Supply €A | Ving = Vceg or GND “
Current PER INPUT :Viya = 3.4V _ _ _
lecrA | OTHER INPUT : Veea or GND | 5 2.3 2.5 | mA
*: This specification indicates the capability of driving 75Q transmission lines.
One outputshould be tested at a time for a 10ms maximum duration.
DC ELECTRICAL CHARACTERISTICS (Vccg) Veca =4.5~5.5V
: Ta =25°C Ta = —40~85°C
PARAMETER SYMBOL TEST CONDITION Ve UNIT
. (V) | MIN. | TYP. | MAX. | MIN. | MAX.
High - Level 27| 20 - - 2.0 -
Input Voltage Viug | Bn 36| 22 | - - 22| - |V
Low - Level 2.7 0.8 0.8
Input Voltage Viig | Bn 36| — - 08 | - 08 | V
. low=—100xA | 3.0 | 2.9 3.0 - 2.9 -
High - Level VinA = on =" UK 7 > _ 230 _
Output Voltage Vons Vina or Via :g: = ??rﬁA §0 %ig - - 2.40 -
%
_ lop = 100A 30| — 0.0 0.1 - 0.1
Low - Level Vo | VA= o, = 8MA 270 — | = |o31| — | o040
Output Voltage Viua or Viea loL= 12mA 30 _ _ 0.31 - 0.40
3 -State Output Vina = Vina OF VA — — + — +
Off - State Current lozB VioB = Vce of GND 3.6 +0.5 +5.0 .
. Via = Veen oF GND _ _ _ #
Quiescent Supply ec8 | Viug = Vecg or GND 3.6 >0 500
Current PER INPUT : Ving =3.0V _ - -
lectB | OTHER INPUT : Veeg or GND | 36 0.35 0.50 | mA
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TC74LVX4245FS

AC ELECTRICAL CHARACTERISTICS (Input tr=tf=3ns, C, =50pF, R =500Q, Vcca=5.0£05V )

Ta=25°C Ta=—40~85°C
PARAMETER SYMBOL | TEST CONDITION a 0 UNIT
Vees (V) | MIN. | TYP. | MAX. | MIN. | MAX.
Propagation Delay Time | tou 2.7 - 7.1 9.5 1.0 10.5
(An = Bn) tpHL 3.3:03| = 6.5 | 8.6 1.0 9.5
INPUT : An 2.7 9.5 12.5 0 13.8
3-State Output Enable Time tozL OUTPUT : . - . . 1. .
(G Bn) tpzh “;JIR:’..H,.B)” 33%03| — | 86 | 114 | 10 | 125
3-State Output Disable Time toLz 2.7 - 53 9.1 1.0 10.0
(G=8n) toHz 33+03| — 53 9.1 1.0 | 10.0
Propagation Delay Time | tyn 2.7 - 7.0 9.5 1.0 10.5 ns
(Bn=>An) tpHL 3.3%10.3 - 6.4 8.6 1.0 9.5
INPUT BN 8.5 11.6 0 12.7
3-State Output Enable Time tozL OUTPUT : A 2.7 - . . 1. .
(G= An) tzn | (DRl 3303 — | 77 |05 | 10 | 115
3-State Output Disable Time | 1oz 2.7 - 5.1 6.8 1.0 7.5
(G=An) toHz 3.3+03 - 5.1 6.8 1.0 7.5
t 2.7 - d 1.5 - 1.5
Output to Output Skew tgz;’: (Note 1) 3.3+0.3 _ - 15 — 15
Input Capacitance CinAa DIR,G 3.3%0.3 - 5 10 - 10
Bus Input Capacitance | Cyyo |An,Bn 3.3%0.3 - 13 - - -
C A=B(DIR="H"){3.3%£0.3 - 17 — - - pF
Power Dissipation PDA g _ _ — _
Capacitance B::»A(DIR-lL )[3.3+£0.3 25
(Note 2) Con A=B(DIR="H")|3.3£0.3 - 4 - - -
B=>A(DIR="L")|33403] - — 4 - - -

Note 1 Parameter guaranteed by design. tosti=Itp ym— teLHnl, toSHL=tpHLm — tPHLA!

Note 2 Cpd is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

feciopry = Crp * Ve - fin + lec / 8 (per bit)
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TC74LVX4245FS

NOISE CHARACTERISTICS (Input t,=t¢=3ns, C,=50pF, R =500Q)

PARAMETER symBoL TEST CONDITION Ta=25%¢ UNIT
, VeeaW) [VeaW) | TYP. LIMIT
et oI Ay UM | Vs neuT:Sn | 50 | 33 | 10 15 v
Qe Ut ayimIMUM | oy a | PR=TED 50| 33 | ~0 —1.2 v
Byromis Vo) ™™ | Vopp | DPUTAY |50 | 33 0.8 12 | v
e s e N O O T K
NS;‘;‘Z:\?: lt‘\ig:t‘ Level ge | Vwoa |INPUT:An 50 | 33 - 2.0 v
Nll)ay):ml;nn:? lt\?zvx:t L\‘;;tlatlage ViioA | INPUT: An >0 33 B 08 v
Ng;‘r"r:r‘l‘m mig:t Lvegletla ge | Vmos |INPUT:Bn 5.0 3.3 - 2.0 v
“ga;:\l;nn:? Ih‘m’t L\%letlage Viog | INPUT:Bn 50 33 _ 08 v
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SSOP 24PIN OUTLINE DRAWING (SSOP24-P-300A)

TC74LVX4245FS

Unit: mm

Weight:0.14g (TYP.)

24 13
AARAHHARAR i

O

'1HHH o HHHHH12.____
0.3251YP || _

0.65

8.3MAX

7.840.2
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11. NEW PRODUCT INFORMATION (2)

(TC74LCX Series Product Guide)

o






TC74LCX Series

LOW VOLTAGE HIGH SPEED BUS DRIVER SERIES WITH 5V TOLERANT

OUTPUTS

INPUTS AND

TC74LCX series has a propagation delay time of 4 ns. Operation is guaranteed between 2V and
3.6V. The 24mA output drive current also makes it suitable for systems requiring higher driving

capabilities.

A great feature of this family is its ability to operate at pure 3V or at both 3V and 5V in the same

design without sacrificing performance. In addition to this, a power down protected I/O structure
makes it possible to apply the signal to any /O terminal even in a power down mode.

(1) FEATURES

O Low Voltage Operation ....

VCC = 20~36V

Available in JEDEC SOP, EIAJ SOP and SSOP.

Power Down Protection is provided all inputs and outputs.

O High Speed Operation ...... tpd = 6.5 ns Max. (‘240 Type)

O  Output Current ....c..ceeennen. lon/loL = £24mA

O Low Power Dissipation..... lec = TO0pA Max.

O Latch-up Performance ...... +300mA

O ESD Performance.............. +2000V (MIL-STD-883), +200V (Machine Model)
)

O

O Pin and Function Compatible with the 74 series. (74AC/VHC/HC/F/ALS/LS etc.)

Comparison of Logic Family Characteristics

CMOS (3.3V Logic) CMOS (5.0V Logic)
PARAMETER SYMBOL UNIT Test Condition
74LCX | 74LVQ | 74LVX | 74AC | 74VHC | 74HC
Propagation Delay Time tpd
{'240 Type) (Max.) 6.5 10.5 11 8 8.5 23.0 ns {A), (B), (C)
lou/ loL N . +4

Output Current (Min.) + 24 +12 +4 + 24 +8 (£ 6) mA (A), (C)
Simultaneous Switching VoLp
Noise (‘240 Type) (Typ.) 0.8 0.5 0.3 1.2 0.7 0.5 \Y (B)
Input Voltage Vin/ ViL 2.0/0.8 3.15/1.35 \Y% (A), (C)

/e
Input Leakage Current (Max.) + 1.0 nA (C)
Quiescent Supply lec 10.0 | 400 | 400 | so.0 | 400 | 400 A ©
Current (Max.) ' ’ ! ' . . ®
INPUT _Power Down Yes No Yes No Yes No — —
Protection
OUTPL{T Power Down Yes No No No No No _ .
Protection

Test Condition: (A) Vee= 3.0V (3.3V Logic), Vce = 4.5V (5V Logic)

(B) Cp, =50pF

(C) Ta=-—-40~85°C
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(a) High Speed Logic Positioning

Guaranteed minimum drive current IQUT (mMA)

24

12

Y% 3.3V CMOS {'240)
@ 5V CMOS ('240)

w @
LCX - AC
Y Lva
@ VHC
@ HC
Y LVX
I | ] I |
5 10 15 20 25

Guaranteed maximum tpq @85°C (ns)

Features of each series

74LCX: *+24mA drive Bus application
* Highest operating speed
* 5V Tolerant Inputs & Qutputs

74LVQ: * £12mA drive Gates, Flip Flops, MSls, Octals
* Low noise, high speed operation

74LVX: * +4mA drive Gates, Flip Flops, MSls, Octals

* Lowest noise, high speed (C| < 50pF)

* Best cost effective solution for Low Voltage
random logic application

* BV tolerant Inputs
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(b} 1/0 Equivalent Circuit & Interfacing

I/0 Equivalent Circuit of each series

LLCX Series LVQ Series LVX Series
Vcc VCC VCC
{—~———j}———q e oo
| | 4
I | i 1 I I
l | ﬂlg %& | l |
f [ | | | [
| ! 1 | | '
1 | 1 | | ‘
L_____D____.J L____D_._.___] L_____.D__.___J
GND GND GND

K Input Protection Diodes

K Output Parasitic Diodes
I

Applicable Voltage to I/O Terminals

LCX LvVQ LvX
input Voltage Range
(Operation) 0 ~ 5.5V 0 ~ Vcc 0~5.5V

(Power Down) 0~ 5.5V o* 0~ 5.5V

Output Voltage Range
(Output Enable) 0 ~ Vcec 0~ Vce 0 ~ Vcc
(Output Disable) 0~ 5.5V 0 ~ Vcc 0 ~ Vcc
(Power Down) 0~5.5V o* o*

{(*No signal is allowed.)

Interfacing Between 5V and 3V System

5V — 3V 3V — bV 3V <+— 5V
5V LvX 3V HCT LVX4245
LOGIC LCX LOGIC VHCT LCX245
ACT
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(2) TC74LCX Series TYPICAL ELECTRICAL CHARACTERISTICS

Propagation Delay Time tp|y, tpH (ns)

Ta=25°C
CL=50 pF
7 R =5008
t
5 \\ PHL
tPLH
4 teh N
S
3
P 2.5 3 35 4
Supply Voltage V¢ (V)
Fig. 12-1 Propagation Delay Time

vs. Supply Voltage (LCX245)

Propagation Delay Time tpLy, tpHL (ns)

Ta=25°C

_ FVeem33v
2 R_ =500
o 8
z 7
z 6 tPHL — B
o
e L
£ ]
}; 4 / tpLH
©
8 /
8
S 2
s
o
a.

0

0 50 100 150 200

Load Capacitance C_ {pF)

Fig. 12-2 Propagation Delay Time
vs. Load Capacitance (LCX245)

Vee=3.3V

| C_ =50 pF
RL=SOOQ
PHL
————-—"————-———‘—_——’—-—

- 1 —

TPLH

T
—40 -20 o] 20 40 60 80

Temperature Ta {°C)

Fig. 12-3 Propagation Delay Time
vs. Temperature (LCX245)
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Low Level Output Current lgp (mA)

High Level Output Voltage Voy - Vee (V)

-35 -30 -25 -20 -15 -10 -05

175 . " 0
Ta=25°C Ta=25°C /
150 / —25
Vc‘igﬁl/—//
125 —50
Vec=3.6V /7
100 ] Vee=3.3V Vee=2.7V /] —75
Vee=3.0V e /
75 / V=2 7V Vee=3.0V . —100
/ o =" 74
L] = /
50 / Vo33V - —125
Vee=2.0V V=36V
cc=3.6Y_—
25 ] "] —150
0 —-175
05 10 15 20 25 30 35
Low Level Output Voltage Vg (V)
Fig. 12-4 Output Current Characteristics
100.
Ta=25°C
—~ Vee=3.3V
< 10
z
g
INPUT g
O——— VW - 3
L 2 o
4
g
5 001 T
£ /
0.001
2 4 6 8 10
Input Voltage Vn (V)
Fig. 12-56 Input Equivalent Circuit Fig. 12-6 Input Characteristics
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High Level Output Current gy (mA)



B

i

OUTPUT

Fig. 12-7 Output Equivalent Circuit

100 ,
- Ta=25"C
g Vcc=3.3V
= 10
(&)
LY
g3
g '
O N
= O
g 0.1 ///
o
©
& 0.01
bt

0.001 v

2 4 6 8 10

Output Voltage Vgz (V)

Fig. 12-8 Off-State (Output Disable) Output Characteristics
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12. TC74LCX SERIES
TECHNICAL DATA SHEETS

0






TYPE FUNCTION - Pin | Page
TC74LCX 240F/FW/FS | OCTAL BUS BUFFER (3-STATE/INV.) 20 251
244F/FW/FS | OCTAL BUS BUFFER (3-STATE) 20 256
245F/FW/FS | OCTAL BUS TRANSCEIVER (3-STATE) 20 261
373F/FW/FS | OCTAL D-TYPE LATCH (3-STATE) 20 266
374F/FW/FS | OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 271
TC74LCX 646FW OCTAL BUS TRANSCEIVER /REGISTER (3-STATE) 24 276
652FW OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 24 283
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LOW VOLTAGE OCTAL BUS BUFFER (INVERTED)
WITH 5V TOLERANT [NPUTS AND_OQUTPUTS

TC74LCX240F/FW/FS

(TENTATIVE)

The TC74LCX240 is a high parformance CMOS OCTAL BUS
BUFFER. Designed for use in 3.3 Volt systems, it achieves
high speed operation while maintaining the CMOS low power
dissipation.

The device is designed for low-voltage ( 3.3V ) Vcg
applications, but it could be used to interface to 5V supply
environment for both inputs and outputs.

The 74LCX240 is an inverting 3-—state buffer having two
active —low output enables. This device is designed to be used
with 3 —state memory address drivers, etc.

All inputs are equipped with protection circuits against static
discharge.

FEATURES:

o Low Voltage Operation : Vgg= 2.0~3.6V

» High Speed Operation : tpq =6.5ns(max.) at Vgg=3.0~3.6V
« Output Current : |lgn| / loL =24mA(min.) at Vge=3.0V

20@20%
1 1

F (SOP20—P—300)
Weight : 0.22g (TYP))

FW ( SOL20—P—300)
Weitht : 0.46g (TYP.)

20 gl

1

FS (SSOP20—P—225A)
Weight :0.09g (TYP.)

TRUTH TABLE

« Latch-up Performance : +300mA _[NPUTS OUTPUTS
e ESD Performance : #2000V ( Human Body Model ) G An
: +200V ( Machine Model ) L L H
o Available in JEDEC SOP, EIAJ SOP and SSOP L H
o Power Down Protection is provided on all inputs and H X z
outputs. X : Don't C
e Pin and Function Compatible with the 74 series 7 Hiognh lmé;)r::dance
( 74AC/NHC/HC/F/ALS/LS etc. ) 240 type.
IEC LOGIC SYMBOL PIN ASSIGNMENT
16 1 E :120 Ve
i O I 1é1 2 [:j;’?-\—qc-é]lw 25
(2) (18) .o ¥4 3 [J 18 11
1A1 >V 171
@] (e) 1 \]
142 1 D 172 1A2 4 E-ﬁ\ [T 17 244
1A4 (8) 1 174 273 5 E ]16 1-Y_2
4 \]
o5 19 L——JEN 1A3 6 E-[g\:k}jw 2A3
Y2 7 14 1Y3
2A1 (}%g >V ?g 2¥1 2 710 \_ H
2A2 5y 2Y2 1A4 8 E&\ :k]-j 13 2A2
%213; 17) 3) %‘3; 1 9] 112 14
GND 10 [] \%]11 2A1
(TOP VIEW)
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TC74LCX240F /FW/FS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \Y
DC input Voltage Vin —0.5~7.0 \Y

—0.5~7.0 (Off-State)
DC Output Voltage Vour — 0.5~V +0.5 (High or Low State )* v
input Diode Current ik —50 mA
Output Diode Current fok £50 {Vour<GND ,Vour>Vcce) mA
DC Output Current lout +50 mA
DC V¢/Ground Current lec/ lgno +100 mA
Storage Temperature Tstg —65~150 °C
* : Ioyr absolute maximum rating must be observed.
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
2.0~3.6 ( Operating )
supply Voltage Ve 1.5~3.6 ( Data Retention Only) v
Input Voltage Vin 0~5.5 \

) 0~5.5 ( Off-State)

Output Voltage Vour 0~V (High or Low State) v
+24 (Vee=3.0~3.6V)

Qutput Current lon/ oL 12 (Vc=2.7~3.0V) mA

Operating Temperature Topr —40~85 °C

Input Rise and Fall Time dt/dv 0~10 (Viy=0.8~2V, Vcc=3V) ns/V
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TC74LCX240F/FW/FS

DC ELECTRICAL CHARACTERISTICS

Ta=—40~85°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
MIN. MAX.
High - Level Input Voltage Vin 2.7~3.6 20 - \
Low - Level Input Voltage ViL 2.7~3.6 - 0.8 \
. lOH=—1OO/‘A 2.7~3.6 Vcc—o.z -
High - Level Vou Vin= lop = — 12mA 2.7 2.2 = v
Output Voltage VigorV,, loy=—18mA 3.0 24 -
lon = — 24mA 3.0 2.2 -
LOW- LeVel VIN= l0L= 100/1A 27"“36 - 0.2
VoL loL = 12mA 2.7 - 0.4 Y
Output Voltage Vigor Vi, o = 24mA 30 _ 0.55
Input Leakage Current lin Vin=0~5.5V 2.7~36 — +5.0 #A
3 -State Output Vin=ViyorV,, - _
Off - State Current . loz  |ygyr=0~5.5V 2.7~3.6 50 fuA
Power Off Leakage Current lore | Vin/Voyur=5.5V ( per Pin) 0 - 100 uA
Vin=V GND- 2.7~3.6 - 10.0
Quiescent Supply Current lee N = YeeOF uA
V|N/V0UT=3.6~5.SV 2.7~3.6 - +10.0
Increase in Icc per Input Alce [Vig=Vce = 0.6V 2.7~3.6 - 500 uA
AC ELECTRICAL CHARACTERISTICS
Ta = —40~85°C
PARAMETER SYMBOL TEST CONDITION Mce =2.7V| Ve =3.3+10.3V  [UNIT
MAX. MIN. MAX.
Propagation Delay Time ﬁg;’: (Fig. 1,2) 7.5 1.5 6.5 ns
3-State Output Enable Time ;‘g;; (Fig. 1,3) 9.0 15 8.0 ns
3-State Output Disable Time ;(pphi (Fig.1,3) 8.0 1.5 7.0 ns
tosLH - -
Output to Output Skew tosHL (Note 1) 1.0 ns
Note (1) Parameter guaranteed by design. ( tosn = Itpinm = torrn by tosuL = prim = tortal)
DYNAMIC SWITCHING CHARACTERISTICS (Input t =t;=2.5ns, C = 50pF, R  =500Q)
’ Ta=25°C
PARAMETER SYMBOL TEST CONDITION Ve (V) UNIT
TYPICAL
Quiet Output Viu=3.3V,V, =0V
Maximum Dynamic Vg, Vore 33 T8D \Y
Quiet Output VIH = 33\/, V“_ =0V
Minimum Dynamic Vo, Vol 33 TBD v

TBD : Actual performance will be noted upon completion of characterization.
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TC74LCX240F /FW/FS

CAPACITIVE CHARACTERISTICS

Ta=25°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT

TYPICAL
Input Capacitance N 3.3 7 pF
Bus Input Capacitance Cout 3.3 8 pF
Power Dissipation Capacitance| Cpp [fin=10MHz (Note 1) 3.3 78D pF
Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.

Average operating current can be obtained by the equation:
|cc(0pl’.) =Cpp ‘Vcc 'le + |cc/8 ( per bit)

TBD : Actual performance will be noted upon completion of characterization.

TEST CIRCUIT

Fig.1
. Open .
Switch o—o {0V Parameter Switch-
o——o0 GND
R tpLH, tpHL Open
OUTPUT MEASURE tpLZ, tpzL 6.0V
Re CL=>50pF tpHZ, tpZH GND
RL=500Q
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AC WAVEFORM

TC74LCX240F/FW/FS

Fig.2 (tpLH, tpHL)

tf  2.5ns t  2.5ns
-l 1
——-—4 L—-———-— 2.7V
INPUT N 7 i
(A) 10% GND
VoH
OUTPUT 1.5V
(¥) —_— vou
tpLH toHL
T T
Fig. 3 (tplLZ, tpHZ, tpZL, tpZH)
. 2.5ns tf  2.5ns
] vé S0% K - 2
O_UTPUT ENABLE V 1.5V ’S 09
(G) —_— 10% GND
tolz tpzL
\ 3.0V
OUTPUT (Y) 1.5V
Low to Off to Low 7" VOL+ 0.3V | . VoL
tpHZ pzH
- Vo - 03V [~ VoH
OUTPUT (Y) \ A 15V
High to Off to High GND
ouTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED
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TC74LCX244F /FW/FS

LOW VOLTAGE OCTAL BUS BUFFER
WITH 5V TOLERANT INPUTS AND OQUTPUTS

(TENTATIVE)

The TC74LCX244 is a high parformance CMOS OCTAL BUS
BUFFER. Designed for use in 3.3 Volt systems, it achieves
high speed operation while maintaining the CMOS low power
dissipation.

The device is designed for low-voltage ( 3.3V ) Vcc
applications, but it could be used to interface to 5V supply
environment for both inputs and outputs.

The 74LCX244 is non—inverting 3 —state buffer having two
active—low output enable. This device is designed to be used
with 3—state memory address drivers, etc. ;

All inputs are equipped with protection circuits against static
discharge.

FEATURES:
+ Low Voltage Operation : Vgc= 2.0~3.6V
« High Speed Operation : tpg =6.5ns(max.) at Vgc=3.0~3.6V
« Output Current : Jlon| / loL =24mA(min.) at Vgg=3.0V
o Latch-up Performance : #300mA
« ESD Performance : #2000V ( Human Body Model)
: 200V ( Machine Model )
« Available in JEDEC SOP, EIAJ SOP and SSOP
o Power Down Protection is provided on all inputs and
outputs.
« Pin and Function Compatible with the 74 series
{ 74ACNHC/HC/F/ALS/LS etc. ) 244 type.

1 1

F(SOP20—P~300) FW (SOL20—P—300)
Weight : 0.22g (TYP.)  Weitht: 0.46g (TYP.)

20 Ww\\n\:ﬂ‘\

1

FS{SSOP20—P—225A)
Weight : 0.09g (TYP.)

TRUTH TABLE

INPUTS
= OUTPUTS
G An
L L
L H H
H X z

X : Don‘t Care
Z : High Impedance

IEC LOGIC SYMBOL

PIN ASSIGNMENT

1A1 1Y1

1A2 18 vz
1a3 102 4y3
8) —12)
1A4 (2 4ya
2G ‘_5{(19) EN : l
11) 9)
a1 FHTE OB v
2A2 2v2
15) mel
243 {73} G- 213
284 L G) 5va

16 1>~ 2o
1A1 2[-&

2va 3 []

.s—
1A2 4 E{Q-\
\

VCC
119 2G
18 Y1

~<P
Q]{] 17 2A4
—=H

2Y3 5[_‘_

1A3 6E-{§j
2v2 7[] []14 1Y3
1A4 a[{ﬁ%—%]xa 272
2v1 9 [] []12 1va
GND 10 [_\Q}

(TOP VIEW)

[]16 1v2
]15 2A3

'_'_|11 2A1
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ABSOLUTE MAXIMUM RATINGS

TC74LCX244F/FW/FS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~7.0 \
DC Input Voltage Vin —0.5~7.0 Vv

—0.5~7.0 (OFF-State)
DC Output Voltage Vour | _05~Vc+0.5 (High or Low State)* v
Input Diode Current ik ~50 mA
Output Diode Current lok +50 { Vour<GND ,Vour>Vee) mA
DC Output Current lout +50 mA
DC V¢c/Ground Current lec/ lonp 1100 mA
Storage Temperature Tstg —65~150 °C
#: Igyr absolute maximum rating must be observed.
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
2.0~3.6 ( Operating)
Supply Voltage Ve 1.5~3.6 (Data Retention Only) v
Input Voltage Vin 0~5.5 \
0~5.5 ( OFE-State)
Output Voltage Vour 0~Vee (High or Low State) v
+24 (Vee=3.0~3.6V)
Output Current lon/ loL 12 (Ve =2.7~3.0V) mA
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~10 (Vin=0.8~2V, Vcc=3V) ns/V
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TC74LCX244F/FW/FS

DC ELECTRICAL CHARACTERISTICS

Ta = —40~85°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
MIN. MAX.
High- Level Input Voltage Vi 2.7~3.6 2.0 - \
tow -Level Input Voltage ViL 2.7~3.6 - 0.8 \
) low=—100pA | 2.7~3.6 | V0.2 -
High- Level Vou | = lon = — 12mA 2.7 2.2 - v
Output Voltage VigorV,, loy = — 18mA 3.0 2.4 —
low = — 24mA 3.0 22 -
Low - Level Viy= lou = 100A 2.7~36 - 0.2
VoL lot=12mA 2.7 - 0.4 \
Output Voltage VigorV,, lop = 24mA 30 _ 0.55
Input Leakage Current hn Vin=0~5.5V 2.7~3.6 - +5.0 MA
3 -State Output Vin=Vjgor Vi ~ —
Off - State Current oz |yg,r=0~5.5V 2.7~36 50 | #A
Power Off Leakage Current lose | Vin/Vour=5.5V( perPin) 0 - 100 uA
] Vn=Vcc or GND 2.7~3.6 - 10.0
uiescent Supply Current | A
Q PRl «  IVn/Vour=36~55V 27~36| — x100 |~
Increase in lcc per Input Alec Vig=Vee - 0.6V 2.7~3.6 - 500 MA
AC ELECTRICAL CHARACTERISTICS
Ta=—40-85°C
PARAMETER SYMBOL TEST CONDITION Vee=2.7V|] Vee=3.3+10.3V JUNIT
MAX. MIN. MAX.
Propagation Delay Time tg;‘: (Fig. 1,2) 7.5 1.5 6.5 ns
3-State Output Enable Time %g;}: (Fig. 1, 3) 9.0 1.5 80 | ns
3-State Output Disable Time :g}:_‘; (Fig. 1, 3) 8.0 1.5 7.0 ns
tosLH — —_
Output to Output Skew toshL (Note 1) 1.0 ns
Note (1) Parameter guaranteed by design. (toswn = ltorn m — tpun | Tosut = Hprim = torenl )
DYNAMIC SWITCHING CHARACTERISTICS (Input t,=t;=2.5ns, C, =50pF, R, =500Q)
Ta=25°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
TYPICAL
Quiet Output Vi =3.3V, V, =0V
Maximum Dynamic Vo, Voo |'™ it 3.3 TBD \%
Quiet Output Viy=3.3V,V, =0V
Minimum Dynamic Ve, [Vouv| 33 TBD \

TBD : Actual performance will be noted upon completion of characterization.
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CAPACITIVE CHARACTERISTICS

TC74LCX244F/FW/FS

PARAMETER SYMBOL TEST CONDITION Vee (V) Ta =25%C UNIT
TYPICAL
Input Capacitance Cin 3.3 7 pF
Bus Input Capacitance Cout 3.3 8 pF
Power Dissipation Capacitance| Cpp |fin=10MHz (Note 1) 3.3 TBD pF
Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.

Average operating current can be obtained by the equation:
|cc(0pr.) =Cpp- VCC'fIN+lCC/8 ( per blt)

TBD : Actual performance will be noted upon completion of characterization.

TEST CIRCUIT

Fig. 1
Switch o—0 SBS” Parameter Switch
o———o0 GND
R tpLH, tpHL Open
OuTPUT MEASURE tpLZ, tpzL 6.0V
RL CL=50pF tpHZ, tpzZH GND
RL=5000
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TC74LCX244F /FW/FS

AC WAVEFORM

Fig. 2 (tpLH, tpHL)

INPUT
(A)

QUTPUT
(Y)

Fig. 3 (tpLz, tpHZ, tpZL, tpZH)

OUTPUT ENABLE
{G)

OUTPUT (Y)
Low to Off to Low

OUTPUT (Y)
High to Off to High

tr  2.5ns tf  2.5ns
3 Il
1 ]
27V
zF 90%”5‘
Z 1.5v S
B L————-W% GND
VOH
1.5v
Vou
tplH toHL
T T
tr 2.5ns ' tf  2.5ns
——— e
f 50% 'K 2.7V
Z 1.5v S
10%
—d GND
tpLz tpzL
\ 3.0v
1.5V
VoL+0.3Vv \ VoL
tpHZ tozH
e /_ — VOH
\ ] 1.5V
GND
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED
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LOW VOLTAGE OCTAL BUS TRANSCEIVER
WITH 5V TOLERANT INPUTS AND OUTPUTS

TC74LCX245F/FW/FS

(TENTATIVE)

The TC74LCX245 is a high parformance CMOS OCTAL BUS
TRANSCEIVER. Designed for use in 3.3 Volt systems, it
achieves high speed operation while maintaining the CMOS
low power dissipation.

The device is designed for low-voltage ( 3.3V ) Vcc
applications, but it could be used to interface to 5V supply
environment for both inputs and outputs.

The direction of data transmission is determined by the level
of the DIR input. The enable input (G) can be used to disable
the device so that the busses are effectively isolated.

All inputs are equipped with protection circuits against static
discharge.

FEATURES :

o Low Voltage Operation : Vgc= 2.0~3.6V

» High Speed Operation : t,qg=7.0ns(max.) at Vcc=3.0~3.6V
» Output Current : IIOHI / loL =24mA(min.) at Vgc=3.0V

: £300mA

+2000V ( Human Body Model)

+ 200V ( Machine Model )

« Available in JEDEC SOP, EIAJ SOP and SSOP

» Bidirectional interface between 5V and 3.3V signals.

o Latch-up Performance
+ ESD Performance :

« Power Down Protection is provided on all inputs and
outputs.

« Pin and Function Compatible with the 74 series

( 74AC/VHC/HC/F/ALS/LS etc. ) 245 type.

1 1

F(SOP20—P—300) FW (SOL20—P—300)
Weight : 0.22g(TYP.) Weitht: 0.46g(TYP.)

FS {SSOP20—P—225A)
Weight: 0.09g (TYP.)

APPLICATION NOTES

1) Do not apply a signal to any bus
terminal when it is in the
output mode. Damage may

result.

2

-~

All floating ( high impedance )
bus terminals must have their
" input levels fixed by means of
pull up or pull down resistors.

IEC LOGIC SYMBOL

PIN ASSIGNMENT

6(19! =

i G3
2I1R @E%EF iEigj:ﬂa)m
WK
PP — (17 g,
A3 (Al —(16)g3
Ag (o] (15)g4
As (O (95
A6 (D] (3¢
A7 @ —.(12)gy
A (O [ (1gg

DIR 1 [ﬁ\!@ 120 Vec
N \2 SN
A3 4 E\r_‘;« ’34'1\]17 B2
AL 5 D‘I“F H<"1\:116 B3
A5 6 [7_15—« Mjw B4
A 7 ET“F M‘ij B5
A7 8 ET{F :::tjw 86
A8 9 [] []12 87
GND 10 [m]n B8
(TOP VIEW)
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TC74LCX245F/FW/ FS

TRUTH TABLE

Z : High Impedance

INPUTS FUNCTION
— OUTPUT
G DIR A BUS B BUS
L L A=8B OUTPUT INPUT
L H B=A INPUT OUTPUT
H X z High Impedance
X : Don't Care

ABSOLUTE MAXIMUM RATINGS

PARAMETER

SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 \Y
DC Input Voltage (DIR, G) Vin —0.5~7.0 \

—0.5~7.0 ( Off-State)
DC Busi/O Voltage Vio | _0'5~Vec+0.5 (High or Low State)* v
Input Diode Current lix —50 mA
Output Diode Current lok 150 (Vour<GND ,Vour>Vcce) mA
DC Output Current lour +50 mA
DC V(c/Ground Current lee/ lgnp +100 mA
Storage Temperature Tstg —65~150 °C
* : Ioyr absolute maximum rating must be observed.
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
2.0~3.6 ( Operating )
Supply Voltage Ve 1.5~3.6 ( Data Retention Only) v
Input Voltage (DIR, G) Vin 0~5.5 v
0~5.5 ( Off-State)
Busl/O Voltage Viro 0~Vc (High or Low State) v
+24 (Vec=3.0~3.6V)
Output Current lon/ oL 12 (Vec=2.7~3.0V) mA
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~10 (Vin=0.8~2V, Vc=3V) . ns/V




DC ELECTRICAL CHARACTERISTICS

TG74LCX243F/FW/FS

Ta = —40~85°
PARAMETER SYMBOL TEST CONDITION Vee (V) 0 S UNIT
MIN. MAX.
High - Level Input Voltage Vin 2.7~3.6 2.0 — \
Low - Level Input Voltage ViL 2.7~3.6 — 0.8 \
_ lon=—100pA | 2.7~3.6 [V -0.2 -
High - Level Vo Vin = lon= — 12mA 27 22 — v
Output Voltage : ViyorV loy = — 18mA 3.0 2.4 -
lon=—24mA 3.0 2.2 d
Low - Level V|N= IOL= 100/1A 2.7~36 - 0.2
VoL lou = 12mMA 2.7 0.4 v
Output Voltage VigorV, o = 24mA 30 _ 0.55
Input Leakage Current hin Vin=0~5.5V 2.7~3.6 - +50 pA
3 - State Output Vin=ViyorVy - _
Off - State Current loz Vour = 0~5.5V 2.7~36 5.0 #A
Power Off Leakage Current lorr | Vin/Vour=5.5V  (perPin) 0 - 100 uA
R V|N=Vcc0r GND 2.7~3.6 - 10.0
escent Supply Current i A
Qui PPl € Vin/Vour =3.6~5.5V 2.7~3.6 - 100 | “
Increase in Icc per input Alce |Vig=Vcee = 0.6V 2.7~3.6 - 500 HA
AC ELECTRICAL CHARACTERISTICS
Ta =—40~85°C
PARAMETER SYMBOL TEST CONDITION Vee=2.7V| Vc=3.3%0.3V  JUNIT
MAX. MIN. MAX.
Propagation Delay Time 12:; (Fig.1,2) 8.0 1.5 7.0 ns
3-State Output Enable Time - ttgg::. (Fig.1,3) 9.5 1.5 8.5 ns
3-State Output Disable Time g% (Fig. 1,3) 8.5 15 75 | ns
Output to Output Skew ;gzﬂ (Note 1) - - 1.0 ns
Note (1) Parameter guaranteed by design. (tosin = [tptnm = torknl, tosnt = [tortm = tontnl )
DYNAMIC SWITCHING CHARACTERISTICS (Input t,=t;=2.5ns, C, =50pF, R =5000Q)
' Ta=25C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
TYPICAL
Quiet Output Vig=3.3V,V, =0V
Maximum Dynamic Vg, Vore 33 TBD \Y
Quiet Output Vig=3.3V,V =0V
Minimum Dynamic Vg Voul 33 TBD v

TBD : Actual performance will be noted upon completion of characterization.
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TC74LCX245F/FW/FS

CAPACITIVE CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION Vee (V) Ta=25% UNIT
TYPICAL
Input Capacitance Cn  |DIR,G - 33 7 pF
Bus Input Capacitance Ciso |An,Bn 33 8 pF
Power Dissipation Capacitance| Cpp |[fin=10MHz (Note 1) 3.3 20 pF

operating current consumption without load.

Average operating current can be obtained by the equation:

lec{opr.) =Cpp - Ve * fin+lcc/ 8 (per bit)

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

TEST CIRCUIT
Fig .1

. Open
Switch ™ o— g gV Parameter Switch

o——o GND
R tpLH, tpHL Open

OUTPUT MEASURE
tplZ, tpZL 6.0V
RL Cy =50pF

RL = 5000 tpHZ, tpZH GND

264




AC WAVEFORM

TC74LCX245F/FW/FS

Fig.2 (tpLH, tpHL)

ty 2.5ns th 2.5ns
| ‘ 2.7V
f 90%
INPUT Z 1.5V S
(An, Bn) S 0% o
Vou
. QUTPUT 1.5V
(Bn, An) VoL
TpLH tpHL
1 T
Fig. 3 (tpLZ, tpHZ, tpZL, tpZH)
tr  2.5ns tf  2.5ns
—-—fq—— b
ZF 90%-‘&5
OUTPUT ENABLE 7 15V R
(E) 2 10%
toLz tpzL
QUTPUT (An,Bn) \-J 1.5V
Low t0 Off 10 Low " VoL + 0.3V |
tpHZ tpZH
I
X Vo -03v /
OUTPUT (An, Bn) \ j 1.5V
High to Off to High
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED

2.7V

GND

3.0v

Vou

VoH

GND
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TC74LCX373F/FW/FS

LOW VOLTAGE OCTAL D-TYPE LATCH
WITH 5V TOLERANT INPUTS AND OUTPUTS

(TENTATIVE)

The TC74LCX373 is a high parformance CMOS OCTAL
D—-TYPE LATCH. Designed for use in 3.3 Volt systems, it
achieves high speed operation while maintaining the CMOS
low power dissipation.

The device is designed for low-voltage ( 3.3V ) Vcc
applications, but it could be used to interface to 5V supply
environment for both inputs and outputs.

This 8-bit D—type latch is cintrolled by a latch enable
input (LE) and a output enable input (OE ).

When the OFE input is high, the eight outputs are in a high
impedance state.

All inputs are equipped with protection circuits against static
discharge.

1 1

F(S0P20—~P—300) FW (SOL20—P—300)
Weight: 0.22g (TYP.)  Weitht: 0.46g (TYP.)

Re—oil
20 W

1

FS (SSOP20—P—225A)
Weight : 0.09g (TYP.)

PIN ASSIGNMENT

FEATURES :
e Low Voltage Operation : Vgc= 2.0~3.6V .
His o _ OF 1 H 20 Ve
o High Speed Operation : tog =8.0ns(max.) at Vcc=3.0~3.6V
) Q0 2 119 Q7
« Output Current : |lou| / loL =24mA(min.) at Vg =3.0V Do 3 18 D7
e Latch-up Performance : +300mA D1 4 H 17 D6
+ ESD Performance : +2000V ( Human Body Model) Q1 5 716 Q6
+200V ( Machine Model ) Q2 6 115 Q5
o Available in JEDEC SOP, EIAJ SOP and SSOP D2 7 114 D5
« Power Down Protection is provided on all inputs. and D3 8 113 D4
outputs Q3 9 112 Q4
e Pin and Function Compatible with the 74 series GND 10 111 LE
( 74AC/VHC/HC/F/ALS/LS etc. ) 373 type. (TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS ﬁ(ﬁ_”,h EN
— 1
OE LE D ‘ LE—— <1
= rC
H X X A 50 (3) T (2) Q0
L L X Qn b1 -4 L ©) oy
6,
L H L D2 (7) —“Q‘QZ
- m o v D3 (8) 19 @
| 4 (13) (12) Qa
X : Don't Care (14) (15) s
Z : High Impedance (17) (16)
Qn: Q outputs are latched at the time when D6 (18) (19) Q6
the LE input is taken to a low logic level. D7 Q7
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SYSTEM DIAGRAM

TC74LCX373F/FW/FS

D5 D6

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~7.0 Y
DC input Voltage Vin —0.5~7.0 \"

—0.5~7.0 ( Off-State)
DC Output Voltage Vour —0.5~Vec+0.5 (High or Low State)* v
Input Diode Current lik —50 mA
Output Diode Current lok +50 (Vour<GND ,Vour>Vee) mA
DC Output Current “lour +50 ’ mA
DC V¢e/Ground Current lec/lonp +100 mA
Storage Temperature Tstg —65~150 °C
* : Ioyr absolute maximum rating must be observed.
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
2.0~ ( Operating )
Supply Voltage Ve 1.5~3. (Data Retention Only) v
Input Voltage Vin 0~5.5 \%
0~5.5 ( Off-State)
Output Voltage Vour 0~Vee (High or Low State) v
. +24 (Vcc=3.0~3.6V)
Output Current lon/ loc 72 (Vec=2.7~3.0V) mA
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~10 (Vin=0.8~2V, Vec=3V) ns/V
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TC74LCX373F/FW/FS

DC ELECTRICAL CHARACTERISTICS

Ta=—40~85°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
MIN. MAX.
High- Level Input Voltage Vi 2.7~3.6 2.0 — v
Low - Level Input Voltage ViL 2.7~3.6 - 0.8 \Y
‘ lon=—100uA |2.7~3.6 |V -0.2 —
High - Level v Vin= low = — 12mA 2.7 2.2 -
Output Voltage OH VigorV,, lon=—18mA 3.0 2.4 — v
los = — 24mA 3.0 2.2 -
Low - Level Vg = loL = 1004A 2.7~3.6 - 0.2
Vo loL=12mA 2.7 - 0.4 \Y
Output Voltage . VigorVy, o~ 2amA 30 _ 0.55
Input Leakage Current lin Vin=0~5.5V 2.7~3.6 - +5.0 MA
3 -State Output Vin=VyorV - _
Off - State Current loz V(,UT=%JH~545|\/L 2.7~36 5.0 #A
Power Off Leakage Current loge | Vin/Vour =5.5V ( per Pin) 0 - 100 HA
Vin=V, GND 2.7~3.6 - 10.0
Quiescent Supply Current lec INZ YecOf uA
V|N/VOUT=3.6~S.5V 2.7~3.6 - +10.0
Increase in Icc per Input Alee  |Vig=Vcee - 0.6V 2.7~3.6 - 500 uA
TIMING REQUIREMENTS
Ta=—40-85°C
PARAMETER SYMBOL TEST CONDITION Vee=2.7V] Ve=3.34£0.3V  [UNIT
MAX. MIN. MAX.
Minimum Pul(sEEW|dth twey |(Fig.1,2) 40 _ 4.0 ns
Minimum Set -up Time ts (Fig. 1,2) 2.5 - 2.5 ns
Minimum Hold Time th (Fig.1,2) 1.5 - 1.5 ns
AC ELECTRICAL CHARACTERISTICS
Ta=—40-85°C
PARAMETER SYMBOL TEST CONDITION Vee=2.7V] Ve=3.3%103V  [UNIT
MAX. MIN. MAX.
Propagation Delgy Time 2 (Fig.1,2) 9.0 15 80 | ns
Propagatio? De_lay)Time ﬁgi‘ (Fig. 1,2) 9.5 1.5 8.5 ns
3-State Output Enable Time Isg; (Fig. 1,3) 9.5 15 85 | ns
3-State Output Disable Time ,:s":é (Fig.1,3) 8.5 1.5 7.5 ns
Output to Output Skew :Egzm (Note 1) —_ — 1.0 ns

Note (1) Parameter guaranteed by design. (tosn =Itoinm = towrn | tosht = o m = torin )
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TC74LCX373F/FW/FS

DYNAMIC SWITCHING CHARACTERISTICS (Input t, =t;=2.5ns, C_ =50pF, R =5000)

Ta =25°C
PARAMETER SYMBOL TEST CONDITION Vee (V) 2 UNIT
TYPICAL
Quiet Output Vig=3.3V,V, =0V
Maximum Dynamic Vg Vo ’ 3.3 TBD v
Quiet Output Vi =33V, V, =0V
Minimum Dynamic Vg, [Vou| " " 33 8D v
TBD : Actual performance will be noted upon completion of characterization.
CAPACITIVE CHARACTERISTICS
Ta =25°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
TYPICAL
Input Capacitance CiN 3.3 7 pF
Bus Input Capacitance Cout 33 8 pF
Power Dissipation Capacitance| Cpp |[fin=10MHz (Note 1) 3.3 TBD pF
Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.
Average operating current can be obtained by the equation:
1cc(Opr.) =Copp Ve Tin+lcc/8 ( per Latch)

And the total Cpp when n pes. of Latch operate can be gained by the following equation:
Cpp (total) =+ -n

TBD : Actual performance will be noted upon completion of characterization.

TEST CIRCUIT
Fig.1
. Open Parameter Switch
Switch o———0 g0V

RL<>~—° GND tpLH, tpHL Open

OUTPUT MEASURE tplZ, tpZL 6.0V

RL CL=50pF ‘tsz, tsz GND

Ry =500Q tw, ts, th Open
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TC74LCX373F/FW/FS

AC WAVEFORM

Fig .2 (tpLH, tpHL, tw, ts, th)

4 2.5ns tr  2.5ns
— N D))
__qs_ 0% & \ 2.7V
INPUT 1.5V 1.5v
(LE) N 10%] \ / oo
2.5ns t  2.5ns tyy (H)
N p 27v
INPUT s0% 1.5V X 15V
(D) 10% \)‘) \ Vi GND
: ts(H) | th(H) ) [ thL)
- &— J o
OouTPUT 1.5V 1.5V }
(Q) —_— Y Vo
tpLH toHL tpHL tplH
Fig. 3 (tplz, tpHZ, tpZL, tpZH)
tr  2.5ns tf  2.5ns
..-.__r— fe—
Z{_ 90%*& 2.7V
OUTPUT ENABLE 7 15V ] oo
(0F) —_— 10% GND
oLz tozL
\ 3.0v
OUTPUT (Q) 1.5V
Low to Off to Low | A VoL+03V \________ Vo
tpHZ tozH
I ——— VIR 1V / VoH
OUTPUT (Q) \ /1 1.5V
High to Off to High GND
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED
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TCG74LCX374F/FW/FS

(TENTATIVE)
LOW VOLTAGE OCTAL D-TYPE FLIP FLOP
WITH 5V_TOLERANT INPUTS AND OUTPUTS

The TC74LCX374 is a high parformance CMOS OCTAL
D-TYPE FLIP FLOP. Designed for use in 3.3 Volt systems, ’
it achieves high speed operation while maintaining the
CMOS low power dissipation. 20 20
The device is designed for low-voltage ( 3.3V ) V¢e ] 1
applications, but it could be used to interface to 5V supply F(SOP20—P—300)  FW (SOL20—P—300)
environment for both inputs and outputs. Weight : 0.22g(TYP.) ~ Weitht: 0.46g (TYP.)
This 8 —bit D—type flip—flop is controlled by a clock input
(CK) and a output enable input ( OE ). When the OE input 20 @\f"‘
A
is high, the eight outputs are in a high impedance state. e
All inputs are equipped with protection circuits against static L
discharge. FS (SSOP20—P—225A)
Weight : 0.09g (TYP.)
FEATURES: ) PIN ASSIGNMENT
« Low Voltage Operation : Vgc= 2.0~3.6V
« High Speed Operation : tyy=8.5ns(max.) at Vg =3.0~3.6V OF 1 N 20 Ve
» Output Current : [lon] / loL =24mA(min.) at Vg =3.0V Q0 2 119 Q7
¢ Latch-up Performance : +300mA bo 3 g 18 D7
« ESD Performance : #2000V ( Human Body Model ) D: ‘51 g }g Dg
1 £200V ( Machine Model ) 82 6 g 15 85
« Available in JEDEC SOP, EIAJ SOP and SSOP D2 7 1 14 D5
e Power Down Protection is provided on all inputs and D3 8 113 D4
outputs. ) Q3 9 112 Q4
¢ Pin and Function Compatible with the 74 series GND 10 ] 11 ¢K
( 74AC/VHC/HC/F/ALS/LS etc. ) 374 type. (TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
ot AUnNEy
INPUTS
— OUTPUTS e 00 by
OE CK D L,
(3) (2)
H X X z DOW‘ 1D b V ©) Qo
D1— Q1
Lt X Qn 0y 2] @
L A 038 L) o3
L T q r 0g L3 | (12) o,
(14) (15) 5
X :Don't Care D571 6 2
Z :High Impedance —— gy
Qn : No Change o718 ﬂfﬂ

271



TC74LCX374F/FW/FS -

SYSTEM DIAGRAM

siala

D3

D4 DS D6 D7

13 14 17
D D
QKT 1k (kT
9 12 15 16] 19

OE ——cl>
2| 5| 6
Qo Q1 Q2 Q3 Q4 Qs Q6 Q7
ABSCLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~7.0 \Y
DC Input Voltage Vin —0.5~7.0 \Y
—0.5~7.0 ( Off-state)
DC Output Voltage Vour | {5~V +0.5 (High or Low State)* v
Input Diode Current ik —50 mA
Output Diode Current lok +50 (Vour<GND Voyur>Vee) mA
DC Output Current lout +50 mA
DC V(c/Gl’OUnd Current lec/ lgnp +100 mA
Storage Temperature Tstg —65~150 °C
* : Igyr absolute maximum rating must be observed.
RECOMMENDED OPERATING CONDITIONS
' PARAMETER SYMBOL VALUE UNIT
2.0~3.6 ( Operating )
Supply Voltage Ve 1.5~3.6 ( Data Retention Only) v
input Voltage Vin 0~5.5 Vv
0~5.5 ( Off-State)
Qutput Voltage Vour 0~V (High or Low State) v
24 {Vcc=3.0~3.6V)
Output Current lon/ oL 12 (Vec=2.7~3.0V) mA
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~10 (Viy=0.8~2V, Vc=3V) ns/V
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TC74LCX374F/FW/FS

DC ELECTRICAL CHARACTERISTICS

Ta =—40~85°C
PARAMETER SYMBOL. TEST CONDITION Vee (V) UNIT
MIN. MAX.
. High - Level Input Voltage Vik 2.7~3.6 2.0 - -V
Low - Level Input Voltage Viu 2.7~3.6 - 0.8 \
] lon=—100pA | 2.7~3.6 |Vcc—0.2 -
High - Level Vo |Un= low = — 12mA 2.7 2.2 - v
Output Voltage Vipor Vi lon = — 18mA 3.0 2.4 -
! lon=—24mA | 3.0 2.2 -
Low - Level: ‘VlNz [0L= 100,UA . 2.7~3.6 - 0.2
» VoL fo=12mMA 27 - 0.4 v
‘Output Voltage Vinor Vi, oy = 24MA 30 _ 0.55
input Leakage Current Iin Vin=0~5.5V 2.7~3.6 - +50 uA
3 -State Qutput Vinz=Viporv,, ~ —
Off - State Current loz Vour =0~5.5V 2.7~3.6 £5.0 uA
Power Off Leakage Current lore | Vin/Vour=5.5V (perPin) 0 - 100 HA
. V|N=Vccol’ GND 2.7~3.6 - i 10.0
Quiescent Supply Current lcc - 2A
Vin/Vouyr =3.6~5.5V 27~3.6 - +10.0
Increase in Icc per Input Alee [Vig=Vee - 0.6V 2.7~3.6 et 500 A
TIMING REQUIREMENTS
Ta = —40~85°C
PARAMETER SYMBOL TEST CONDITION Vee=2.7V| Vc=3.3%£0.3V |UNIT
MAX. MIN. MAX. |
Minimum Pulse Width tw (H) . _
K) tw () (Fig. 2) 4.0 4.0 ns
Minimum Set—up Time ts (Fig. 2) 2.5 - 2.5 ns
Minimum Hold Time th (Fig. 2) 1.5 - 1.5 ns
AC ELECTRICAL CHARACTERISTICS
Ta=—40~85°C
PARAMETER SYMBOL TEST CONDITION Vee=2.7V] Vee=3.3+0.3V  [UNIT
MAX. MIN. MAX.
Propagation Delay Time toLH .

(CK-Q) tonL (Fig. 1, 2) 9.5 1.5 8.5 ns
3-State Output Enable Time ig;: (Fig. 1,3) 95 15 85 | ns
3-State Output Disable Time :;Lé (Fig. 1,3) 8.5 15 75 | ns
Maximum Clock Frequency fmax - 115 - MHz

tosLH — —_
Output to Output Skew tosHL (Note 1) 1.0 ns

Note (1) Parameter guaranteed by design. (tosn = ltotnm = totnn !, tost = tortm = tontal)
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TC74LCX374F/FW/FS

DYNAMIC SWITCHING CHARACTERISTICS (Input t,=t;=2.5ns, C, = 50pF, R =500Q)

X Ta=25°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
TYPICAL
Quiet Output Vi =3.3V,V, =0V
Maximum Dynamic Vo, Voie , 3.3 TBD \Y
Quiet Qutput Vin=3.3V, V=0V
Minimum Dynamic Ve, [Voul it 3.3 TBD \
TBD : Actual performance will be noted upon completion of characterization.
CAPACITIVE CHARACTERISTICS
Ta=25°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
TYPICAL
Input Capacitance Cin 3.3 7 pF
Bus Input Capacitance Cout 3.3 8 pF
Power Dissipation Capacitance| Cpp |[fin=10MHz (Note 1) 33 TBD pF

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.

Average operating current can be obtained by the equation:

lec(opr.) =Copp Ve fin+lcc /8 (per Latch)

And the total Cpp when n pcs. of Latch operate can be gained by the following equation:
Cpp (total) =

+ N

TBD : Actual performance will be noted upon completion of characterization.

TEST CIRCUIT

Fig.1

Switch

OuTPUT

RL

Open

o—=2 6.0V
o——o GND
Ri
MEASURE

Cy =50pF
Ry =5000Q

Parameter Switch
tplLH, tpHL Open
tplZ, tpZL 6.0V
tpHZ, tpZH GND
tw, ts, th Open
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TC74LCX374F/FW/FS

AC WAVEFORM

Fig.2 (tpLH, tpHL, tw, ts, th)
tr 2505 t5  2.5ns
7 — 2.7V
INPUT 10y Y A /
(CK) ;—; /4—— GND
ty 2.5ns t§  2.5ns tw (H) tw (L)
1 l 2.7V
90% / :
INPUT 109 1.5V /
(D) GND
5 (H) th (H) ts (L) th (L)
1 I
— - VoH
ouTPUT 1.5v
(Q} vou
tpHL tpLH
i !
Fig. 3 (tplz, tpHZ, tpZL, tpZH)
tr  2.5ns ty  2.5ns
——— — 2y
ZF so%l\s v
OUTPUT ENABLE 7 1.5v Sl .
(OF) — x 10% GND
tpLz tpzZL
\ 3.0v
OUTPUT (Q) 1.5V
Low to Off to Low 7" VOL+ 0.3V Ne————— VoL
tpHZ tpZH
T
o M Vor-03V . S VoH
OUTPUT (Q) \ / 1.5V
High to Off to High GND
OUTPUTS QUTPUTS QUTPUTS
ENABLED DISABLED ENABLED
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TC74LCX646FW

LOW VOLTAGE OCTAL BUS TRANSCEIVER/REGISTER
WITH 5V _TOLERANT INPUTS AND OQUTPUTS

The TC74LCX646 is a high parformance CMOS OCTAL BUS
TRANSCEIVER/REGISTER. Designed for use in 3.3 Volt
systems, it achieves high speed operation while maintaining

(TENTATIVE)

the CMOS low power dissipation.

This device is designed for low-voltage ( 3.3V ) Vg¢
applications, but it could be used to interface to 5V supply
environment for both inputs and outputs. 24
This device is bus transceiver with 3 —state outputs, D—type
flip—flops, and control circuitry arranged for multiplexed
transmission of data directly from the internal registers. All
inputs are equipped with protection circuits against static
discharge.

FEATURES:

o Low Voltage Operation : Vgg= 2.0~3.6V

« High Speed Operation : t,g= ns(max.) at Vgc=3.0~3.6V

1

FW (SOL24—P~—300)
Weitht: 0.57g (TYP.)

APPLICATION NOTES

o Output Current : |lon| / loL =24mA(min.) at Vgg=3.0V 1) Do not apply a signal to any bus
o Latch-up Performance : +300mA terminal when it is in the
o ESD Performance : +2000V ( Human Body Modetl) output mode. Damage may
+200V ( Machine Model ) result.
o Available in JEDEC SOP 2) All floating ( high impedance )
» Bidirectional interface between 5V and 3.3V signals. bus terminals must have their
o Power Down Protection is provided on all inputs and input levels fixed by means of
outputs. pull up or pull down resistors.
» Pin and Function Compatible with the 74 series ;
( 74AC/HC/F/ALS/LS etc. ) 646 type. PIN ASSIGNMENT
—//
IEC LOGI B
C LOGIC SYMBOL ca 1 [ 1 24 vec
saB 2 [ 123 cBA
[owrs [ DR 3 [
D'R_Bf__b 3ENT [BA) '] 22 SBA
i 3EN2 (AB) NG >
Cgﬁ 50 Tect 121 @
gﬁgﬁt(‘a <6 A2 5 [] 120 B1
e o A3 6 [] 1 19 B2
1
& ,’s*"zv A4 7 [ 118 83
AZ_E’:%: ’_"j'%%;BZ A5 8 E j 17 B4
20 Tt A6 9 [] 1 16 85
As_ﬁl_t: - (16)85 A7 10 E ] 15 B6
A ] —ri> 86 A8 11 [] 1 14 87
AT )T 0327 GND 12 [] 113 B8
A8 B8
(TOP VIEW)
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TRUTH TABLE

G | DIR | CAB | CBA | SAB | SBA A B Function
. % INPUTS INPUTS The output functions of A and B Busses are
X X X X .
z z disabled.
H X .
Both A and B Busses are used as inputs to
f £ X X X X the internal flip-flops. Data on the Bus will
be stored on the rising edge of the Clock.
* « INPUTS OUTPUTS The data on the A bus are displayed on the
X X L X L L
B bus.
H H
L L The data on the A bus are displayed on the
£ x=* L X H H B Bus, and are stored into the A storage
flip-flops on the rising edge of CAB.
L H R
The data in the A storage flop-flops are
* *
X X H X X Qn displayed on the B Bus.
The data on the A Bus are stored into the A
£ ox» H X L L storage flip-flops on the rising edge of CAB,
H H and the stored data propagate directly onto
the B Bus.
. . OUTPUTS INPUTS The data on the B Bus are displayed on the
X X X L L L
A bus.
H H
L L The data on the B Bus are displayed on the
X* f X L H H A Bus, and are stored into the B storage
flip-flops on the rising edge of CBA.
L L ; :
The data in the B storage flip-flops are
* *
X X X H Qn X dispiayed on the A Bus.
The data on the B Bus are stored into the B
x* | f x H L L storage flip-flops on the rising edge of CBA,
H H and the stored data propagate directly onto
the A Bus.
Notes: X: Don't Care

Qn: The data stored into the internal flip-flops by most recent low to high transition of the clock inputs.
Z: High Impedance
*. The clocks are not internally gated with either G or DIR. Therefore, data on the A and/or B Busses may be
clocked into the storage flip-flops at any time.
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TIMING CHART

s —
DIR l %%
sAp ]
17z

I

s —— LT LT [ | 7 /////////////////////%%W%
@A A Y%

| A lnput
B : Output

m : Don't Care Z: High Impedance

SYSTEM DIAGRAM

g ra
DIR 3

‘Dﬁﬂ
D Q o
,—_‘%4———
4B
1 ! %—ﬁi o<} 20 g4
gt
CK! s
| i \

&

:
ag —LH—1

1
. 1
Same as above block I —|—i B8

CAB

1
SAB #A
A 98

23 cga

W SBA

278




ABSOLUTE MAXIMUM RATINGS

TC74LCX646FW

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~7.0 \Y
DC Input Voltage (DIR, G) Vin —0.5~7.0 \Y
—0.5~7.0 ( Off-State)
DC Bus1/0O Voltage Viro | 05~V +0.5 (High or Low State)* v
Input Diode Current lik —50 mA
Output Diode Current lok 50 (Vour<GND ,Vour>Vcc) mA
DC Output Current lour +50 mA
DC Vcc/Ground Current lec/ lgno +100 mA
Storage Temperature Tstq —65~150 °C
* : Ioyr absolute maximum rating must be observed.
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
2.0~3.6 ( Operating )
supply Voltage Ve 1.5~3.6 ( Data Retention Only) v
Input Voltage (DIR, G) Vi 0~5.5 \Y
0~5.5 ( Off-State )
Bus1/0O Voltage Viro 0~V (High or Low State) v
124 (Vecc=3.0~3.6)
Output Current lon/lo +12 (Vec=2.7~3.0) mA
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~10 (Vn=0.8~2V, Vc=3V) ns/V
DC ELECTRICAL CHARACTERISTICS
PARAMETER sYMBOL TEST CONDITION Voo (V) | 12=T40-85C |ir
« MIN. | MAX.
High - Level Input Voltage Vig 2.7~3.6 2.0 - \%
Low - Level Input Voitage VL 2.7~3.6 - 0.8 \Y
] low=—100pA | 2.7~3.6 | Vec-0.2 -
High - Level Vou | in= lon= — 12mA 2.7 22 - v
Output Voltage ViyorV, lon=—18mA 3.0 2.4 -
loy=—24mA 3.0 2.2 -
Low - Level Vin= loL = 100A 2.7~3.6 - 0.2
VoL lo=12mA 2.7 - 0.4 \
Output Voltage VigorV, lor = 24mA 30 _ 0.55
Input Leakage Current lin Vin=0~5.5V 2.7~3.6 - +5.0 #A
3 -State Output Vin=VigorV,, - — +
Off - State Current loz | Vgyr=0~5.5V | 27~36 £50 1 wA
Power Off Leakage Current loss |Vin/Vour=5.5V  (perPin) 0 - 100 LA
d . ¢ Supply C : | Vin=Vecor GND 2.7~3.6 - 10.0 A
rren
uiescent supply turre [V,y/Vour=3.6~5.5V 27~36| — +100 | “
Increase in Icc per Input Alcec |Vig=Vcc - 0.6V 2.7~3.6 - 500 HA
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TIMING REQUIRNENTS

Ta=—40~85°C
PARAMETER SYMBOL TEST CONDITION Vec =2.7V] Ve =3.3+£0.3V  |[UNIT
MAX. MIN. MAX.
Minimum Pulse Width tw (L) | (Fig. 1, 5) - ns
tw (H)
Minimum Set-up Time ts (Fig. 1, 5) - ns
Minimum Hold Time th (Fig. 1, 5) - ns
AC ELECTRICAL CHARACTERISTICS -
Ta=—40~85°C
PARAMETER SYMBOL TEST CONDITION Vee =2.7V] Ve =3.3%20.3V  [UNIT
MAX. - |  MIN. MAX.
Propagation Delay Time toLH .
An, Bn-B8n, An) toHL (Fig.1,2) 1.5 ns
Propagation Delay Time toLH :
(CAB, CBA~Bn, An) tor, | (F19-1,5) 1.5 ns
Propagation Delay Time toLH ;
(SAB, SBA - Bn, An) tor, |F19-12) 15 ns
3 - State output Enable Time tozL .
(G, DIR-An, Bn) tozn | (F19-1,3,4) 1.5 ns
3 - State_output Disable Time toLz ;
(G, DIR-An, Bn) thnz | (Fig-1,3,4) 15 ns
Maximum Clock Frequency fmax - - MHz
tosLH — -
Output to Output Skew tosHL (Note 1) 1.0 ns
Note (1) Parameter guaranteed by design. ( tosin = tothm = totrn s tosht = oL m = tominl)
DYNAMIC SWITCHING CHARACTERISTICS {Input t,=t;=2.5ns, C  =50pF, R, =5000Q)
; Ta=25°C
PARAMETER SYMBOL TEST CONDITION Vee (V) 2 UNIT
. TYPICAL
Quiet Output Viu=3.3V,V, =0V
Maximum Dynamic Vo, Vowr 33 T8D v
Quiet Output Vig=3.3V, V=0V
Minimum Dynamic Vg Voul 33 T8D v

TBD : Actual performance will be noted upon completion of characterization.
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CAPACITIVE CHARACTERISTICS

TC74LCX646FW

PARAMETER SYMBOL TEST CONDITION Vee (V) Ta=25%C UNIT
TYPICAL
input Capacitance Cn 33 7 pF
Bus Input Capacitance Ci/o 33 8 pF
Power Dissipation Capacitance| Cpp |fin=10MHz {Note 1) 3.3 pF
Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.

Average operating current can be obtained by the equation:

lcc(opr.) =Cpp - Vee - fin+lcc/ 8 { per bit)
TEST CIRCUIT
Fig .1

. Open
Switch ™ o——0 g ov Parameter Switch
R o———o GND
L tplLH, tpHL Open
OUTPUT MEASURE
tpLz, tpZL 6.0V
RL CL = 50pF
Rt = 2000 tpHZ, tpzH GND
tw, ts, th Open
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AC WAVEFORM

Fig.2 (tpLH, tpHL) Fig. 4 (tpLz, tpHZ, tpZL, tpZH)
tr  2.5ns tf  2.5ns t  2.5ns tr  2.5ns
. . -} -l e
! |
2.7V 27V
90% 90
INPUT 2[ 133&8 INPUT 3 Ez e
(An, Bn, SAB,SBA) —— 4 0% oo (DIR) 10% oND
i VOH 3.0v
OUTPUT 15V OUTPUT 15v /
(Bn, An) JEN— VoL (An) VoL +0.3V VoL
| tpLH toHL tozi Lz
T
Fig.3 (tpLz, tpHZ, tpZL, tpZH)
OUTPUT gor-o03v- VoH
ty  2.5ns tf Z,E:s (An) 1.5v \
Vi S0% X 27V GND
OUTPUT DISABLE 15V tpzH tpHZ
(_G-) Si—_l_q_"_/_o____ GND
touz tozL QUTPUT — 30V
\ 3ov  (Bn) 1.5V
OUTPUT (An, Bn) 15V — o voL
Low to Off to LOW e e?]™ VOL + 0.3V VoL L7
— e ‘ ouTPUT | [NoH-oav (i
T M Vo -0.3V /— VoH (Bn) / 1.5V
OUTPUT (An, Bn) ~ #1sv tonz 5Ty ono
High to Off to High s GND }'E"‘ '
OUTPUTS OUTPUTS QUTPUTS
ENABLED | DISABLED ENABLED

Fig.5 (tpLH, tpHL, tw, ts, th)

t 2508t 2.5ns
L. ol
/_. 2.7V

90%
INPUT 10% 2‘ 1.5V —\ /__\_/-
(CAB, CBA) —_— / GND

e 2TV
INPUT 1.5v y
(An, Bn) —_— /] GND
g (H) th(H) ts (L) th (L) :

I i

VoH
OUTPUT 15V \
(Bn, An) VoL
toLH

ToHL
1 l
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(TENTATIVE)

LOW VOLTAGE OCTAL BUS TRANSCEIVER/REGISTER

WITH 5V _TOLERANT INPUTS AND_ QUTPUTS
The TC74LCX652 is a high parformance CMOS OCTAL BUS
TRANSCEIVER/REGISTER. Designed for use in 3.3 Volt
systems, it achieves high speed operation while maintaining
the CMOS low power dissipation.
This device is designed for low-voltage ( 3.3V ) Vcc
applications, but it could be used to interface to 5V supply
environment for both inputs and outputs. 24

This device is bus transceiver with 3 —state outputs, D—type )

FW (SOL24—P—300)
Weitht: 0.57g(TYP.)

flip—flops, and control circuitry arranged for multiplexed
transmission of data directly from the internal registers. All
inputs are equipped with protection circuits against static
discharge.

FEATURES:

o Low Voltage Operation : Vgg= 2.0~3.6V

« High Speed Operation : t,g= ns(max.) at Vgc=3.0~3.6V

APPLICATION NOTES

« Output Current : |lon| / loL=24mA(min.) at Vge=3.0V 1) Do not apply a signal to any bus
e Latch-up Performance : +300mA terminal when it is in the
« ESD Performance : +2000V ( Human Body Model ) output mode. Damage may
+ 200V ( Machine Model ) result.
« Available in JEDEC SOP 2) All floating ( high impedance )
« Bidirectional interface between 5V and 3.3V signals. bus terminals must have their
e Power Down Protection is provided on all inputs and input levels fixed by means of
outputs. pull up or pull down resistors.
e Pin and Function Compatible with the 74 series
( 74AC/HC/F/ALS/LS etc. ) 652 type. PIN_ASSIGNMENT
S
IEC LOGIC SYMBOL CAB 1 E :l 2 Ve
o saB 2 [ 1 23 cBA
S mem Eire GAB 3 [ 122 sBA
g%ﬁiﬁl———nga A1 4[] 1 21 GBA
AR —pCo A2 5 [ 120 81
Al {8) 1):45 aor (20)81 A3 6 E :] 19 B2
| 3 1
& ;5>,|>Zv A4 7 [ '] 18 B3
A2 -2 oyl 82 A5 8 [ 117 B4
A3t ::r@iz A6 9 [] 1 16 BS
AS*-’-C'_'(S) :T.(.;E)Bs A7 10 [] 1 15 B6
A6 e L A8 11 [ 1 14 87
(10) (14)
AT E :’(13)87 GND 12 [] 113 B8
AB 1] [+1~ 88
(TOP VIEW)
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TRUTH TABLE

GAB | GBA | CAB | CBA | SAB | SBA A B Function
X* x* X X INPUTS INPUTS The output functions of A and B Busses are
z z disabled.
L H
Both A and B Busses are used as inputs to
f _f— X X X X the internal flip-flops. Data on the Bus will
be stored on the rising edge of the Clock.
INPUTS "OUTPUTS The data on the A bus are displayed on the
X* | X* L X L L
B bus.
H H
L L The data on the A bus are displayed on the
_f X* L X H H B Bus, and are stored into the A storage
flip-flops on the rising edge of CAB.
H H :
The data in the A storage flop-flops are
* *
X X H X X Qn displayed on the B Bus.
The data on the A Bus are stored into the A
f X * H X L L storage flip-flops on the rising edge of CAB,
H H and the stored data propagate directly onto
the B Bus.
OUTPUTS INPUTS The data on the B Bus are displayed on the
X* | X* X L L L
A bus.
H H
L L The data on the B Bus are displayed on the
X* _f— X L R H A Bus, and are stored into the B storage
flip-flops on the rising edge of CBA.
L L X X
The data in the B storage flip-flops are
* *
X X X H Qn X displayed on the A Bus.
The data on the B Bus are stored into the B
x+ | f X H L L storage flip-flops on the rising edge of CBA,
H H and the stored data propagate directly onto
the A Bus.
The data in the A storage flop-flops are
H L X* X * H H OUE:UTS OUZ;UTS displayed on the B Bus, and the data in the
B storage flop-flops are displayed on the A.
Notes: X: Don't Care
Qn: The data stored into the internal flip-flops by most recent low to high transition of the clock inputs.
Z: High Impedance
*. The clocks are not internally gated with either GAB or GBA. Therefore, data on the A and/or B Busses may
be clocked into the storage flip-flops at any time.
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TIMING CHART

GAB L

GBA l

SAB——-——’

o | L L

o — T LITLIT [ rzzzzzzz7Zd 7227777

] | NN

AL T I
p—— L e
[ A Input ! A: Output l

B : Output B : Input

'//////A : Don’t Care
SYSTEM DIAGRAM

GAB ——>o—T]>0—

GBA -21——q>j

' A
i ] Dc )—‘[—Dj]—_'bf S_‘
o« $A

N
3¢ . Qo o} 20_ g4
¢B* CK

I
1

) 1 L} ]
’ | H " | '
A8 ! | Same as above block I :}1—3 B8

23 A

cap —1
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ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~7.0 Vv
DC Input Voltage (DIR, G) "Vin —0.5~7.0 \Y
—0.5~7.0 ( Off-State)
DC Bus|/O Voltage Viro — 0.5~V +0.5 (High or Low State)* v
Input Diode Current lix —50 mA
Output Diode Current lok +50 (Vour<GND ,Vour>Vee) mA
DC Output Current lout *50 mA
DC V¢/Ground Current lee/ lano +100 mA
Storage Temperature Tstg —65~150 °C
* : Ioyr absolute maximum rating must be observed.
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
’ 2.0~3.6 (Operating)
Supply Voitage Vee 1.5~36 ( Data Retention Only) v
Input Voltage (DIR, G) Vin 0~5.5 Y
0~5.5 ( Off-State)
Bus1/0 Voltage Viro 0~V (High or Low State) v
124 (Vee=3.0~3.6)
Output Current low/ loL i1 (Vec=2.7~3.0) mA
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time dt/dv 0~10 (Viy=0.8~2V, Vc=3V) ns/Vv
DC ELECTRICAL CHARACTERISTICS
Ta = —40-85°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
MIN. MAX.
High -Level Input Voltage Viy 2.7~3.6 2.0 - Y
Low - Level Input Voltage ViL 2.7~3.6 - 0.8 \Y
. IOH=_'1OO/1A 2.7~3.6 VCC_O'2 -
High -Level Vo | V= lon = — 12mA 27 22 - v
Qutput Voltage ViporV, lon==—18mA 3.0 2.4 -
lon=—24mA 3.0 2.2 -
Low - Level VI N= ,OL = 100#A 2.7~3.6 - 0.2
Vou IOL= 12mA 2.7 - 0.4 Vv
Output Voltage ViworV,, low = 24mA 30 _ 0.55
Input Leakage Current Iin Vin=0~5.5V 2.7~3.6 - +5.0 HA
3 - State Output Vin =V or V. _ _
Off - State Current loz Vour =0~5.5V 27~36 5.0 uA
Power Off Leakage Current lore | Vin/Vour=5.5V  (perPin) 0 - 100 uA
. Vi = Vec or GND 2.7~3.6 - 10.0
iescent Supply Current 1 A
Qu PRy LU € Vin/Vour=3.6~55V 27-36| -— 100 |~
Increase in Icc per Input Alee {Vig=Vcc - 0.6V 2.7~3.6 - 500 A
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TIMING REQUIRNENTS

Ta=—40-85°C
PARAMETER SYMBOL TEST CONDITION Vee =2.7V|] Ve =3.320.3V  |UNIT
MAX. MIN. MAX.
Minimum Pulse Width t‘w((ﬁ)) (Fig. 1, 5) - ns
W
Minimum Set-up Time ts (Fig. 1, 5) - ns
Minimum Hold Time th (Fig. 1,5) - ns
AC ELECTRICAL CHARACTERISTICS
Ta=—40-~85°C
PARAMETER SYMBOL TEST CONDITION Mec =27V Ve =3.3+0.3V |UNIT
MAX. MIN. MAX.
Propagation Delay Time tpLH .
(An, Bn-Bn, An) o, |(Flg-1.2) 1.5 ns
Propagation Delay Time toLn .

(CAB, CBA-Bn, An) tone | (F19-15) 1S ns
Propagation Delay Time ToLH .

(SAB, SBA - Bn, An) . |Fig-1,2) 1.5 ns
3 -State output Enable Time tpzt :

(GAB, GBA -Bn, An) togn | (Fi9-1,3,4) 1.5 ns
3 -State output Disable Time toLz :

(GAB, GBA-Bn, An) tonz |(Fig-1.3,4) 15 ns
Maximum Clock Frequency fmAx - - MHz
Output to Output Skew zgifﬁ (Note 1) - - 1.0 ns
Note (1) Parameter guaranteed by design. (tosn = tpim = tpiun by tost = ot m = torenl )

DYNAMIC SWITCHING CHARACTERISTICS (Input t,=t;=2.5ns, C = 50pF, R =500Q)
Ta=25°C
PARAMETER SYMBOL TEST CONDITION Vee (V) UNIT
) TYPICAL
Quiet Output Viw=3.3V,V, =0V
Maximum Dynamic Vg Vo 33 18D v
Quiet Output Vip=3.3V,V, =0V
Minimum Dynamic Vg, Voul 3.3 8D v

TBD : Actual performance will be noted upon completion of characterization.
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CAPACITIVE CHARACTERISTICS

PARAMETER symBoL TEST CONDITION Ve (V) Ta=25C_ |y
. TYPICAL
Input Capacitance Cin 3.3 7 pF
Bus Input Capacitance Ci/o 33 8 pF
Power Dissipation Capacitance| Cpp |[fin=10MHz 3.3 pF

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.

Average operating current can be obtained by the equation:

lec{opr.) =Cpp- Vec* fin+lcc/ 8 (per bit)

TEST CIRCUIT
Fig .1
. Open
Switch o—o0 gV Parameter Switch
o———o GND
Ru tpLH, tpHL Open
OUTPUT MEASURE
tplZ, tpZL 6.0V
RL CL=50pF
R( = 5000 tpHZ, tpZH GND
tw, ts, th Open
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AC WAVEFORM

Fig. 2 (tpLH, tpHL)

tr  2.5ns tf  2.5ns
I ;
2.7V
INPUT 90%
(An, Bn, ZZF 1'5388 10%
SAB, SBA) — X GND
VoH
ouTPUT 1.5V
(Bn, An) VoL
tpLH tpHL
T T
Fig. 3 (tpLz, tpHZ, tpZL, tpZH) Fig. 4 (tpLz, tpHZ, tpZL, tpZH)
tf  2.5ns tr  2.5ns tf  2.5ns tr  2.5ns
il 3 1 e
—1 k— 2.7V —,{S Zk———-—- 2.7v
9 90%
INPUT K b 1?2\'& INPUT N sy
(GBA) 10% GND (GAB) 10% GND
3.0V — 30V
OuTPUT 15V / OUTPUT 15v
(An) cVOl +0.3V VoL (Bn) VoL +0.3V VoL
) thzt Lz toLZ] thzL
= VoOH E— 7
- YOH-03V VOH ~0.3Y / OH
OUTPUT 15V \ QUTPUT o 1.5v
(An) GND (Bn) : / GND
tpzH tpHZ 1&H,Z‘ tpzH
Fig. 5 (tpLH, tpHL, tw, ts, th)
ty 2.5ns 1 2.5ns
1 ol
2.7V
0% /
INPUT 0% ZV- 1.5V \ /_\—/—
( CAB, CBA ) A GND

tyy (H) tuy (L)
f

2.7V
INPUT 15v i4
(An, Bn) / GND
15 (H) th (H) tg (L) thil)
I

l
— VoH
OUTPUT 1.5V \
(Bn,An) Vou
tpHL toLH
[
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Tel: (089)928091-0 Fax: (089)92809142
Berlin Office

Alt-Morabit 96B 10559 Berlin,

F.R. Germany

Tel: (0049)30-3995156 Fax: (0049)30-3995557

Toshiba Electronics France SARL
Immeuble Robert Schumann 3 Rue de Rome,
93561, Rosny-Sous-Bois, Cedex, France

Tel: (1)48 1248 12 Fax: (1)48 94 51 15

Toshiba Electronics Italiana S.R.L.
Centro Direzionale Colieoni Pallazzo
Orione-Ingresso 3 (3 Piano) 1-20041,

Agrate Brianza, Milan, ltaly

Tel: 039-6057234 Fax: 039-6057252

Toshiba Electronics Espaiia, S.A.
Parque Empresarial San Fernando Edificio
Europa, 1 Planta 28831 Madrid, Spain

Tel: (91)6606700 Fax: (916606799

Toshiba Electronics (UK) Limited
Riverside Way, Camberley Surrey,

GU15 3YA, UK.

Tel: 0276-694600 Fax: 0276-691583

Toshiba Electronics Scandinavia AB
Gustavslundsvégen 141, 4th Floor,

S-161 15 Bromma, Sweden

Tel: 46-8-704-0900 Fax: 46-8-80-8459

Toshiba Electronics Asia
(Singapore) Pte. Ltd.

Singapore Head Office

460 Alexandra Rd., #21-00 PSA Bldg.,

Singapore 0511

Tel: (278)5252 Fax: (271)5155

Bangkok Office

135 Moo 5 Bangkadi Industrial Park, Tivanon Rd.,
Bangkadi Amphur Muang Pathumthani 12000, Thaitand
Tel: (2)501-1635 Fax: (2)501-1638

Toshiba Electronics Trading
(Malaysia) Sdn. Bhd. )

Kuala Lumpur Head Office

Main Tower Block Wisma M.C.1.S. Jalan

Barat 46200 Petaling Jaya, Selangor, Malaysia
Tel: 60-3-756-5308 Fax: 60-3-756-5561

Penang Office

Suite 13-1, 13th Floor, Menard

Penang Garden, 42-A, Jalan Sultan Ahmad Shah,
100 50 Penang, Malaysia

Tel: 60-4-368-523 Fax: 60-4-368-515

Toshiba Electronics Asia, Lid.

Hong Kong Head Office

10F, Sun Plaza, 28 Canton Rd.,

Tsim Sha Tsui, Kowloon, Hong Kong

Tel: 852-3756111 Fax: 852-3750969
Seoul Office

RM1061, Chamber Bldg., 45, 4KA
Namdaemun-Ro, Chung-ku, Seoul, Korea
Tel: (2)757-2472 Fax: (2)757-2475 *
Shanghai Office

RM2612 26F, Rui Jin Bldg., 205 Mao Ming
South Rd., Shanghai, China

Tel: 86-21-472-3077 Fax: 86-21-472-7028
Guangzhou Office

RM1803-1804, Gitic Plaza Tower, 339 Huanshi
Dong Lu, Guangzhou, China

Tel: 86-20-3311122 Fax: 86-20-3311299

Toshiba Electronics
Taiwan Corporation

Taipei Head Office

17F, Union Enterprise Plaza Bidg. 109,

Min Sheng East Rd., Section 3, Taipei,

Taiwan R.0.C.

Tel: 2-514-9988 Fax: 2-514-7892

Kaohsiung Office

16F-A, Chung-Cheng Bidg., Chung-Cheng 3Rd.,
80027, Kaohsiung, Taiwan R.O.C.

Tel: (07)222-0826 Fax: (07)223-0046

Toshiba Display Devices
(Thailand) Co., Ltd.

142 Moo 5, Bangkadi Industrial Park,
Tivanon Rd., Pathumthani 12000, Thailand
Tel: (2)501-1200 Fax: (2)501-1209

In Touch with Tomorrow

TOSHIBA

TOSHIBA CORPORATION

International Operation-Electronic Components
1-1, Shibaura 1-chome, Minato-ku, Tokyo, 105-01, Japan
Tel: (03)3457-3495 Fax: (03)3451-0576 Telex: J22587
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