
























































































































































































































































TC74LVQ157F/FN/FS 
QUAD 2 - CHANNEL MULTIPLEXER 

The TC74LVQ157 is a high speed CMOS MULTIPLEXER 

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. 
It consists 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 

�g�~�t� routed to their corresponding Y outputs. 
All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed···································· tpd = 5.6ns(typ.) at Vee = 3.3V 

.Low Power Dissipation················lce=4,uA(Max.) at Ta=25°C 
• Input Voltage Level·····················Vll=O.8V (Max.) at Vec=3V 

VIH = 2.0V (Min.) at Vee = 3V 

• Symmetrical Output Impedance ··lloH I = IOl = 12mA(Min.) 
• Balanced Propagation Delays .... tplH :::<tpHl 

• Pin and Function Compatible with 74HC157 

TRUTH TABLE 

INPUTS OUTPUTS 

ST SELECT A B Y 

H X X X L 

L L L X L 

L L H X H 

L H X L L 

L H X H H 

X : Don't Care 
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�1�6�~�1�6�~� 
F (SOP16- P- 300) FN (S0L16- P-150) 
Weight: 0.18g (TYP.) Weight: 0.13g (TYP.) 

�1�6�~� 

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

PIN ASSIGNMENT 

SELECT 1 

1A 2 

1B 3 

1Y 4 

2A S 

2B 6 

2Y 7 

GND 8 

(TOP VIEW) 

IEC LOGIC SYMBOL 

1A (2) 
18 (3) 
2A (5) 
28 (6) 
3A (11) 
38 (10) 
4A (14) 
48 (13) 

16 Vee 
1S ST 

14 4A 

13 48 

12 4Y 

11 3A 

10 3B 

9 3Y 

(4) lY 

(7) 2Y 

(9) 3Y 

(12) 4Y 



~~~~~~~~~~~~~~TC74LVQ157F/FN/FS 

SYSTEM DIAGRAM 

1 
SELECT 

~ Sf ¢ 
2 

1A 

1B 

2A 

2Y 
2B 

11 
3A 

10 3Y 
3B 

14 
4A 

13 
4B 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN - O.S-Vee + 0.5 V 

DC Output Voltage VOUT - O.S-Vee + O:S V 

Input Diode Current II K ± 20 mA 

Output Diode Current 10K ± 50 mA 

DC Output Current lOUT ± 50 mA 

DC VeclGround Current lee ± 100 mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg -65-150 DC 

Lead Temperature 10see TL 300 DC 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN a-Vee V 

Output Voltage VOUT a-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 

PARAMETER ~ Ta = 25°C 
SYMBOL TEST CONDITION 

(V) MIN. TYP. MAX. 

High - Level V,H 3.0 2.0 - -
Input Voltage 

Low - Level V,l 3.0 - - 0.8 
Input Voltage 

High - Level VOH 
V,N = IOH = - SO,£LA 3.0 2.9 3.0 -

Output Voltage V,H or V,l IOH = -12mA 3.0 2.58 - -
Low - Level 

VOL 
V,N = IOl = SO,£LA 3.0 - 0.0 0.1 

Output Voltage VIHorV,L IOl= 12mA 3.0 - - 0.36 

Input Leakage Current liN Y'N = Vee or GND 3.6 - - ±0.1 

Quiescent Supply Current Icc V,N=VeeorGND 3.6 - - 4.0 

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns, CL = SOpF, RL = SOOn) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL 

Vte(V) MIN. TYP. MAX. 

Propagation Delay Time tpLH 2.7 - 7.8 12.7 

(A, B-Y) tPHL 3.3 ± 0.3 - 6.5 9.0 

Propagation Delay Time tpLH 2.7 - 8.9 17.3 

(SELECT-Y) tpHL 3.3 ± 0.3 - 7.4 12.3 

Propagation Delay Time tpLH 2.7 - 8.9 17.3 

(ST-Y) tpHL 3.3 ± 0.3 - 7.4 12.3 

Output to Output Skew toSLH (Note 1) 2.7 - - 1.5 
tosHL 3.3 ± 0.3 - - 1.5 

Input Capacitance (IN (Note 2) - 5 10 

Power Dissipation Capacitance (PO (Note 3) - 41 -

Note (1) Parameter guaranteed by design. toslH = ItplH m - t pLHn I, tosHL = ItpHl m - t pHln I 
Note (2) Parameter guaranteed by design. 

Ta = - 40-8SoC 
UNIT 

MIN. MAX. 

2.0 -

- 0.8 

V 
2.9 -
2.48 -
- 0.1 
- 0.44 

- ± 1.0 

- 40.0 
,£LA 

Ta = -40-8SoC 
UNIT 

MIN. MAX. 

1.0 15.0 
1.0 10.0 

1.0 20.0 
1.0 14.0 

ns 
1.0 20.0 
1.0 14.0 

- 1.5 
- 1.5 

- 10 
pF - -

Note (3) Cpo 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: 

Icdopr.) = Cpo· Vee" fiN + Icc / 4 (per bit) 
And the total Cpo when n pcs. of Bit operate can be gained by the following equation: 

CpD (total) = 13 + 7 . n 
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TC74LVQ157F/FN/FS 

NOISE CHARACTERISTICS (Input t - tf - 3ns Cl - 50pF Rl - SOOn) ,- - , - , -
TEST CONDITION Ta = 25°C 

PARAMETER SYMBOL UNIT 
Vee (V) TYP. MAX. 

Quiet Output VOLP 3.3 0.3 0.8 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.8 V Minimum Dynamic VOL 

Minimum High Level V1HD 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V Dynamic Input Voltage 
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TC74LVQ174F/FN/FS 
HEX D - TYPE FLIP FLOP WITH CLEAR 

The TC7 4L VQl 74 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. 

FEATURES: 
• High Speed .................................... fMAX = 165MHz (typ.) 

at Vee = 3.3V 

• Low Power Dissipation ................ lee = 4,uA(Max.) 

at Ta =25°C 

• Input Voltage Level .................... ·V,l=O.8V (Max.) atVcc=3V 

V'H = 2.0V (Min.) at Vee = 3V 

• Symmetrical Output Impedance .. lloH I = IOl = 12mA(Min.) 

• Balanced Propagation Delays .... tplH::::: tpHL 

.Pin and Function Compatible with 74HC174 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

CLR D CK Q 

L X X L CLEAR 

H L S L -
H H S H -

H X L On NO CHANGE 

X : Don't Care 
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16~ 16~ 
F(SOP16-P-300) FN(S0L16-P-150) 
Weight: 0.18g (TYP.) Weight: 0.13g (TYP.) 

16~ 

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

PIN ASSIGNMENT 

CLR 1 

01 2 

D1 3 

D2 4 

Q2 5 

D3 6 

03 7 

GND 8 

(TOP VIEW) 

16 Vee 

15 06 

14 D6 

13 D5 

12 Q5 

11 D4 

10 04 
9 CK 

IEC LOGIC SYMBOL 

ill 
CK 

01 (3) 
(4) 

02 (6) 
03 (11) 
04 (13) 
05 (14) 
06 

-.0. Q1 
~-----f~Q2 

(7) 
r------i-nD) Q3 
..------i(12j Q4 
J.------f----r;s) Q 5 
L--__ ~--Q6 



TC74LVQ174F/FN/FS 

SYSTEM DIAGRAM 

Dl D2 D3 D4 DS D6 

01 02 03 04 os 06 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN - O.s-Vee + 0.5 V 

DC Output Voltage VOUT - O.s-Vee + O.S V 

Input Diode Current II K ± 20 mA 

Output Diode Current 10K ± 50 mA 

DC Output Current lOUT ± 50 mA 

DC VeciGround Current lee ± 150 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tst9 - 65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN O-Vee V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dv 0-100 ns/V 
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TC74LVQ174F/FN/FS--------------

DC ELECTRICAL CHARACTERISTICS 
r--- Ta = 25°C ~a = - 40-85°C 

PARAMETER SYMBOL TEST CONDITION Vee UNIT 
(V) MIN. TYP. MAX. MIN. MAX. 

High - Level VIH 3.0 2.0 
Input Voltage 

- - 2.0 -

Low - Level Vil 3.0 - - 0.8 - 0.8 
Input Voltage 

V 
High - Level VOH 

VIN = IOH = -SOpA 3.0 2.9 3.0 - 2.9 -
Output Voltage VIHorVll IOH = -12mA 3.0 2.58 - - 2.48 -
Low- Level 

VOL 
VIN = IOl = SOpA 3.0 - 0.0 0.1 - 0.1 

Output Voltage VIH or Vil IOl= 12mA 3.0 - - 0.36 - 0.44 

Input Leakage Current liN VIN=VeeorGND 3.6 - - ±0.1 - ± 1.0 

Quiescent Supply Current Icc VIN=Veeor GND 3.6 - - 4.0 - 40.0 
pA 

TIMING REQUIREMENTS (Input t, = tf = 3ns) 

TEST CONDITION Ta = 25°C Ta = -40-85°C 
PARAMETER SYMBOL UNIT 

Vee (V) LIMIT LIMIT 

Minimum Pulse Width tW(L) 2.7 9.0 10.0 
(CK) tW(H) 3.3 ± 0.3 7.0 7.0 

Minimum Pulse Width 
tW(L) 

2.7 9.0 10.0 
(CLR) 3.3 ± 0.3 7.0 7.0 

Minimum Set - up Time ts 2.7 9.0 10.0 ns 
3.3 ±0.3 7.0 7.0 

Minimum Hold Time th 
2.7 1.0 1.0 

3.3 ± 0.3 1.0 1.0 

Minimum Removal Time t rem 
2.7 7.5 8.5 

( CLR) 3'.3 ± 0.3 6.0 6.0 
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AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns, CL = 50pF, RL = SOOn) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL 

Vee (V) MIN. TYP. MAX. 

Propagation Delay Time tpLH 2.7 - 8.2 

(CK-Q) tpHL 3.3 ±0.3 - 6.8 

Propagation Delay Time tpLH 2.7 - 7.9 

(CLR-Q) tpHL 3.3 ±0.3 - 6.6 

Maximum 
fMAX 

2.7 55 120 
Clock Frequency 3.3 ± 0.3 80 145 

Output to Output Skew tosLH (Note 1) 2.7 - -
tOSHL 3.3 ± 0.3 - -

Input Capacitance CIN (Note 2) - 5 

Power Dissipation Capacitance CPO (Note 3) - 36 

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tOSHL = ItpHLm - t pHLn I 

Note (2) Parameter guaranteed by design. 

16.2 
11.5 

16.2 
11.5 

-
-

1.5 
1.5 

10 

-

Ta = -40-85°C 
UNIT 

MIN. MAX. 

1.0 19.0 
1.0 13.0 

ns 
1.0 18.0 
1.0 12.5 

50 -
MHz 70 -

- 1.5 ns - 1.5 

- 10 
pF - -

Note (3) Cpo 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: 

ledopr.) = C PO . Vee· fiN + Icc /6 ( per F / F ) 
And the total Cpo when n pcs. of Flip Flop operate can be gained by the following equation: 

Cpo (total) = 25 + 11 . n 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = 50pF , RL = 500.0 ) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

Vee (V) TYP. MAX. 

Quiet Output VOLP 3.3 0.5 0.8 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V 
Minimum Dynamic VOL 

Minimum High Level VIHO 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V 
Dynamic Input Voltage 
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TC74LVQ240F IFW IFS,TC7 4LVQ241 F IFW/FS ___ _ 
TC74LVQ244F/FW/FS 
OCTAL BUS BUFFER 

TC74LVg240 INVERTED 3- STATE OUTPUTS 
TC74LV 241 NON-INVERTED, 3- STATE OUTPUTS 
TC74LV 244 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 
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 
TC74LVQ244 are non - inverting 3 - state buffers that differ 
only in that the LVQ241 has one active - high and one active 
- low output enable, and the LVQ244 has two active - low 
output enables.' 
These devices are designed to be used with 3 - state memory 
address drivers, etc. 
All inputs are equipped with protection circuits against static 
discharge or transient excess voltage. 

FEATURES: 

• High Speed· .. ······· .. ······················ .. tpd = 5.4ns(typ.) at Vee = 3.3V 
.Low Power Dissipation················lee=4,uA(Max.) at Ta=25°C 

• Input Voltage Level····················· VIL = O.8V (Max.) at Vee =3V 

VIH = 2.0V (Min.) at Vee = 3V 
• Symmetrical Output Impedance .. IloH I = IOL = 12mA(Min.) 

• Balanced Propagation Delays .... tpLH=tpHL 
• Pin and Function Compatible with 74HC240/241/244 

PIN ASSIGNMENT 

TC74LVQ240 TC74LVQ241 

lG 1 20 Vee lG 

lAl 2 19 iG lAl 

2'14 3 18 I'll 2Y4 3 

1A2 4 17 2A4 lA2 4 

2'13 5 16 1'12 2Y3 5 

lA3 6 15 2A3 1A3 6 

2'12 7 14 1'13 2Y2 7 

1A4 8 13 2A2 1A4 8 

2'11 9 12 1'14 2Yl 9 

GND 10 11 2Al GND 10 
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20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

2O~20~ 
F (SOP20- p- 300) FW (SOL20- P- 300) 
Weight: 0.22g (TYP.) Weitht : 0.469 (TYP.) 

20~ 

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

TRUTH TABLE 

Vee 

2G 

lYl 

2A4 

lY2 

2A3 

1Y3 

2A2 

1Y4 

2Al 

INPUTS OUTPUTS 

G G6 An Yn 

L H L L 

L H H H 

H. L X Z 

6 : for TC74LVQ241 only 
66: for TC74LVQ240 only 
X : Don't Care 
Z : High Impedance 

TC74.LVQ244 

lG 1 

lAl 2 

2Y4 3 

lA2 4 

2Y3 5 

lA3 6 

2Y2 7 

1A4 8 

2Y1 9 

GND 10 

Yn66 

H 

L 

Z 

20 Vee 

19 2G 

18 lY1 

17 2A4 

16 lY2 

15 2A3 

14 lY3 

13 2A2 

12 1Y4 

11 2Al 



IEC LOGIC SYMBOL 

TC74LVQ240 

lG 

lAl 
lA2 

lA3 
lA4 

2G 

2Al 2.1 1 
2A2 2.12 
2A3 2.13 
2A4 2Y4 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VIN 

DC Output Voltage VOUT 
Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VeciGround Current lee 
Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10see TL 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage VOUT 
Operating Temperature Topr 
Input Rise and Fall Time dt/dv 

TC7 4LVQ240F IFW IFS, TC7 4LVQ241 F IFW IFS 
TC74LVQ244F/FlM/FS 

TC74LVQ241 TC74LVQ244 

lG lG 

(18) (1a) 
lAl (16) lYl lAl (16) lYl 
lA2 (14) lY2 lA2 (14) lY2 
lA3 

(1Z) :~! lA3 
(12) :~! lA4 lA4 

2G 2G 

(9 ) 
2Al 2Yl ZAl (7) 2Yl 

2A2 2Y2 2A2 
(5 ) 

2Y2 

2A3 2Y3 2A3 (3 ) 
2Y3 

2A4 2Y4 2A4 2Y4 

VALUE UNIT 

-0.5-7.0 V 

- c.S-Vee + 0.5 V 

- O.S-Vee + 0.5 V 

± 20 mA 

± 50 mA 

± 50 mA 

±200 mA 

180 mW 

-65-150 °C 

300 °C 

VALUE UNIT 

2.0-3.6 V 

O-Vee V 

O-Vee V 

-40-85 °C 

0-100 ns IV 
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TC74LVQ240F/F\M/FS,TC74LVQ241F/FlM/FS .... ____________________________ ____ 
TC7 4LVQ244F IF\M IFS . 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION ~ Ta = 25°C 
SYMBOL 

(V) MIN. TYP. MAX. 

High - Level VIH 3.0 2.0 - -
Input Voltage 

Low - Level VIL 3.0 - - O.S 
Input Voltage 

High - Level VOH 
VIN = IOH = - SO,uA 3.0 2.9 3.0 -

Output Voltage VIH orVIL IOH = -12mA 3.0 2.S8 - -
Low - Level 

VOL 
VIN = IOL = SO,uA 3.0 - 0.0 0.1 

Output Voltage VIH or VIL IOL= 12mA 3.0 - - 0.36 

3 - State Output 
loz 

VIN = VIH or VIL 3.6 - - ±O.S Off - State Cu rrent VOUT = Vee or GND 

Input Leakage Current liN VIN = Vee or GND 3.6 - - ± 0.1 

. Quiescent Supply Current Icc VIN = Vee or GND 3.6 - - 4.0 

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns, CL = SOpF, RL = SOOn) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL 

Vee (V) MIN. TYP. MAX. 

Propagation Delay Time tPLH 2.7 - 7.2 14.1 

(TC74LVQ240) tPHL 3.3 ± 0.3 - 6.0 10.0 

Propagation Delay Time tpLH 2.7 - 7.8 13.4 

(TC74LVQ241/244 ) tpHL 3.3 ± 0.3 - 6.S 9.5 

Output Enable Time tpZL 2.7 - 9.5 18.3 
tpZH 3.3 ± 0.3 - 7.9 13.0 

Output Disable Time tpLz 2.7 - 7.2 19.0 
tPHZ 3.3 ± 0.3 - 6.0 13.5 

Output to Output Skew tOSLH (Note 1) 
2.7 - - 1.5 

tOSHL 3.3 ± 0.3 - - 1.5 

Input Capacitance CIN (Note 2) - 5 10 

Output Capacitance COUT - 10 -
Power Dissipation Capacitance CPO (Note 3) - 30 -

Note (1) Parameter guaranteed by design. tOSLH = ItpLH m - t pLHn I, tOSHL = ItpHLm - t pHLn I 
Note (2) Parameter guaranteed by design. 

~a = - 40-85°C 
UNIT 

MIN. MAX. 

2.0 -

- 0.8 

V 
2.9 -

2.4S -
- 0.1 
- 0.44 

- ±5.0 

- ± 1.0 ,uA 

- 40.0 

Ta = - 40-SSoC 
UNIT 

MIN. MAX. 

1.0 1 S.O 
1.0 10.5 

1.0 15.0 
1.0 10.5 

1.0 19.0 
1.0 13.S 

ns 

1.0 20.0 
1.0 14.0 

- 1.5 
- 1.5 

- 10 

- - pF 

- -

Note (3) Cpo 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: 

Icdopr.) = C PO' Vee' f IN + Icc/S (per bit) 
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_________ TC74LVQ240F/FW/FS,TC74LVQ241F/FW/FS 
TC74LVQ244F/FW/FS 

NOISE CHARACTERISTICS (Input t, = tf = 3ns , CL = 50pF , RL = soon ) 

PARAMETER 
TEST CONDITION Ta = 25°C 

SYMBOL UNIT 
Vcc (V) TYP. MAX. 

Quiet Output VOLP 3.3 0.5 0.8 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V Minimum Dynamic VOL 

Minimum High Level V1HO 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V Dynamic Input Voltage 
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TC74LVQ245F/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 b.usses. 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 .......... ·:· .. · .................... tpd = 5.8ns(typ.} at Vee = 3.3V 

• Low Power Dissipation .............. ··lee=4,uA(Max.} at Ta=25°C 

• Input Voltage Level .................... · VIL = O.BV (Max.) at Vee = 3V 

VIH = 2.0V (Min.) at Vee = 3V 

• Symmetrical Output Impedance .. IIOH I = IOL = 12mA(Min.) 
• Balanced Propagation Delays .... tpLH =tpHL 
.Pin and Function Compatible with 74HC245 

IEC LOGIC SYMBOL 

18) Bl 

17) B2 

16) 83 

15) B4 

14) 85 

13) 86 

12) B7 
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20~20~ 
F ( SOP20- P- 300) FW ( SOL20- P- 300 ) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 

20~ 

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. 

PIN ASSIGNMENT 

DIR 1 20 Vee 

Al 19 G 
A2 3 18 Bl 

A3 4 17 B2 

A4 5 16 83 

AS 6 15 84 

A6 7 14 85 

A7 8 13 86 

A8 9 12 87 

GND 10 11 88 

(TOP VIEW) 



TC74LVQ245F/FlM/FS 

TRUTH TABLE 

INPUTS FUNCTION 
OUTPUTS 

G DIR A-BUS B - BUS 

L L A=B OUTPUT INPUT 

L H B=A INPUT OUTPUT 

H X Z High Impedance 

X : Don't Care 
Z : High Impedance 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vce -0.5-7.0 V 
DC Input Voltage (DIR, G) VIN - O.S-Vec + 0.5 V 

DC Bus I/O Voltage VI/O - O.S-Vce + 0.5 V 

Input Diode Cur"rent 11K ± 20 mA 

Output Diode Current 10K ± 50 mA 

DC Output Current lOUT ± 50 mA 

DC VecfGround Current lee ± 200 mA 

Power Dissipation PD 180 mW 

Storage Temperature T5t9 -65-150 °C 

Lead Temperature 10sec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage (DIR, G) VIN O-Vee V 

Bus 1/ 0 Voltage VIIO O-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dv 0-100 ns/V 
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DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION ~ 
Ta = 25°C 

SYMBOL 
(V) MIN. TYP. MAX. 

High - Level 
VIH 3.0 2.0 - -

Input Voltage 

Low - Level VIL 3.0 - - 0.8 
Input Voltage 

High - Level VOH 
VIN = IOH = -'- 50,uA 3.0 2.9 3.0 -

Output Voltage VIH or V1L IOH = -12mA 3.0 2.58 - -

Low - Level 
VOL 

VIN = IOL = 50,uA 3.0 - 0.0 0.1 
Output Voltage VIH or VIL IOL= 12mA 3.0 - - 0.36 

3 - State Output 
loz 

VIN = VIH or VIL 3.6 - - ±0.5 Off - State Current VOUT = Vcc or GND 

Input Leakage Current liN VIN=VccorGND 3.6 - - ±0.1 

Quiescent Supply Current Icc VIN=VccorGND 3.6 - - 4.0 

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3n5, CL = SOpF, RL = SOOn) 

PARAMETER 
TEST CONDITION Ta = 25°C 

SYMBOL 
Vcc(V) MIN. TYP. MAX. 

Propagation Delay Time tpLH 2.7 - 8.0 14.1 
tPHL 3.3 ± 0.3 - 6.7 10.0 

Output Enable Time tpZL 2.7 - 10.7 18.3 
tpZH 3.3 ± 0.3 - 8.9 13.0 

Output Disable Time tpLZ 2.7 - 7.9 20.4 
tpHZ 3.3 ± 0.3 - 6.6 14.5 

Output to Output Skew tOSLH (Note 1) 
2.7 - - 1.5 

tosHL 3.3 ± 0.3 - - 1.5 

Input Capacitance CIN DIR, G (Note 2) - 5 10 

Bus Input Capacitance CliO An, Bn - 13 -

Power Dissipation Capacitance CPO (Note 3) - 38 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

Ta = - 40-85°C 
UNIT 

MIN. MAX. 

2.0 -

- 0.8 

V 
2.9 -

2.48 -

- 0.1 
- 0.44 

- ±5.0 

- ± 1.0 ,uA 

- 40.0 

Ta = -40-85°C 
UNIT 

MIN. MAX. 

1.0 17.0 
1.0 11.5 

1.0 20.0 
1.0 14.0 

ns 
1.0 22.0 
1.0 15.0 

- 1.5 
- 1.5 

- 10 

- - pF 

- -

Note (3) Cpo 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: 

Icc<opr.) = C PD· Vcc' fiN + Icc 18 (per bit) 
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--------------TC74LVQ245F/FW/FS 

NOISE CHARACTERISTICS (Input tr = tf = 3ns, CL = 50pF, RL = SOOn) 

TEST CONDITION 
PARAMETER SYMBOL 

Ta = 25°C 
UNIT 

Vee (V) TYP. MAX. 

Quiet Output VOLP 3.3 0.6 1.0 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.6 -1.0 V 
Minimum Dynamic VOL 

Minimum High Level V1HD 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V 
Dynamic Input Voltage 
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TC74LVQ273F/FW/FS--------------
OCTAL D - TYPE FLIP FLOP WITH CLEAR 

The TC174LVQ273 is a high speed CMOS OCTAL 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 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 

discharge or transient excess voltage. 

FEATURES: 
• High Speed .................................... fMAX = 160MHz (typ.) 

at Vee=3.3V 

.Low Power Dissipation ................ lee =4pA(Max.) 

at Ta = 25°C 

• Input Voltage Level ........ · ............ VIL = O.BV (Max.) at Vee = 3V 

V1H = 2.0V (Min.) at Vee = 3V 

• Symmetrical Output Impedance .. IloH I = IOL = 12mA(Min.) 

• Balanced Propagation Delays .... tpLH = tpHL 

.Pin and Function Compatible with 74HC273 

TRUTH TABLE 

INPUTS OUTPUTS 

CLR D CK Q 
FUNCTION 

L X X L CLEAR 

H L J L -
H H J H -
H X 1. Qn NO CHANGE 

X : Don't Care 
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20~20~ 
F ( SOP20- P- 300) FW ( 501.20- P- 300) 
Weight: 0.22g (TYP.) Weitht: 0.469 (TYP.) 

20~ 

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

PIN ASSIGNMENT 

CLR 1 20 Vee 
Q1 2 19 Q8 
D1 3 18 DB 
D2 4 17 D7 

Q2 5 16 Q7 

Q3 6 15 Q6 
D3 7 14 D6 

D4 8 13 D5 

Q4 9 12 Q5 
GND 10 11 CK 

(TOP VIEW) 

lEe LOGIC SYMBOL 

CLR 
CK 

01 Q1 

02 Q2 

03 Q3 

04 Q4 

05 

06 

07 

08 



~~~~~~~~~~~~~~TC74lV0273F/FW/FS 

SYSTEM DIAGRAM 

D1 D2 D3 D4 DS D6 D7 D8 

01 02 03 04 05 06 07 08 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN - D.S-Vee + 0.5 V 

DC Output Voltage VOUT - D.S-Vee + D.S V 

Input Diode Current 11K ±20 mA 

Output Diode Current 10K ±50 mA 

DC Output Current lOUT ±sO mA 

DC VeclGround Current lee ±2DO mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg -65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN a-Vee V 

Output Voltage VOUT a-Vee V 

Operating Temperature Topr -40-85 °C 

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

141 



TC74LVQ273F/FW/FS --------------

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION ~ 
Ta = 2SDC Ta = -40-8SD

( 

UNIT SYMBOL 
(V) MIN. TYP. MAX. MIN. MAX. 

High - Level V1H 3.0 2.0 - - 2.0 -
Input Voltage 

Low - Level V1L 3.0 - - 0.8 - 0.8 
Input Voltage 

V 
High - Level VOH 

V1N = IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -
Output Voltage VIHorVIL IOH = -12mA 3.0 2.58 - - 2.48 -
Low- Level 

VOL V1N = IOL = SO,uA 3.0 - 0.0 0.1 - 0.1 
Output Voltage V1H orVIL IOL= 12mA 3.0 - - 0.36 - 0.44 

Input Leakage Current liN V1N = Vee or GND 3.6 - - ± 0.1 - ± 1.0 

Quiescent Supply Current Icc V1N = Vee or GND 3.6 - - 4.0 - 40.0 
,uA 

TIMING REQUIREMENTS ( Input tr = tf = 3ns ) 

PARAMETER 
TEST CONDITION Ta = 2SDC Ta = -40-85DC 

SYMBOL UNIT 
VecCV) . LIMIT LIMIT 

Minimum Pulse Width tW(L) 2.7 10.0 11.5 
(CK) tW(H) 3.3 ±0.3 8.0 8.0 

Minimum Pulse Width 
tW(L) 

2.7 9.5 11.0 
(CLR) 3.3 ±0.3 7.5 7.5 

Minimum Set - up Time ts 2.7 10.5 12.0 ns 
3.3 ± 0.3 8.5 8.5 

Minimum Hold Time th 2.7 0.0 0.0 
3.3 ± 0.3 0.0 0.0 

Minimum Removal Time t rem 
2.7 9.0 10.0 

(CLR) 3.3 ± 0.3 7.0 7.0 
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TC74lVQ273F/FW/FS 

AC ELECTRICAL CHARACTERISTICS (Input tr = t f = 3ns, CL = 50pF, RL = SOOn) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL 

Vcc(V) MIN. TYP. MAX. 

Propagation Delay Time tpLH 2.7 - 8.2 

(CK-Q) tpHL 3.3 ± 0.3 - 6.8 

Propagation Delay Time 2.7 - 7.9 

(CLR-Q) 
tpHL 3.3 ± 0.3 - 6.6 

Maximum 
fMAX 

2.7 SO 120 
Clock Frequency 3.3 ± 0.3 75 140 

Output to Output Skew tosLH (Note 1) 2.7 - -
tosHL 3.3 ± 0.3 - -

Input Capacitance CIN (Note 2) - 5 
Power Dissipation Capacitance CPO (Note 3) - 40 

Note (1) Parameter guaranteed by design. tOSLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

18.3 
13.0 

18.3 
13.0 

-
-

1.5 
1.5 

10 

-

Ta = - 40-85°C 
UNIT 

MIN. MAX. 

1.0 21.0 
1.0 14.5 

ns 
1.0 20.0 
1.0 14.0 

40 -
MHz 

65 -

- 1.5 
ns - 1.5 

- 10 
pF 

- -

Note (3) CPD 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: 

Icdopr.) =CPD'VccfIN+lcc/8(per F/F) 
And the total CpD when n pes. of Flip Flop operate can be gained by the following equation: 

CpD (total) = 29 + 11 . n 

NOISE CHARACTERISTICS (Input tr = tl = 3ns , CL = 50pF , RL = SOOn) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

Vcc(V) TYP. MAX. 

Quiet Output VOLP 3.3 0.5 0.8 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V 
Minimum Dynamic VOL 

Minimum High Level VIHD 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level VILD 3.3 - 0.8 V 
Dynamic Input Voltage 
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TC74LVQ373F/FW/FS--------------
OCTAL D - TYPE LATCH WITH 3 - STATE OUTPUT 

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 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. 

FEATURES: 

- High Speed·· .................................. tpd = 6.6ns(typ.) at Vee = 3.3V 

-Low Power Dissipation .. · .. · .... ······ lee=4,uA(Max.) at Ta=25°C 

-I~put Voltage Level······ .. ···· .... ····· VIL = O.8V (Max.) at Vee = 3V 

VIH = 2.0V (Min.) at Vee = 3V 

• Symmetrical Output Impedance .. , IOH , = IOL = 12mA(Min.) 

• Balanced Propagation Delays .... tPLH==tpHL 

.Pin and Function Compatible with 74HC373 

TRUTH TABLE 

INPUTS 
OUTPUTS 

OE LE D 

H X X Z 

L L X Qn 

L H L L 

L H H H 

X Don't Care 
Z High Inpedance 
Qn Q outputs are latched at the 

time when the LE input is taken 
to a low logic level. 
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20~20~ 
F (SOP20- P- 300) FW (SOL20- P- 300) 
Weight; 0.22g (TYP.) Weitht : 0.46g (TYP.) 

20~ 

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

PIN ASSIGNMENT 

OE 1 
QO 2 
DO 3 
D1 4 
Q1 5 
Q2 6 
02 7 

D3 8 
Q3 9 

GNO 10 

(TOP VIEW) 

IEC LOGIC SYMBOL 

LE 

DO 
01 
02 
03 
04 
05 
06 
07 

20 
19 
18 
17 
16 
15 
14 
13 
12 
11 

Vee 
Q7 
D7 
D6 
Q6 
Q5 
05 
D4 
Q4 
LE 

QO 
Ql 



TC74LVQ373F/FlM/FS 

SYSTEM DIAGRAM 

DO 01 02 03 04 os 06 07 

QO Ql Q2 Q3 Q4 QS Q6 Q7 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER· SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN - O.S-Vee + 0.5 V 

DC Output Voltage VOUT - O.S-Vee + 0.5 V 

Input Diode Current 11K ±20 mA 

Output Diode Current 10K ± 50 mA 

DC Output Current lOUT ± 50 mA 

DC Vee/Ground Current Icc ± 200 mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg - 65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN a-Vee V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dv 0-100 ns/V 
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DC ELECTRICAL CHARACTERISTICS 

~ Ta = 2SoC Ta = - 40-8SoC 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level VIH 
Input Voltage 

3.0 2.0 - - 2.0 -

Low - Level VIL 3.0 - - 0.8 - 0.8 
Input Voltage 

V 
High - Leve VOH 

VIN = IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -
Output Voltage VI H or VI L IOH = -12mA 3.0 2.58 - - 2.48 -

Low - Level 
VOL VIN = IOL = SO,uA 3.0 - 0.0 0.1 - 0.1 

Output Voltage VIHorVIL IOL= 12mA 3.0 - - 0.36 - 0.44 

3 - State Output 
loz 

VI N = VIH or VI L 3.6 - - ±O.S - ±S.O 
Off - State Current VOUT = Vee or GND 

Input Leakage Current liN VIN=VeeorGND 3.6 - - ±0.1 - ± 1.0 ,uA 

Quiescent Supply Current Icc VIN=VccorGND 3.6 - - 4.0 - 40.0 

TIMING REQUIREMENTS (Input tr = tf = 3ns) 

TEST CONDITION Ta = 2SoC Ta = -40-8SoC 
PARAMETER SYMBOL UNIT 

Vee (V) LIMIT LIMIT 

Minimum Pulse Width 
tW(H) 

2.7 9.0 10.0 
(LE) 3.3 ± 0.3 7.0 7.0 

Minimum Set - up Time ts 
2.7 7.5 8.5 ns 

3.3 ± 0.3 6.0 6.0 

Minimum Hold Time th 
2.7 1.0 1.0 

3.3 ± 0.3 1.0 1.0 
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~~~~~~~~~~~~~~TC74LVQ373F/FW/FS 

AC ELECTRICAL CHARACTERISTICS ( Input t, = tf = 3ns, CL = 50pF, RL = 500n ) 

TEST CONDITION Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL UNIT 

Vcc(V) MIN. TYP. MAX. 

Propagation Delay Time tpLH 2.7 - 9.0 17.6 

(LE-Q) tpHL 3.3 ± 0.3 - 7.5 12.5 

Propagation Delay Time tpLH 2.7 - 8.5 15.5 

(D-Q) tpHL 3.3 ± 0.3 - 7.1 11.0 

Output Enable Time tpZL 2.7 - 8.5 18.3 
tpZH 3.3 ± 0.3 - 7.1 13.0 

Output Disable Time tpLZ 2.7 - 7.6 20.4 
tpHZ 3.3 ± 0.3 - 6.3 14.5 

Output to Output Skew tOSLH (Note 1) 
2.7 - - 1.5 

tosHL 3.3 ± 0.3 - - 1.5 

Input Capacitance CIN (Note 2) - 5 10 

Output Capacitance COUT - 10 -
Power Dissipation Capacitance CPD (Note 3) - 38 -

Note (1) Parameter guaranteed by design. tOSLH = ItpLH m - t pLHn I, tOSHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 19.0 
1.0 13.5 

1.0 17.0 
1.0 12.0 

1.0 19.0 
1.0 13.5 

1.0 22.0 
1.0 15.0 

- 1.5 
- 1.5 

- 10 

- -
- -

Note (3) CPD 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: 

Icc (opr.) = C PD . V cc . fiN + Icc / 8 (per Latch) 
And the total C PD when n pes. of Latch operate can be gained by the following equation: 

C PD (total) = 26 + 12 . n 

NOISE CHARACTERISTICS (Input t, = tf = 3ns, CL = SOpF, RL = SOOn) 

PARAMETER SYMBOL 
TEST CONDITION Ta = 25°C 

UNIT 
Vee (V) TYP. MAX. 

Quiet Output VOLP 3.3 0.5 0.8 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V Minimum Dynamic VOL 

Minimum High Level VIHD 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level VILD 3.3 - 0.8 V 
Dynamic Input Voltage 
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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 

d~scharge or transient excess voltage. 

FEATURES: 

• High Speed .................................... fMAX = 135MHz (typ.) 

at Vee =3.3V 

• Low Power Dissipation ................ Icc = 4,uA(Max.) at Ta = 25°C 

• Input Voltage Level .................... · Vil = O.8V (Max.) at Vee = 3V 

ViH = 2.0V (Min.) at Vee = 3V 

• Symmetrical Output Impedance .·jIOH j = IOl = 12mA(Min.) 

• Balanced Propagation Delays .... tpLH = tpHL 

.Pin and Function Compatible with 74HC374 

TRUTH TABLE 

INPUTS 
OUTPUTS 

OE CK D 

H X X Z 

L 1.. X On 
L S L L 

L S H H 

X Don't Care 
Z High Impedance 
On No Change 
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20~20~ 
F (SOP20- P- 300) FW (SOL20- P- 300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 

20~ 

FS (SSOP20- P- 22SA) 
Weight: 0.09g (TYP.) 

PIN ASSIGNMENT 

OE 1 
00 2 
DO 3 
D1 4 
Q1 5 
Q2 6 
D2 7 
D3 8 
Q3 9 

GND 10 

(TOP VIEW) 

IEC LOGIC SYMBOL 

CK 

DO 
01 

02 

03 

04 

05 

06 

07 

20 
19 
18 
17 
16 
15 
14 
13 
12 
11 

Vcc 
Q7 
D7 
DG 
Q6 

05 
D5 
D4 
Q4 
CK 

00 
01 
02 
03 
04 
05 
06 
07 



TC74LVQ374F/F\M/FS 

SYSTEM DIAGRAM 

00 01 02 03 04 05 06 07 

00 01 02 03 04 05 06 07 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee - 0.5-7.0 V 

DC Input Voltage VIN - O.s-Vee + 0.5 V 

DC Output Voltage VOUT - O.s-Vee + 0.5 V 

Input Diode Current II K ±20 mA 

Output Diode Current 10K ±sO mA 

DC Output Current lOUT ± SO mA 

DC VecfGround Current lee ± 200 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tstg - 65-1 SO °c 

Lead Temperature 10sec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN a-Vee V 

Output Voltage VOUT O-Vee V 

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 

PARAMETER TEST CONDITION Vc": Ta = 25°C Ira = - 40-85°C 
UNIT SYMBOL 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level VIH 3.0 2.0 - - 2.0 -
Input Voltage 

Low - Level Vil 3.0 - - 0.8 - 0.8 
Input Voltage 

V 
High - Level VOH 

VIN = IOH = - 50,uA 3.0 2.9 3.0 - 2.9 -
Output Voltage VI H or Vil IOH = -12mA 3.0 2.58 - - 2.48 -
Low- Level 

VOL VIN = IOl = SO,uA 3.0 - 0.0 0.1 - 0.1 
Output Voltage VIH orVll IOl= 12mA 3.0 - - 0.36 - 0.44 

3 - State Output 
loz 

VI N = VIH or Vil 3.6 - - ±0.5 - ±S.O Off - State Current VOUT = Vee or GND 

Input Leakage Current liN VIN=VeeorGND 3.6 - - ± 0.1 - ± 1.0 pA 

Quiescent Supply Current Icc VIN = Vee or GND 3.6 - - 4.0 - 40.0 

TIMING REQUIREMENTS (Input tr = tf = 3ns ) 

TEST CONDITION Ta = 25°C Ta = -40-85°C 
PARAMETER SYMBOL UNIT 

Vee (V) LIMIT LIMIT 

Minimum Pulse Width tW(L) 2.7 9.0 10.0 
(CK) tW(H) 3.3 ± 0.3 7.0 7.0 

Minimum Set - up Time ts 
2.7 11.5 13.0 ns 

3.3 ± 0.3 9.0 9.0 

Minimum Hold Time th 
2.7 0.0 0.0 

3.3 ± 0.3 0.0 0.0 
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TC74LVQ374F/F\M/FS 

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3n5, CL = 50pF RL = 500.0 ) , 

PARAMETER 
TEST CONDITION Ta = 25°C 

SYMBOL 
Vcc(V) MIN. TYP. MAX. 

Propagation Delay Time tPLH 2.7 - 9.7 19.0 
(CK-Q) tpHL 3.3 ± 0.3 - 8.1 13.5 

Output Enable Time tpZL 2.7 - 8.5 18.3 
tpZH 3.3 ± 0.3 - 7.1 13.0 

Output Disable Time tpLZ 2.7 - 6.4 20.4 
tpHZ 3.3 ± 0.3 - 5.3 14.5 

Maximum 
fMAX 

2.7 50 100 -
Clock Frequency 3.3 ± 0.3 70 120 -

Output to Output Skew tosLH (Note 1) 2.7 - - 1.5 
tosHL - - 1.5 3.3 ± 0.3 

Input Capacitance CIN (Note 2) - 5 10 

Output Capacitance COUT - 10 -
Power Dissipation Capacitance CPO (Note 3) - 37 -

Note (1) Parameter guaranteed by design. tOSLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

Ta = -40-8SoC 
UNIT 

MIN. MAX. 

1.0 21.0 
1.0 14.5 

1.0 20.0 ns 
1.0 14.0 

1.0 22.0 
1.0 15.0 

45 -
MHz 65 -

- 1.5 
- 1.5 ns 

- 10 

- - pF 

- -

Note (3) Cpo 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: 

Icdopr.) =Cpo,VCC·fIN+lcc/8(per F/F) 
And the total C PD when n pes. of F I F operate can be gained by the following equation: 

C po(total) =25 + 12' n 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = 50pF ,RL = 500.0 ) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

VCC(V) TYP. MAX, 

Quiet Output VOLP 3.3 0.5 0.8 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V Minimum Dynamic VOL 

Minimum High Level VIHO 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level V1LO 3.3 - 0.8 V Dynamic Input Voltage 
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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, 
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 DE 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. 

FEATURES: 
• High Speed ............................ · ...... · tpd = 5.7ns(typ.) at Vee = 3.3V 

• Low Power Dissipation ...... · ...... · .. lee = 4,uA(Max.} at Ta = 25°C 

• Input Voltage Level .................... · VIL = O.8V (Max.) at Vee = 3V 

VIH = 2.0V (Min.) at Vee = 3V 

• Symmetrical Output Impedance .. lloH I = IOL = 12mA(Min.) 

• Balanced Propagation Delays .... tpLH :::::tpHL 

.Pin and Function Compatible with 74HC573 

TRUTH TABLE 

INPUTS 
OUTPUTS 

OE LE D 

H X X Z 

L L X Qn 

L H L L 

L H H H 

X Don't Care 
Z High Inpedance 
Qn Q outputs are latched at the 

time when the LE input is taken 
to a low logic level. 
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20~20~ 
F ( SOP20- P- 300 ) FW ( SOL20- P- 300 ) 
Weight: 0.229 (TYP.) Weitht: 0.46g (TYP.) 

20~ 

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

PIN ASSIGNMENT 

OE 1 20 Vce 
DO 2 19 QO 
D1 3 18 Q1 
02 4 17 Q2 
D3 5 16 Q3 
D4 6 15 Q4 
DS 7 14 Q5 
D6 8 13 Q6 
D7 9 12 Q7 

GND 10 11 LE 

(TOP VIEW) 

IEC LOGIC SYMBOL 

DO 1 D I> 'V 
(19) 

QO 

Dl 
(18) 

Q1 

D2 
(4) (17) 

Q2 

D3 
(5) (16) 

Q3 

D4 
(6) (15) 

Q4 

D5 
(7) (14) 

Q5 

D6 
(8) (13) 

Q6 

D7 
(9) (12) 

Q7 



-------------- TC74LVQ573F/FW/FS 

SYSTEM DIAGRAM 

DO D 1 02 03 04 05 06 07 

QO Ql Q2 Q3 Q4 Q5 Q6 Q7 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN - O.s-Vee + 0.5 V 

DC Output Voltage VOUT - O.s-Vee + 0.5 V 

Input Diode Current 11K ±20 mA 

Output Diode Current 10K ±sO mA 

DC Output Current lOUT ± SO mA 

DC Vee/Ground Current Icc ± 200 mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg - 65-150 O( 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING (ONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN O-Vee V 

Output Voltage VOUT a-Vee V 

Operating Temperature Topr -40-85 O( 

Input Rise and Fall Time dt/dv 0-100 ns/V 
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TC74LVQ573F/FW/FS --------------

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION ~ Ta = 25°C ITa = - 40-8SoC 
UNIT SYMBOL 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level VIH 3.0 2.0 - - 2.0 -
Input Voltage 

Low - Level VIL 3.0 - - 0.8 - 0.8 
Input Voltage 

V 
High - Level VOH 

VIN = IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -
Output Voltage VIH orVIL IOH= -12mA 3.0 2.58 - - 2.48 -
Low- Level 

VOL 
VIN = IOL = SO,uA 3.0 - 0.0 0.1 - 0.1 

Output Voltage VIHorV1L 10L= 12mA 3.0 - - 0.36 - 0.44 

3 - State Output 
loz 

V1N = VIH or VIL 3.6 - - ±O.S - ±S.O Off - State Current VOUT = Vee or GND 

Input Leakage Current liN VIN = Vee or GND 3.6 - - ±0.1 - ± 1.0 pA 

Quiescent Supply Current lee VIN=VeeorGND 3.6 - - 4.0 - 40.0 

TIMING REQUIREMENTS (Input tr = tf = 3ns) 

TEST CONDITION Ta = 25°C Ta = -40-8SoC 
PARAMETER SYMBOL UNIT 

Vee (V) LIMIT LIMIT 

Minimum Pulse Width 
tW(H) 

2.7 9.0 10.0 
(LE) 3.3 ± 0.3 7.0 7.0 

Minimum Set - up Time ts 
2.7 9.0 10.0 ns 

3.3 ± 0.3 7.0 7.0 

Minimum Hold Time th 
2.7 1.0 1.0 

3.3 ± 0.3 1.0 1.0 
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~~~~~~~~~~~~~~TC74LVQ573F/FW/FS 

AC ELECTRICAL CHARACTERISTICS { Input tr = tf = 3ns, CL = SOpF, RL = 500.0. } 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL 

Ta = -40-85~C 
UNIT 

Vcc(V) MIN. TYP. MAX. 

Propagation Delay Time tPLH 2.7 - 7.9 16.9 

(LE - Q) tpHL 3.3 ± 0.3 - 6.6 12.0 

Propagation Delay Time tpLH 2.7 - 7.7 14.8 

( D-Q) tpHL 3.3 ± 0.3 - 6.4 10.5 

Output Enable Time tpZL 2.7 - 8.5 18.3 
. tpZH 3.3 ± 0.3 - 7.1 13.0 

Output Disable Time tpLZ 2.7 - 8.0 20.4 
tpHZ 3.3 ±0.3 - 6.7 14.5 

Output to Output Skew tosLH (Note 1) 
2.7 - - 1.5 

toSHL 3.3 ± 0.3 - - 1.5 

Input Capacitance CIN (Note 2) - 5 10 

Output Capacitance COUT - 10 -
Power Dissipation Capacitance CpD (Note 3) - 32 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHl = ItpHl m - t pHln I 
Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 19.0 
1.0 13.5 

1.0 17.0 
1.0 12.0 

1.0 19.0 
1.0 13.5 

1.0 22.0 
1.0 15.0 

- 1.5 
- 1.5 

- 10 

- -

- -

Note (3) Cpo 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: 

Icdopr.) = C PO' VCe' fiN + Icc / 8 (per Latch) 
And the total C PD when n pes. of Latch operate can be gained by the following equation: 

C PO (total) = 21 + 11 . n 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = SOpF , RL = SOOn) 

PARAMETER SYMBOL 
TEST CONDITION Ta = 25°C 

UNIT 
Vcc(V) TYP. MAX. 

Quiet Output VOlP 3.3 0.7 1.1 V Maximum Dynamic VOL 

Quiet Output VOlV 3.3 -0.7 -1.1 V 
Minimum Dynamic VOL 

Minimum High Level VIHO 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V Dynamic Input Voltage 
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9. TC74LVX SERIES 
TECHNICAL DATA SHEETS 
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TC74LVXOOF/FN/FS 
QUAD 2 - INPUT NAND GATE 

The TC74LVXOO is a high speed CMOS 2-INPUT NAND 
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. 

FEATURES: 
• High Speed .. ······························· tpd = 4.1 ns(typ.) at Vee = 3.3V 

• Low Power Dissipation ............ · lee=2,LlA(Max.) at Ta=25°C 

• Input Voltage Level .. · .............. · VIL=O.BV(Max.) at Vee=3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays .. · tpu I "" tpHL 

• Low Noise .................................. VOLP = O.5V (Max.) 

• Pin and Function Compatible with 74HCOO 

IEC LOGIC SYMBOL 

lA (1) 
& 

18 (2) lY 

2A 
(4) 

28 
(5) 2Y 

3A (9) 

38 
(10) 3Y 

4A (12) 

48 (13) 
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14~ 
F (SOP14- P- 300) 
Weight: O. 18g (TYP.) 

14~ 

FN(SOL14~P-150) 

Weight: 0.129 (TYP.) 

14~ 

FS (SSOP14- P- 225) 
Weight: 0.079 (TYP.) 

PIN ASSIGNMENT 

1A 

18 2 

lY 3 

2A 4 

28 5 

2Y 6 

GND 7 

(TOP VIEW) 

TRUTH TABLE 

14 Vee 

13 48 

12 4A 

11 4Y 

10 38 

9 3A 

.8 3Y 

INPUTS OUTPUTS 

A B Y 

L L H 

L H H 

H L H 

H H L 



ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage Vour - O.S-Vee + 0.5 V 

Input Diode Current II K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ± 25 mA 

DC Vee/Ground Current Icc ± 50 mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg -65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

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

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION ~ Ta = 25°C Ta = - 40-8SoC 
SYMBOL UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 

High - Level IOH = - SOpA 2.0 1.9 2.0 - 1.9 - V 
VIN = 

Output Voltage 
VOH VIHorVIL 

IOH = - 50pA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level IOL = SOpA 2.0 - 0.0 0.1 - 0.1 

Output Voltage VOL VIN = VIH IOL = SOpA 3.0 - 0.0 0.1 - 0.1 
IOL=4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current liN VI N = S.SV or GND 3.6 - - ±0.1 - ± 1.0 

Quiescent Supply Current Icc VIN=VeeorGND 3.6 - - 2.0 - 20.0 
pA 
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---------------TC74lVXOOF/FN/FS 

AC ELECTRICAL CHARACTERISTICS ( Input tr = t/ = 3ns) 

TEST CONDITION Ta = 25°C Ta = -40-8soC 
PARAMETER SYMBOL UNIT 

Vcc(V) CL (pF) MIN. TYP. MAX. 

2.7 15 - 5.4 10.1 
tpLH 50 - 7.9 13.6 

Propagation Delay Time 
tpHL 15 - 4.1 6.2 3.3 ± 0.3 

50 - 6.6 9.7 

Output to Output Skew tosLH (Note 1) 
2.7 50 - - 1.5 

tosHL 3.3 ± 0.3 50 - - 1.5 
Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CpD (Note 3) - 19 -

Note (1) Parameter guaranteed by design. tOSLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 

Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 12.5 
1.0 16.0 

1.0 7.5 
1.0 11.0 
- 1.5 
- 1.5 
- 10 

- -

Note (3) Cpo 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: 

Icdopr.) =Cpo·Vcc·fIN+lcc/4(per Gate) 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = 50pF) 

PARAMETER SYMBOL 
TEST CONDITION Ta = 25°C 

UNIT 
Vcc (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 0.5 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 V 
Minimum Dynamic VOL 

Minimum High Level V IHD 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level 
VILO 3.3 - 0.8 V 

Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX02F/FN/FS 
QUAD 2 -INPUT NOR GATE 

The TC74LVX02 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. 

FEATURES: 
• High Speed································· tpd = 4.5ns(typ.) at Vee = 3.3V 

• Low Power Dissipation············· lec=2fLA(Max.) at Ta=25°C 

• Input Voltage Level·················· V1L = O.8V(Max.) at Vee = 3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays··· tpLH===tpHL 

• Low Noise .................................. VOLP = O.5V (Max.) 

• Pin and Function Compatible with 74HC02 

IEC LOGIC SYMBOL 

1A 
(2) 

~1 

19 
(3) lY 

2A 
(5) 

29 
(6) 2Y 

3A 
(8) 

39 
(9) 

4A 
(11) 

4B 
(12) 
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14~ 14~ 
F(SOP14-P-300) FN(S0L14-P-150) 
Weight: 0.18g (TYP.) Weight: 0.129 (TYP.) 

14~ 

FS (SSOP14- P- 225) 
Weight: 0.079 (TYP.) 

PIN ASSIGNMENT 

1Y 

1A 2 

1B 3 

2Y 4 

2A 5 

2B 6 

GND 7 

(TOP VIEW) 

TRUTH TABLE 

14 Vee 

13 4Y 

12 48 

11 4A 

10 3Y 

9 38 

8 3A 

INPUTS OUTPUTS 

A B y 

L L H 

L H L 

H L L 

H H L 



---------------TC74LVX02F/FN/FS 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - O.s-Vee + 0.5 V 

Input Diode Current II K -20 mA 

Output Diode Current 10K ± 20 mA 

DC Output Current lOUT ± 25 mA 

DC VeclGround Current lee ± 50 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tstg -65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 O( 

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

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C tra = - 40-8s 0
( 

PARAMETER SYMBOL TEST (ONDITION UNIT 
(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 
2.0 - - 0.5 - 0.5 

VIL 3.0 - - 0.8 - 0.8 
Input Voltage 3.6 - - 0.8 - 0.8 

IOH = - SO,uA 2.0 1.9 2.0 - 1.9 - V 
High - Level 
Output Voltage 

VOH VIN = VIL IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level VIN = IOL = sO,uA 2.0 - 0.0 0.1 - 0.1 

Output Voltage VOL VIHorVIL 
IOL = SO,uA 3.0 - 0.0 0.1 - 0.1 
IOL =4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current liN VIN = s.SV or GND 3.6 - - ± 0.1 - ± 1.0 

Quiescent Supply Current lee VIN = Vee or GND 3.6 - - 2.0 - 20.0 
,uA 
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TC74LVX02F/FN/FS~~~~~~~~~~~~~~~ 

AC ELECTRICAL CHARACTERISTICS (Input tr = t f = 3ns) 

TEST CONDITION Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL UNIT 

Vcc(V) (dpF) MIN. TYP. MAX. 

2.7 15 - 5.9 10.7 
tpLH 50 - 8.4 14.2 

Propagation Delay Time 
tpHL 15 - 4.5 6.6 3.3 ±0.3 

50 - 7.0 10.1 

Output to Output Skew tosLH (Note 1 ) 
2.7 50 - - 1.5 

tosHL 3.3 ± 0.3 50 - - 1.5 
Input Capacitance (IN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 15 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHL m - tpHLn I 
Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 13.5 
1.0 17.0 

1.0 8.0 
1.0 11.5 
- 1.5 
- 1.5 
- 10 

- -

Note (3) Cpo 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: 

Icdopr.) = CPD • Vee· fiN + Ice / 4 (per Gate) 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = SOpF) 

PARAMETER 
TEST CONDITION Ta = 25°C 

SYMBOL UNIT 
Vec (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 0.5 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 V Minimum Dynamic VOL 

Minimum High Level VIHO 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level VILD 3.3 - 0.8 V Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 

~---
77T 
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TC74LVX04F/FN/FS 
HEX INVERTER 

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 

. input voltages. 

FEATURES: 
• High Speed································· tpd = 4.1 ns(typ.) at Vee = 3.3V 

• Low Power Dissipation············· Icc=2,uA(Max.) at Ta=25°C 

• Input Voltage Level·················· V1L =O.8V(Max.) at Vee=3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays··· tpLH::::': tpHL 

• Low Noise .................................. VOLP = O.5V (Max.) 

• Pin and Function Compatible with 74HC04 

IEC LOGIC SYMBOL 

lA 
(1) 

lY 

2A (3) 2Y 

3A 
(5) 

3Y 

4A 
(9) 

SA 
(11) 

6A 
(13) 
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14~ 
F (SOP14- P- 300) 
Weight: 0.18g (TYP.) 

14~ 

14~ 

FN (SOl14- P- 150) 
Weight: 0.12g (TYP.) 

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

PIN ASSIGNMENT 

1A 14 Vee 

1Y 2 13 6A 

2A 3 12 6Y 

2Y 4 11 SA 

3A S 10 SY 

3Y 6 9 4A 

GND 7 8 4Y 

(TOPVIEW) 

TRUTH TABLE 

INPUTS OUTPUTS 

A Y 

L H 

H L 



TC74LVX04F/FN/FS --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - O.S-Vee + 0.5 V 

Input Diode Current 11K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ± 25 mA 

DC VeclGround Current lee ±50 mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg -65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dtfdv 0-100 nsf V 

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C ~a = - 40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 

High - Level IOH = - 50,uA 2.0 1.9 2.0 - 1.9 - V 

Output Voltage VOH VIN = VIL IOH = - 50,uA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level IOL = 50,uA 2.0 - 0.0 0.1 - 0.1 

Output Voltage VOL VIN = VIH IOL = 50,uA 3.0 - 0.0 0.1 - 0.1 
IOL=4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current liN VIN = S.5V or GND 3.6 - - ±0.1 - ± 1.0 

Quiescent Supply Current lee VIN = Vee or GND 3.6 - - 2.0 - 20.0 
,uA 
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--------------- TC74LVX04F/FN/FS 

AC ELECTRICAL CHARACTERISTICS ( Input tr = tl = 3ns) 

TEST CONDITION Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL UNIT 

Vcc(V) CL (pF) MIN. TYP. MAX. 

2.7 15 - 5.4 10.1 
tpLH 50 - 7.9 13.6 

Propagation Delay Time 
tpHL 15 - 4.1 6.2 3.3 ± 0.3 

50 - 6.6 9.7 

Output to Output Skew tosLH (Note 1 ) 
2.7 50 - - 1.5 

tosHL 3.3 ± 0.3 50 - - 1.5 
Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 18 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 12.5 
1.0 16.0 

1.0 7.5 
1.0 11.0 
- 1.5 
- 1.5 
- 10 

- -

Note (3) Cpo 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: 

Icdopr.) = Cpo· Vcc· fiN + Iccl 6 (per Gate) 

NOISE CHARACTERISTICS ( Input tr = tl = 3ns , CL = SOpF) 

PARAMETER SYMBOL 
TEST CONDITION Ta = 25°C 

UNIT 
Vee (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 0.5 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 V 
Minimum Dynamic VOL 

Minimum High Level V IHO 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level VILD 3.3 - 0.8 V 
Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX08F/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. 

FEATURES: 
• High Speed ................................ · tpd = 4.8ns(typ.} at Vee = 3.3V 

• Low Power Dissipation ............ · lee = 2,uA(Max.} at Ta = 25°C 

• Input Voltage Level ...... · .......... · VIL = O.8V(Max.} at Vee = 3V 

VIH = 2.0V(Min.} at Vee = 3V 

• Power Down Protection is provided on all inputs. 
• Balanced Propagation Delays .. · tpLH ===tpHL 
• Low Noise .................................. VOLP = O.5V (Max.) 

• Pin and Function Compatible with 74HC08 

IEC LOGIC SYMBOL 

lA 
(1) 

& (3) 

lB 
(2) lY 

2A 
(4) 

(6) 

2B 
(5) 2Y 

3A 
(9) 

(8) 

3B 
(10) 3Y 

4A 
(12) 

(11) 4Y 
4B 

(13) 
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'4~ '4~ 
F(SOP14-P-300) FN(S0L14-P-150) 
Weight; 0.18g (TYP.) Weight; 0.12g (TYP.) 

14~ 

FS (SSOP14- P- 225) 
Weight; 0.07g (TYP.) 

PIN ASSIGNMENT 

1A 

1B 2 

1Y 3 

2A 4 

2B 5 

2Y 6 

GND 7 

(TOP VIEW) 

TRUTH TABLE 

14 

13 

12 

11 

10 

9 

8 

INPUTS OUTPUTS 

A B Y 

L L L 

L H L' 

H L L 

H H H 

Vee 

4B 

4A 

4Y 

3B 

3A 

3Y 



--------------- TC74lVX08F/FN/FS 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.S-7.0 V 

DC Input Voltage V'N -0.S-7.0 V 

DC Output Voltage VOUT - O.S-Vee + 0.5 V 

Input Diode Current I, K -20 mA 

Output Diode Current 10K ± 20 mA 

DC Output Current lOUT ± 25 mA 

DC VcclGround Current Icc ± 50 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tstg -6S-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage V'N 0-5.5 V 

Output Voltage VOUT a-Vee V 

Operating Temperature Topr -40-8S °C 

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

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION ~ 
Ta = 25°C r-a = - 40-85°C 

SYMBOL UNIT 
(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
V'H 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - O.S 
V'L 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 

High - Level IOH = - SO,uA 2.0 1.9 2.0 - 1.9 - V 

Output Voltage VOH V'N = V'H IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level V'N= IOL = 50,uA 2.0 - 0.0 0.1 - 0.1 

Output Voltage VOL V, H or V, L IOL = SO,uA 3.0 - 0.0 0.1 - 0.1 
IOL=4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current I, N V, N = S.SV or GND 3.6 - - ±0.1 - ± 1.0 

Quiescent Supply Current Icc V'N=VeeorGND 3.6 - - 2.0 - 20.0 
,uA 
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TC74LVX08F/FN/FS --------------

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3ns) 

TEST CONDITION Ta = - 40-85°C 
PARAMETER 

Ta = 25°C 
SYMBOL UNIT 

Vcc(V) CL(pF) MIN. TYP. MAX. 

2.7 15 - 6.3 11.4 
tpLH 50 - 8.8 14.9 

Propagation Delay Time 
tpHl 15 - 4.8 7.1 3.3 ± 0.3 SO - 7.3 10.6 

Output to Output Skew tosLH (Note 1) 
2.7 50 - - 1.5 

tosHL 3.3 ± 0.3 50 - - 1.5 

Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 18 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHLm - t pHLn I 
Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 13.5 
1.0 17.0 

1.0 8.5 
1.0 12.0 
- 1.5 
- 1.5 
- 10 

- -

Note (3) Cpo 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· Vee fiN + lee / 4 (per Gate) 

NOISE CHARACTERISTICS (Input tr = tf = 3n5 , CL = SOpF ) 

PARAMETER SYMBOL 
TEST CONDITION Ta = 25°C 

Vec (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 0.5 Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 Minimum Dynamic VOL 

Minimum High Level 
VIHO 3.3 - 2.0 Dynamic Input Voltage 

Maximum Low Level 
VILD 3.3 - 0.8 Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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UNIT 

V 

V 

V 

V 

ns 

pF 



TC74LVX14F/FN/FS 
HEX SCHMITT INVERTER 

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: 
• High Speed································· tpd = 6.8ns(typ.) at Vee = 3.3V 
• Low Power Dissipation············· lee=2,uA(Max.) at Ta=25°C 
• Power Down Protection is provided on all inputs. 
• Balanced Propagation Delays··· tpLH::::: tpHL 

• Low Noise .................................. VOLP = O.5V (Max.) 
• Pin and Function Compatible with 74HC14 

SYSTEM DIAGRAM, WAVEFORM 

A Y 

VH V 
V1N (A) ~.-.. _._._._._.- _·_·_·_·1·-~ p 

_ . .,._._._._._._. _._._ .. -~ 
: : VN 
I I 

VOUT (V) ---{I r 
IEC LOGIC SYMBOL 

1A 
(1) 

Jf 1Y 

2A 
(3) 

2Y 

3A 
(5) 

3Y 

4A 
(9) 

SA 
(11) 

6A 
(13) 
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14~ 14~ 
F(SOP14-P-300) FN(SOL14-P-150) 
Weight: O. 18g (TYP.) Weight: 0.12g (TYP.) 

14~ 
1 

FS (SSOP14- P- 225) 
Weight: 0.079 (TYP.) 

PIN ASSIGNMENT 

1A 

1Y 2 

2A 3 

2Y 4 

3A 5 

3Y 6 

GND 7 

(TOP VIEW) 

TRUTH TABLE 

14 

13 

12 

11 

10 

9 

8 

INPUTS OUTPUTS 

A Y 

L H 

H L 

Vee 

6A 

6Y 

SA 

5Y 

4A 

4Y 



TC74lVX14F/FN/FS --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - O.S-Vee + 0.5 V 

Input Diode Current II K -20 mA 

Output Diode Current 10K ± 20 mA 

DC Output Current lOUT ± 25 mA 

DC VeclGround Current Icc ±SO mA 

Power Dissipation PD 180 mW 

Storage Temperature Tst9 -65-150 °C 

Lead Temperature 10sec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

DC ELECTRICAL CHARACTERISTICS 

TEST CONDITION ~ Ta = 25°C ~a = - 40-8SoC 
UNIT PARAMETER SYMBOL 

(V) MIN. TYP. MAX. MIN. MAX. 

Positive Threshold Vp 3.0 - - 2.2 - 2.2 
Voltage 

Negative Threshold VN 3.0 0.9 - 0.9 - -
Voltage· 

Hysteresis Voltage VH 3.0 0.3 - 1.2 0.3 1.2 V 

High - Level IOH = - SO,uA 2.0 1.9 2.0 - 1.9 -
Output Voltage 

VOH VIN = VIL IOH == -SO,uA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level IOL = SO,uA 2.0 - 0.0 0.1 - 0.1 

Output Voltage VOL VIN = VIH IOL = 50,uA 3.0 - 0.0 0.1 - 0.1 
IOL=4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current liN VIN = 5.5Vor GND 3.6 - - ± 0.1 - ± 1.0 

Quiescent Supply Current Icc VIN = Vee or GND 3.6 - - 2.0 - 20.0 
,uA 
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---------------TC74LVX14F/FN/FS 

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns) 

TEST CONDITION Ta = 25°( Ta = - 40-85°( 
PARAMETER SYMBOL UNIT 

Vee (V) CdpF) MIN. TYP. MAX. 

2.7 15 - 8.7 16.3 
tpLH 50 - 11.2 19.8 

Propagation Delay Time 
tpHL 15 - 6.8 10.6 3.3 ± 0.3 

50 - 9.3 14.1 

Output to Output Skew tosLH (Note 1) 
2.7 50 - - 1.5 

tosHL 3.3 ± 0.3 50 - - 1.5 

Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 21 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m -tpLHn I, tosHL = ItpHLm -tpHLn I 

Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 19.5 
1.0 23.0 

1.0 12.5 
1.0 16.0 
- 1.5 
- 1.5 
- 10 

- -

Note (3) Cpo 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: 

ledopr.) =Cpo·VeCfIN+lee/6(per Gate) 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = 50pF) 

PARAMETER SYMBOL 
TEST CONDITION Ta = 25°C 

Vee (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 0.5 Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 
Minimum Dynamic VOL 

Minimum High Level 
V IHO 3.3 - 2.2 

Dynamic Input Voltage 

Maximum Low Level 
VILO 3.3 - 0.9 Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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V 

V 

V 

V 

ns 
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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 ~se 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. 

FEATURES: 
• High Speed································· tpd = 4.4ns(typ.) at Vee = 3.3V 

• Low Power Dissipation············· lee=2,uA(Max.} at Ta=25°C 

• Input Voltage Level·················· VIL = O.8V(Max.) at Vee = 3V 

V1H = 2.0V(Min.} at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays··· tpLH = tPHL 
• Low Noise .................................. VOLP = O.5V (Max.) 

• Pin and Function Compatible with 74HC32 

IEC LOGIC SYMBOL 

lA 

16 

2A 
26 

3A 

36 

4A 

46 

lY 

2Y 

3Y 

4Y 
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t4~ t4~ 
F (SOP14-P- 300) FN (S0L14-P-150) 
Weight: O. 18g (TVP.) Weight: 0.12g (TYP.) 

14~ 

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

PIN ASSIGNMENT 

1A 

18 2 

1Y 3 

2A 4 

28 5 

2Y 6 

GND 7 

(TOP VIEW) 

TRUTH TABLE 

14 

13 

12 

11 

10 

9 

8 

INPUTS OUTPUTS 

A B Y 

L L L 

L H H 

H L H 

H H H 

Vee 

48 

4A 
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3B 

3A 
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~~~~~~~~~~~~~~TC74LVX32F/FN/FS 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE' UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN - 0.5-7.0 V 

DC Output Voltage VOUT - O.s-Vee + 0.5 V 

Input Diode Current II K -20 rnA 

Output Diode Current 10K ± 20 rnA 

DC Output Current lOUT ± 25 rnA 

DC VcclGround Current lee ± 50 rnA 

Power Dissipation PD 180 mW 

Storage Temperature Tstg -65-150 O( 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

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

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C 'fa = - 40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 

IOH = - SO,uA 2.0 1.9 2.0 - 1.9 - V 
High - Level VIN = 
Output Voltage VOH VIH orVIL 

IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level IOL = 50,uA 2.0 - 0.0 0.1 - 0.1 

Output Voltage VOL VIN = VIL IOL = sO,uA 3.0 - 0.0 0.1 - 0.1 
IOL=4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current II N VI N = S.SV or GND 3.6 - - ± 0.1 - ± 1.0 

Quiescent Supply Current lee VIN=VeeorGND 3.6 - - 2.0 - 20.0 
,uA 
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TC74lVX32F/FN/FS~~~~~~~~~~~~~~~ 

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3ns ) 

Ta = - 40-85°C TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

Vcc(V) CL(pF) MIN. TYP. MAX. 

2.7 15 - 5.8 10.7 
tpLH 50 - 8.3 14.2 

Propagation Delay Time 
tpHL 15 - 4.4 6.6 3.3 ± 0.3 

50 - 6.9 10.1 

tosLH (Note 1) 
2.7 50 - - 1.5 

Output to Output Skew 
tosHL 3.3 + 0.3 50 - - 1.5 

Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 14 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 13.5 
1.0 17.0 

1.0 '8.0 
1.0 11.5 
- 1.5 
- 1.5 

- 10 

- -

Note (3) CpD 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: 

Icdopr.) = CPD ' Vcc' f IN + Icc / 4 (per Gate) 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = SOpF ) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

Vcc (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 0.5 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 V 
Minimum Dynamic VOL 

Minimum High Level VIHD 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level VILD 3.3 - 0.8 V Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX74F/FN/FS 
DUAL D - TYPE FLIP FLOP WITH PRESET AND CLEAR 

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. 

FEATURES: 
• High Speed ........ · ................ · ...... · fMAX = 145MHz(typ.) 

at Vee =3.3V 

• Low Power Dissipation ............ Ice = 2f1A(Max.) at Ta = 25°C 

• Input Voltage Level·· .... · .. · .... ·· .. VIL=O.8V(Max.) at Vee=3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays··· tpLH = tpHL 

• Pin and Function Compatible with 74HC74 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

CLR PR D CK 0 0 

L H X X L H CLEAR 

H L X X H L PRESET 

L L X X H H -

H H L S L H -

H H H S H L -

H H X L On On NO CHANGE 

X: Don't Care 
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14~ 14~ 
F (SOP14- P-300) FN (S0L14-P-150) 
Weight: O. 18g (TYP.) Weight: 0.12g (TYP.) 

14~ 

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

PIN ASSIGNMENT 

1CLR 

1D 2 

lCK 3 

1PR 4 

10 5 

'-0 6 

GND 7 

(TOP VIEW) 

IEC LOGIC SYMBOL 

1PR 

1CK 

lD 

lCLR 

2PR 

2CK 

2D 

2CLR 

14 Vee 

13 2CLR 

12 2D 

11 2CK 

10 2PR 

9 20 

8 iO 

lQ 

"0-

2Q 

2'0 



TC74LVX74F/FN/FS --------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - 0.5-Vee + 0.5 V 

Input Diode Current 11K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ±25 mA 

DC VeclGround Current lee ±50 mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg -65-150 °c 

Lead Temperature 10sec TL 300 DC 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

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

DC ELECTRICAL CHARACTERISTICS 
.--- Ta = 25°C tra = - 40-85°C 

PARAMETER SYMBOL TEST CONDITION Vee UNIT 
(V) MIN. TYP. MAX. MIN. MAX. 

High -level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -
Low - Level 2.0 - - 0.5 - 0.5 

VIL 3.0 - - 0.8 - 0.8 
Input Voltage 3.6 - - 0.8 - 0.8 V 

High - Level VIN = IOH = - 50,uA 2.0 1.9 2.0 - 1.9 -
Output Voltage VOH VIHorVIL 

IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level VIN = IOL = SO,uA 2.0 - 0.0 0.1 - 0.1 

Output Voltage VOL VIH or VIL 
IOL = 50,uA 3.0 - 0.0 0.1 - 0.1 
IOL=4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current liN VIN = 5.SV or GND 3.6 - - ±O.1 - ± 1.0 

Quiescent Supply Current lee VIN = Vee or GND 3.6 - - 2.0 - 20.0 
,uA 
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TC74LVX74F/FN/FS 

TIMING REQUIREMENTS (Input tr = tf = 3ns) 

TEST CONDITION Ta = 25°C Ta = -40-8SoC 
PARAMETER SYMBOL 

Vcc(V) LIMIT 

Minimum Pulse Width tW(L) 2.7 8.5 
(CK) tW(H) 3.3 ± 0.3 6.0 

Minimum Pulse Width 
tW{L) 

2.7 8.5 
(CLR, PR) 3.3 ± 0.3 6.0 

Minimum Set - up Time ts 
2.7 8.0 

3.3 ± 0.3 5.5 

Minimum Hold Time th 
2.7 0.5 

3.3 ± 0.3 0.5 

Minimum Removal Time t rem 
2.7 6.5 

(CLR, PR) 3.3 ± 0.3 5.0 

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3ns ) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL 

Vcc(V) CL(pF) MIN. TYP. MAX. 

2.7 15 - 7.3 15.0 
Propagation Delay Time tpLH 50 - 9.8 18.5 

(CK-Q,Q) tpHL 3.3 ± 0.3 15 - 5.7 9.7 
50 - 8.2 13.2 

2.7 15 - 8.4 15.6 
Propagation Delay Time tpLH 50 - 10.9 19.1 

(CLR, PR- Q, Q) tPHL 3.3 ± 0.3 15 - 6.6 10.1 
50 - 9.1 13.6 

2.7 15 55 135 -
Maximum 

f MAX 
50 45 60 -

Clock Frequency 3.3 ± 0.3 15 95 145 -
50 60 85 -

Output to Output Skew tosLH (Note 1) 
2.7 50 - - 1.5 

tosHL 3.3 ± 0.3 50 - - 1.5 
Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 25 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItPHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

UNIT 
LIMIT 

10.0 
7.0 

10.0 
7.0 

9.5 ns 
6.5 

0.5 
0.5 

7.5 
5.0 

Ta = - 40-85°C 

MIN. MAX. 

1.0 18.5 
1.0 22.0 

1.0 11.5 
1.0 15.0 
1.0 18.5 
1.0 22.0 
1.0 12.0 
1.0 15.5 
50 -
40 -
80 -
50 -
- 1.5 
- 1.5 
- 10 

- -

UNIT 

ns 

MHz 

ns 

pF 

Note (3) CPD 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: 

Icdopr.) =CPD·Vcc"fIN+lcc/2(per F/F) 
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TC74LVX74F/FN/FS~~~~~~~~~~~~~~~ 

NOISE CHARACTERISTICS (Input t - tf = 3ns CL = 50pF) r- t 

TEST CONDITION Ta = 25°C 
UNIT PARAMETER SYMBOL 

Vee (V) TYP. LIMIT 

Quiet Output 
VOL? 3.3 0.3 0.5 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 V Minimum Dynamic VOL 

Minimum High Level V1HD 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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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 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 includes on output buffer, 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: 
• High Speed································· tpd = 5.8ns(typ.) at Vee = 3.3V 

• Low Power Dissipation ............ · Icc=2,uA(Max.) at Ta=25°C 

• Input Voltage Level .................. V1L = O.8V(Max.) at Vee = 3V 

V1H = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays .. · tPLH=tPHL 

• Low Noise .................................. VOLP = O.5V (Max.) 

• Pin and Function Compatible with 74HC86 

IEC LOGIC SYMBOL 

(1) 
lA = 1 (3) 

(2) lY 
18 

2A 
(4) 

(6) 
(5) 2Y 

28 

3A 
(9) 

(8) 
(10) 3Y 

38 

4A 
(12) 

(11) 
(13) 4Y 

48 

181 

14~ 14~ 
F (SOP14-P-300) FN (S0114-P-150) 
Weight: 0.18g (TYP.) Weight: 0.12g (TYP.) 

14~ 
~ 

1 

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

PIN ASSIGNMENT 

1A 

1B 2 

1Y 3 

2A 4 

2B 5 

2Y 6 

GND 7 

(TOP VIEW) 

TRUTH TABLE 

14 Vee 

13 4B 

12 4A 

11 4Y 

10 38 

9 3A 

8 3Y 

INPUTS OUTPUTS 

A 8 Y 

L L L 

L H H 

H L H 

H H L 



ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage V'N -0.5-7.0 V 

DC Output Voltage VOUT - 0.5-Vee + 0.5 V 

Input Diode Current 11K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ± 25 mA 

DC VeclGround Current lee ±50 mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg - 65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

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

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION ~ Ta = 25°C Ta = - 40-85°C 
SYMBOL UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 

High - Level IOH = - 50,uA 2.0 1.9 2.0 - 1.9 - V 
VIN = 

Output Voltage VOH VIH or VIL 
IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.58 - - 2.48 -

Low -level V'N= IOL = 50,uA 2.0 - 0.0 0.1 - 0.1 

Output Voltage VOL VIHorVIL 
IOL = SO,uA 3.0 - 0.0 0.1 - 0.1 
IOL=4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current liN VIN = S.SV or GND 3.6 - - ± 0.1 - ± 1.0 

Quiescent Supply Current lee VIN=VeeorGND 3.6 - - 2.0 - 20.0 
,uA 
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~~~~~~~~~~~~~~TC74LVX86F/FN/FS 

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3ns ) 

TEST CONDITION Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL UNIT 

Vcc(V) CL(pF) MIN. TYP. MAX. 

2.7 15 - 7.5 14.5 
tPLH 50 - 10.0 18.0 

Propagation Delay Time 
tpHL 15 - 5.8 9.3 3.3 ± 0.3 

50 - 8.3 12.8 

Output to Output Skew tosLH (Note 1) 
2.7 50 - - 1.5 

tosHL 3.3 ± 0.3 50 - - 1.5 

Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 18 -

Note (1) Parameter guaranteed by design. tOSLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 

Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 17.5 
1.0 21.0 

1.0 11.0 
1.0 14.5 
- 1.5 
- 1..5 
- 10 

- -

Note (3) Cpo 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: 

Icdopr.) = CpD . VCe" fiN + Icc / 4 (per Gate) 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = 50pF) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

Vcc(V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 O.S V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 V Minimum Dynamic VOL 

Minimum High Level VIHO 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level VILD 3.3 - 0.8 V Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 

183 

ns 

pF 



TC74LVX125F/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: 
• High Speed································· tpd = 4.4ns(typ.) at Vee = 3.3V 

• Low Power Dissipation ............ lee::: 4,uA(Max.) at Ta = 25°C 

• Input Voltage Level·················· VIL=O.8V(Max.) atVee=3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays··· tpLH::::< tpHL 

• Low Noise .................................. VOLP = O.5V(Max.) 

• Pin and Function Compatible with 74HC125 

TRUTH TABLE 

INPUTS OUTPUTS 

G A Y 

H X Z 

L L L 

L H H 

X : Don't Care 
Z : High Impedance 
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14~ 14~ 
F (SOP14- P-300) FN (S0L14-P-150) 
Weight: 0.18g (TYP.) Weight: 0.12g (TYP.) 

14~ 
1 

FS (SSOP14- P- 225) 
Weight: 0.079 (TYP.) 

PIN ASSIGNMENT 

1G 

1A 2 

lY 3 

2G 4 

2A 5 

2Y 6 

GND 7 

(TOP VIEW) 

IEC LOGIC SYMBOL 

14 

13 

12 

11 

10 

9 

8 

lY 

2Y 

3Y 

4Y 

Vee 

4G 

4A 

4Y 

3G 

3A 

3Y 



TC74lVX125F/FN/FS 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - 0.5-Vee + 0.5 V 

Input Diode Current II K -20 mA 

Output Diode Current 10K ± 20 mA 

DC Output Current lOUT ± 25 mA 

DC VeclGround Current Icc ± 50 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tstg -65-150 °C 

Lead Temperature 10sec TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dtldv 0-100 ns/V 

DC ELECTRICAL CHARACTERISTICS 
.--- Ta = 25°C tra = - 40-85°C 

PARAMETER SYMBOL TEST CONDITION Vee UNIT 
(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 V 

High - Level VIN = IOH = - SO,uA 2.0 1.9 2.0 - 1.9 -
Output Voltage VOH VI H or VI L 

10H = - SO,uA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.S8 - - 2.48 -

Low - Level VIN = IOL = SO,uA 2.0 - 0.0 0.1 - 0.1 

Output Voltage VOL VIH or VI L IOL = SO,uA 3.0 - 0.0 0.1 - 0.1 
IOL =4mA 3.0 - - 0.36 - 0.44 

3 - State Output 
loz 

VI N = VI H or VI L 
3.6 - - ± 0.25 - ±2.5 

off - State Current VOUT = Vee or GND 
,uA 

Input Leakage Current liN VI N = S.SV or GND 3.6 - - ±O.l - ± 1.0 

Quiescent Supply Current Icc VIN = Vee or GND 3.6 - - 4.0 - 40.0 
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TC74LVX125F/FN/FS --------------

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3ns ) 

Ta = - 40-85°C TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

Vcc(V) CdpF) MIN. TYP. MAX. 

2.7 15 - 5.8 10.1 
tpLH 50 - 8.3 13.6 

Propagation Delay Time 
tpHL 15 - 4.4 6.2 3.3 ± 0.3 

50 - 6.9 9.7 

2.7 15 - 5.3 9.3 
tpZL 50 - 7.8 12.8 

Output Enable Time RL=lkn 
tpZH 15 - 4.0 5.6 

3.3 ± 0.3 
50 - 6.5 9.1 

tpLZ RL=lkn 
2.7 50 - 10.0 15.7 

Output Disable Time 
tpHZ 3.3 + 0.3 50 - 8.3 11.2 

tosLH 2.7 50 - - 1.5 
Output to Output Skew 

tosHL 
(Note 1) 

3.3 ± 0.3 50 - - 1.5 
Input Capacitance CIN (Note 2) - 4 10 
Output Capacitance COUT - 6 -
Power Dissipation Capacitance CPO (Note 3) - 14 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 

Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 13.5 
1.0 17.0 
1.0 8.5 
1.0 12.0 
1.0 12.5 
1.0 16.0 

1.0 7.5 
1.0 11.0 
1.0 19.0 
1.0 13.0 
- 1.5 
- 1.5 
- 10 
- -
- -

Note (3) CpD 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: 

Icdopr.) = C PD· VCe" fiN + Icc / 4 (per bit) 

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

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

Vcc(V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 0.5 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 V 
Minimum Dynamic VOL 

Minimum High Level VIHD 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level VILD 3.3 - 0.8 V 
Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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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. 
This device is suitable for low voltage and battery operated 
systems. 
When the device is enabled, 3 Binary Select inputs (A, Band 
C) determine which one of the outputs (Yo - Y7) will go low. 
When enable input Gl is held low or either G2A or G2B is 
held high, decoding function is inhibited and all outputs go 
high. 
Gl, G2A, and G2B inputs are provided to ease cascade 
connection and for use as an address decoder for memory 
systems. 
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: 
• High Speed .. · .. ···························· tpd = 5.5ns(typ.) at Vee = 3.3V 
• Low Power Dissipation ............. Icc = 4,uA(Max.) at Ta = 25°C 
• Input Voltage Level .. · ...... · ........ VIL=O.8V(Max.) at VCc=3V 

V1H = 2.0V(Min.) at Vee = 3V 
• Power Down Protection is provided on all inputs. 
• Balanced Propagation Delays .. · tpLH=tpHL 

• Low Noise .................................. VOLP = O.5V (Max.) 

• Pin and Function Compatible with 74HC138 

IEC LOGIC SYMBOL 

A 

B 

C 

Gl 

A 

B 

C 

Gl 

G2A G2A 

G2B G2B 

187 

16~ 

F(SOP16-P-300) 
Weight: 0.18g (TYP.) 

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

16~ 
~ 

1 

FS (5S0P16- P- 225B) 
Weight: 0.07g (TYP.) 

PIN ASSIGNMENT 

A 

B 2 

C 3 
G2A 4 
G2B 5 

G1 6 

Y7 7 

GND 8 

(TOP VIEW) 

DMUX 

Jot 

16 Vee 
15 YO 

14 Y1 
13 Y2 

12 Y3 

11 Y4 

10 '(5 

9 '(6 



TC74LVX138F/FN/FS --------------

TRUTH TABLE 

INPUTS OUTPUTS 

ENABLE SELECT YO '11 '12 '13 '14 '15 '16 '17 
SELECTED OUTPUT 

G1 . G2A G 28 C 8 A 
L X X X X X H H H H H H H H NONE 
X H X X X X H H H H H H H H 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 Y5 
H L L H H L H H H H H 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 

15 
YO 

14 
Y1 

A 
13 

Y2 

12 

SELECT 
Y3 

DATA 
INPUTS 

B 
11 OUTPUTS 

Y4 

10 
Y5 

C 
9 

Y6 

7 
Y7 

1 
4 

G2A 
ENABLE 
INPUTS 

G2B 
G1 .. 
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TC74LVX138F/FN/FS 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7"0 V 

DC Output Voltage VOUT - O.S-Vee + 0.5 V 

Input Diode Current II K -20 mA 

Output Diode Current 10K ± 20 mA 

DC Output Current lOUT ± 25 mA 

DC Vee/Ground Current lee ± 75 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tstg -65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage V1N 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

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

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C ~a = - 40-8SoC 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 

IOH = - 50,uA 2.0 1.9 2.0 - 1.9 - V 
High - Level VIN = 
Output Voltage VOH VIH orVIL 

IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -
IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level VIN = IOL = SO,uA 2.0 - 0.0 0.1 - 0:1 

Output Voltage VOL VI H or VI L IOL = 50,uA 3.0 - 0.0 0.1 - 0.1 
IOL =4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current II N VI N = 5.5V or GND 3.6 - - ±0.1 - ± 1.0 

Quiescent Supply Current lee VIN=VeeorGND 3.6 - - 4.0 - 40.0 
,uA 

189 



TC74LVX138F/FN/FS --------------

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

TEST CONDITION Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL UNIT 

Vee (V) CL(pF) MIN. TYP. MAX. 

2.7 
. 15 - 7.1 13.8 

Propagation Delay Time tpLH 50 - 9.6 17.3 

(A, B, C-'1) tpHL 3.3 ± 0.3 15 - 5.5 8.8 
50 - 8.0 12.3 

2.7 15 - 8.7 16.3 
Propagation Delay Time tPLH 50 - 11.2 19.8 

( Gl-'1) tpHL 3.3 ± 0.3 15 - 6.8 10.6 
50 - 9.3 14.1 

2.7 15 - 8.8 16.0 
Propagation Delay Time tpLH 50 - 11.3 19.5 

(G2-Y) tpHL 3.3 ± 0.3 15 - 6.9 10.4 
50 - 9.4 13.9 

. Output to Output Skew tosLH (Note 1) 
2.7 50 - - 2.5 

tosHL 3.3 ± 0.3 50 - - 2.5 
Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 34 -
Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tOSHL = ItPHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 16.5 
1.0 20.0 
1.0 10.5 
1.0 14.0 

1.0 19.5 
1.0 23.0 

1.0 12.5 
1.0 16.0 

1.0 18.5 
1.0 22.0 

1.0 11.5 
1.0 15.0 
- 2.5 
- 2.5 
- 10 

- -

Note (3) CpD 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: 

ledopr.) = Cpo' Vee' f IN + Icc 

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

PARAMETER 
TEST CONDITION 

SYMBOL 
Ta = 25°C 

Vee (V) TYP. LIMIT 

Quiet Output VOLP 3.3 - 0.5 Maximum Dynamic VOL 

Quiet Output VOLV 3.3 - -0.5 Minimum Dynamic VOL 

Minimum High Level VIHO 3.3 - 2.0 Dynamic Input Voltage 

Maximum Low Level VILO 3.3 - 0.8 Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX157F/FN/FS 
QUAD 2 - CHANNEL MULTIPLEXER 

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 a 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: 
.High Speed .................................. tpd = 5.1 ns(typ.) at Vcc = 3.3V 

• Low Power Dissipation ........ · .... Icc = 4,uA(Max.) at Ta = 25°C 

• Input Voltage Level· ................ · V1L = O.8V(Max.) at Vee = 3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays .. · tpLH "'" tpHL 

• Low Noise .................................. VOLP = O.5V (Max.) 

• Pin and Function Compatible with 74HC157 

TRUTH TABLE 

INPUTS 

ST SELECT A B 
OUTPUTS 

H X X X L 

L L L X L 

L L H X H 

L H X L L 

L H X H H 

X : Don't Care 
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~ 
16~ 16~ 

F (SOP16-P-300) 
Weight: 0.18g (TYP.) 

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

16~~ 
~~ 

1 

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

PIN ASSIGNMENT 

SELECT 1 

1A 2 

18 3 

1Y 4 

2A 5 

28 6 

2Y 7 

GND 8 

(TOP VIEW) 

IEC LOGIC SYMBOL 

lA 
(2) 

T MUX 
lB 

(3) 

2A (5) 
2B (6) 
3A (11) 
38 (10) 
4A (14) 
4B (13) 

16 Vee 

15 ST 

14 4A 

13 48 

12 4Y 

11 3A 

10 3B 

9 3Y 

(4) lY 

(7) 2Y 

(9) 3Y 

(12) 4Y 



TC74LVU57F/FN/FS~~~~~~~~~~~~~~ 

SYSTEM DIAGRAM 

SELECT 1A 
0A 0A 

3 0B 08 1 B 

Sf 

2A 
0A 

2Y 

6 0B 
2B 

11 
3A 

0A 

3B 

14 
4A 

0A 

13 0B 
4B 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage V'N - 0.5-7.0 V 

DC Output Voltage VOUT - 0.5-Vee + 0.5 V 

Input Diode Current I, K -20 mA 

Output Diode Current 10K ± 20 mA 

DC Output Current lOUT ± 25 mA 

DC VeclGround Current lee ± 50 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tst9 - 65-150 DC 

Lead Temperature 10see TL 300 DC 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage V'N 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature' Topr -40-85 DC 

Input Rise and Fall Time dtldv 0-100 ns / V 
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~~~~~~~~~~~~~~TC74LVX157F/FN/FS 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION ~ Ta = 2SoC ira = - 40-SSoC 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - -
VIH 3.0 2.0 - -

Input Voltage 3.6 2.4 - -

Low - Level 2.0 - - 0.5 
VIL 3.0 - - O.S 

Input Voltage 3.6 - - O.S 

High - Level VIN = IOH = - SO,uA 2.0 1.9 2.0 -
VOH IOH = - SO,uA 3.0 2.9 3.0 -

Output Voltage VIHorVIL IOH = -4mA 3.0 2.58 - -

Low - Level VIN = IOL = 50,uA 2.0 - 0.0 0.1 
VOL IOL = SO,uA 3.0 - 0.0 0.1 

Output Voltage VIHorVIL IOL=4mA 3.0 - - 0.36 

Input Leakage Current liN VIN = 5.5V or GND 3.6 - - ±0.1 

Quiescent Supply Current Icc VIN = Vee or GND 3.6 - - 4.0 

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns) 

TEST CONDITION Ta = 2SoC 
PARAMETER SYMBOL 

Vcc(V) CdpF) MIN. TYP. MAX. 

2.7 15 - 6.6 12.5 
Propagation Delay Time tpLH 50 - 9.1 16.0 

(A, B -Y) tpHL 3.3 ± 0.3 15 - 5.1 7.9 
50 - 7.6 11.4 

2.7 15 - S.9 16.9 
Propagation Delay Time tpLH 50 - 11.4 20.4 

(SELECT - Y) tpHL 3.3 ± 0.3 15 - 7.0 11.0 
50 - 9.S 14.5 

2.7 15 - 9.1 17.6 
Propagation Delay Time tpLH 50 - 11.6 21.1 

(ST - Y) tpHL 3.3 ± 0.3 lS - 7.2 11.5 
SO - 9.7 lS.0 

tosLH 2.7 SO - - 1.5 
Output to Output Skew 

tosHL 
(Note 1 ) 

3.3 ± 0.3 SO - - loS 

Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 20 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

1.5 -
2.0 -
2.4 -
- 0.5 
- O.S 
- O.S 

1.9 -
2.9 -

2.48 -
- 0.1 
- 0.1 
- 0.44 

- ± 1.0 

- 40.0 

Ta = - 40-S5°C 

MIN. MAX. 

1.0 15.5 
1.0 19.0 

1.0 9.5 
1.0 13.0 

1.0 20.5 
1.0 24.0 

1.0 13.0 
1.0 16.5 

1.0 20.5 
1.0 24.0 

1.0 13.S 
1.0 17.0 
- 1.5 

- 1.S 

- 10 

- -

UNIT 

V 

,uA 

UNIT 

ns 

pF 

Note (3) CPD 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: 

icdopr.) = CpD . Vee" fiN + Icc / 4 (per bit) 
And the totalCPD when n pcs. of Gate operate can be gained by the following equation: 

Cpo ( tot a I) = 13 + 7 . n 
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TC74LVX157F/FN/FS --------------

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

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

Vee (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 0.5 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 V 
Minimum Dynamic VOL 

Minimum High Level V1HD 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V 
Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX174F/FN/FS 
HEX D - TYPE FLIP FLOP WITH CLEAR 

The TC7 4L VX17 4 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: 

• High Speed· .. ······························ fMAX = 180MHz(typ.) 

at Vee =3.3V 

• Low Power Dissipation ............ Icc = 4,uA(Max.) at Ta = 25°C 

• Input Voltage Level·················· VIL=O.8V(Max.) at Vee=3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays··· tpLH=tpHL 

• Pin and Function Compatible with 74HC174 

TRUTH TABLE 

INPUTS OUTPUTS 

CLR 0 CK Q 
FUNCTION 

L X X L CLEAR 

H L .- L -.J 

H H .- H -.J 

H X I Qn NO CHANGE t.. 

X : Don't Care 
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16~ 

F (SOP16- P-300) FN (SOL 16-P-150) 
Weight: 0.18g (TYP.) Weight: 0.13g (TYP.) 

FS (SSOP16- P- 225B) 
Weight: 0.07g (TYP.) 

PIN ASSIGNMENT 

CLR 1 16 Vee 
Q1 2 15 Q6 

01 3 14 06 

02 4 13 05 

Q2 5 12 Q5 

03 6 11 04 

Q3 7 10 Q4 

GNO 8 9 CK 

(TOP VIEW) 

IEC LOGIC SYMBOL 

CLR 
CK 

01 (2) 01 

02 (5) 02 

03 
(7) 

(10) 03 
04 (12) 04 
05 (15) 05 
06 06 



TC74lVX174F/FN/FS --------------

SYSTEM DIAGRAM 

01 02 03 04 05 06 

4 6 11 13 14 

CK 

Q1 Q2 Q3 Q4 Q5 Q6 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - O.S-Vee + 0.5 V 

Input Diode Current 11K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ± 25 mA 

DC Vee/Ground Current lee ± 50 mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg -65-150. °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dv 0-100 nslV 
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~~~~~~~~~~~~~~TC74LVU74F/FN/FS 

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 
2.0 1.5 - - 1.5 -

V'H 3.0 2.0 - - 2.0 -
Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
V'L 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 V 

High - Level V'N= IOH = - SO,uA 2.0 1.9 2.0 - 1.9 -
VOH IOH = - 50,uA 3.0 2.9 3.0 - 2.9 -

Output Voltage V'HorV'L IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level V'N= IOL = SO,uA 2.0 - 0.0 0.1 - 0.1 
VOL 

V'HorV'L 
IOL = 50,uA 3.0 - 0.0 0.1 - 0.1 

Output Voltage IOL=4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current II N V'N = S.SV or GND 3.6 - - ±0.1 - ± 1.0 

Quiescent Supply Current Icc V,N=VccorGND 3.6 - - 4.0 - 40.0 
,uA 

TIMING REQUIREMENTS (Input tr = tf = 3ns) 

TEST CONDITION Ta = 25°C Ta = -40-85°C 
PARAMETER SYMBOL UNIT 

Vcc(V) LIMIT LIMIT 

Minimum Pulse Width tW(L) 2.7 6.5 7.5 
(CK) tW(H) 3.3±0.3 5.0 5.0 

Minimum Pulse Width 
tW(L) 

2.7 6.5 7.5 
(CLR) 3.3 ± 0.3 5.0 5.0 

Minimum S~t - up Time ts 
2.7 7.5 8.5 ns 

3.3±0.3 5.0 6.0 
. 

Minimum Hold Time th 
2.7 0.0 0.0 

3.3 ± 0.3 0.0 0.0 

Minimum Removal Time 
t rem 

2.7 4.5 4.5 
(CLR) 3.3±0.3 3.0 3.0 
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TC74LVX174F/FN/FS --------------

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3ns ) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL 

Vcc(V) CL(pF) MIN. TYP. MAX. 

2.7 15 - 7.6 14.5 
Propagation Delay Time tpLH 50 - 10.1 18.0 

(CK-Q) tpHL 3.3 ± 0.3 15 - 5.9 9.3 
50 - 8.4 12.8 

2.7 15 - 7.9 15.0 
Propagation Delay Time tpLH 50 - 10.4 18.5 

(CLR-Q) tpHL 3.3 ± 0.3 15 - 6.2 9.7 
50 - 8.7 13.2 

2.7 15 65 130 -
Maximum 

fMAX 50 45 60 -
Clock Frequency 3.3 ± 0.3 15 115 180 -

50 65 95 -

,?utput to Output Skew tosLH (Note 1) 
2.7 50 - - 1.5 

tosHL 3.3 ± 0.3 50 - - 1.5 
Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 29 -
Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

Ta = - 40-85°C 
UNIT 

MIN. MAX. 

1.0 17.5 
1.0 21.0 

1.0 11.0 
1.0 14.5 ns 
1.0 18.5 
1.0 22.0 

1.0 11.5 
1.0 15.0 

55 -
40 -

MHz 
95 -
55 -
- 1.5 ns - 1.5 
- 10 

pF - -

Note (3) Cpo 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: 

Icdopr.) =Cpo·Vcc-f,N+lcc/6(per F/F} 
And the total Cpo when n pes. of F/F operate can be gained by the following equation: 

CpD (total) = 19 + 10· n 
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TC74LVX174F/FN/FS 

NOISE CHARACTERISTICS (Input t t - 3ns C - SOpF) r - f , l 

TEST CONDITION Ta = 25°C 
UNIT PARAMETER SYMBOL 

Vcc (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.3 0.5 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.3 -0.5 V Minimum Dynamic VOL 

Minimum High Level V1HD 3.3 - 2.0 V 
Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V 
Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX240F/FW/FS ______ _ 
TC7 4LVX244F IFW IFS 
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 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. . 
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. 

FEATURES: 
• High Speed································· tpd = 4.7ns(typ.) at V cc = 3.3V 
• Low Power Dissipation ............ Icc = 4pA(Max.) at Ta = 25°C 
• Input Voltage Level·················· VIL = O.BV(Max.) at Vee = 3V 

VIH = 2.0V(Min.) at Vec =3V 
• Power Down Protection is provided on all inputs. 
• Balanced· Propagation Delays··· tpLH = tpHL 
• Low Noise .................................. VOLP = O.BV (Max.) 
• Pin and Function Compatible with 74HC240/244 

PIN ASSIGNMENT 

TC74LVX240 

1G 20 Vee 

1Al 2 19 2G 

2'(4 3 18 1'(1 

lA2 4 17 2A4 

2'(3 5 16 1'(2 

1A3 6 15 2A3 

2,(2 7 14 1'(3 

1A4 8 13 2A2 

2'(1 9 12 1'(4 

GND 10. 11 2Al 

(TOP VIEW) 
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lG 

1Al 

2Y4 

1A2 

2Y3 

1A3 

2Y2 

lA4 

2Y1 

GND 

20~20~ 
F ( SOP20- P- 300 ) FW ( SOL20- P- 300 ) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 

20~ 

FS (SSOP20- P- 22SA) 
Weight: 0.09g (TYP.) 

TRUTH TABLE 

INPUTS OUTPUTS 

G An Yn(244) Y n( 240) 

L L L H 

L H H L 

H X Z Z 

X : Don't Care 
Z : High Impedance 

TC74LVX244 

1 20 Vee 

2 19 2G 

3 18 1Yl 

4 17 2A4 

S 16 lY2 

6 1S 2A3 

7 14 lY3 

8 13 2A2 

9 12 1Y4 

10 11 2Al 

(TOP VIEW) 



IEC LOGIC SYMBOL 

TC74LVX240 

lG 

1A1 
1A2 
1A3 
1A4 

2G 

2A1 
2A2 
2A3 
2A4 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VIN 

DC Output Voltage VOUT 
Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VcclGround Current lee 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10see TL 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage VOUT 
Operating Temperature Topr 

Input Rise and Fall Time dt/dv 

1'(1 
1'(2 
1'(3 
1'(4 

2'(1 
2'(2 
2'(3 
2'(4 

VALUE 

-0.5-7.0 

- 0.5-7.0 

- 0.5-Vee + 0.5 

-20 

± 20 

± 25 

± 75 

180 

-65-150. 

300 

VALUE 

2.0-3.6 

0-5.5 

O-Vee 

-40-85 

0-100 
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lG 

1A1 
1A2 
1A3 
1A4 

2G 

2A1 
2A2 
2A3 
2A4 

UNIT 

V 

V 

V 

mA 

mA 

mA 

mA 

mW 

°C 

°C 

UNIT 

V 

V 

V 

°C 

ns/V 

TC7 4LVX240F IFW IFS 
TC74LVX244F/FW/FS 

TC74LVX244 

1Y1 
1Y2 
1Y3 
1Y4 

2Y1 
2Y2 
2Y3 
2Y4 



TC74LVX240F/FW/FS _____________ _ 
TC74LVX244F/FW/FS 

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 V 

High - Level VIN = IOH = - 50,uA 2.0 1.9 2.0 - 1.9 -
VOH IOH = - 50,uA 3.0 2.9 3.0 - 2.9 -

Output Voltage VIHorVIL IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level VIN = IOL = 50,uA 2.0 - 0.0 0.1 - 0.1 
VOL VIHorVIL 

IOL = 50,uA 3.0 - 0.0 0.1 - 0.1 
Output Voltage IOL =4mA 3.0 - - 0.36 - 0.44 

3 - State Output 
loz 

VIN=VIHorVll 3.6 - - ± 0.25 - ± 2.5 
Off - State Current VOUT = Vee or GND 

,uA 
Input Leakage Current liN VI N = 5.5V or GND 3.6 - - ±0.1 - ± 1.0 

Quiescent Supply Current Icc VIN=VeeorGND 3.6 - - 4.0 - 40.0 

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

TEST CONDITION Ta = 25°( Ta = - 40-85°C 
PARAMETER SYMBOL UNIT 

Vee (V) CL(pF) MIN. TYP. MAX. MIN. MAX. 

2.7 
15 - 5.7 10.1 1.0 12.5 

tpLH 50 - 8.2 13.6 1.0 16.0 
Propagation Delay Time 

tpHL 15 - 4.3 6.2 1.0 7.5 
(TC7 4LVX240) 3.3 ± 0.3 

50 - 6.8 9.7 1.0 11.0 

2.7 15 - 6.1 11.4 1.0 13.5 
tpLH 50 - 8.6 14.9 1.0 17.0 

Propagation Delay Time 
tpHL 15 - 4.7 7.1 1.0 8.5 

(TC74LVX244) 3.3 ± 0.3 
50 - 7.2 10.6 1.0 12.0 

15 7.1 13.8 1.0 16.5 
ns 

2.7 
-

tpZL 50 - 9.6 17.3 1.0 20.0 
Output Enable Time 

tpZH 
RL=lkn 

15 - 5.5 8.8 1.0 10.5 3.3 ± 0.3 
50 - 8.0 12.3 1.0 14.0 

Output Disable Time tpLZ RL=lkn 
2.7 50 - 11.6 16.0 1.0 19.0 

tpHZ 3.3 ± 0.3 50 - 9.7 11.4 1.0 13.0 

Output to Output Skew tosLH (Note 1) 
2.7 50 - - 1.5 - 1.5 

tosHL 3.3 ± 0.3 50 - - 1.5 - 1.5 
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TC74LVX240F/FW/FS 
TC74LVX244F/FW/FS 

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns) Continue 

Ta = 25°C Ta = -40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

MIN. TYP. MAX. 

Input Capacitance CIN (Note 2) - 4 

Output Capacitance COUT - 6 

TC74LVX240 - 17 Power Dissipation Capacitance 
CPO 

(Note 3) TC74LVX244 - 19 

Note (1) Parameter guaranteed by design. tOSLH = ItpLH m - t pLHn I, tOSHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

10 

-

-
-

MIN. MAX. 

- 10 

- -
- -
- -

Note (3) Cpo 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: 

Icdopr.) =Cpo·VCC·fIN+lcc/8(per bit) 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = 50pF) 

PARAMETER 
TEST CONDITION Ta = 25°C 

SYMBOL UNIT 
Vcc(V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.5 0.8 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V Minimum Dynamic VOL 

Minimum High Level V1HO 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX245F/FlM/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 (a) 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: 
• High Speed································· tpd = 4.7ns(typ.) at Vee = 3.3V 
• Low Power Dissipation ............ lee = 4,uA(Max.) at Ta = 25°C 

• Input Voltage Level·················· VIL = O.8V(Max.) at Vee = 3V 
VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 
• Balanced Propagation Delays··· tpLH=== tpHL 

• Low Noise .................................. VOLP = O.SV (Max.) 
• Pin and Function Compatible with 74HC245 

IEC LOGIC SYMBOL 

18) B1 

16) B3 

15) B4 

14) B5 

13) B6 

A8 ( 11) 88 
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20~20~ 
F ( SOP20- P- 300 ) FW ( SOL20- P- 300 ) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 

20~. 

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. 

3) A parasitic diode is formed 
between the bus and Vcc 
terminals. Therefore bus terminal 
can not be used to interface 5V 
to 3V systems directly. 

PIN ASSIGNMENT 

DIR 1 20 Vee 

A1 2 19 G 
A2 3 18 B1 

A3 4 17 B2 

A4 5 16 B3 

AS 6 15 B4 

A6 7 14 B5 

A7 8 13 86 

A8 9 12 B7 

GND 10 11 B8 

(TOP VIEW) 



-------------- TC74LVX245F/FW/FS 

TRUTH TABLE 

INPUTS FUNCTION 
OUTPUTS 

G DIR A- BUS B - BUS 

L L A=B OUTPUT INPUT 

L H B=A 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 V 

DC Input Voltage (DIR, G) VIN -0.5~7.0 V 

DC Bus 1/ 0 Voltage VI/O - 0.5~Vcc + 0.5 V 

Input Diode Current 11K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ± 25 mA 

DC VeclGrou!1d Current Icc ±75 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tstg - 65~150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0~3.6 V 

Input Voltage (DIR, G) VIN 0-5.5 V 

Bus I/O Voltage V I/O O-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dtldv 0~100 ns/V 
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TC74LVX245F/FW/FS --------------

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C [fa = - 40-85°C 
PARAMETER SYMBOL TEST CONDITION 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 

High - Level VIN = IOH = - 50,uA 2.0 1.9 2.0 - 1.9 -
VOH IOH = - 50,uA 3.0 2.9 3.0 - 2.9 -

Output Voltage VIHorVIL IOH=-4mA 3.0 2.58 - - 2.48 -
Low - Level VIN = IOL = 50,uA . 2.0 - 0.0 0.1 - 0.1 

VOL VIHor VIL 
IOL = 50,uA 3.0 - 0.0 0.1 - 0.1 

Output Voltage IOL=4mA 3.0 - - 0.36 - 0.44 

3 - State Output 
loz VI N = VIH or VI L 3.6 - - ±0.25 - ±2.5 Off - State Current VOUT = Vee or GND 

Input Leakage Current liN VI N = 5.5V or GND 3.6 - - ±0.1 

Quiescent Supply Current Icc VIN=VeeorGND 3.6 - - 4.0 

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns) 

rEST CONDITION Ta = 25°C 
PARAMETER SYMBOL 

Vee (V) CdpF) MIN. TYP. MAX. 

2.7 15 - 6.1 10.7 
tpLH 50 - 8.6 14.2 

Propagation Delay Time 
tpHL 15 - 4.7 6.6 3.3 ± 0.3 

50 - 7.2 10.1 

2.7 . 15 - 9.0 16.9 
tpZL 50 - 11.5 20.4 

Output Enable Time 
tpZH 

RL=lkn 
15 - 7.1 11.0 3.3 ± 0.3. 
50 - 9.6 14.5 

Output Disable Time tpLZ RL = lkn 
2.7 50 - 11.5 18.0 

tpHZ 3.3 ± 0.3 50 - 9.6 12.8 

Output to Output Skew tosLH (Note 1) 2.7 50 - - 1.5 
tosHL 3.3 ± 0.3 50 - - 1.5 

Input Capacitance CIN DIR, G (Note 2) - 4 10 

Bus Input Capacitance ClIO An, Bn - 8 -
Power Dissipation Capacitance CPO (Note 3) - 21 -

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHLm - t pHLn I 
Note (2) Parameter guaranteed by design. 

- ± 1.0 

- 40.0 

Ta = - 40-85°C 

MIN. MAX. 

1.0 13.5 
1.0 17.0 
1.0 8.0 
1.0 11.5 
1.0 20.5 
1.0 24.0 
1.0 13.0 
1.0 16.5 
1.0 21.0 
1.0 14.5 
- 1.5 
- 1.5 
- 10 

- -
- -

UNIT 

V 

,uA 

UNIT 

ns 

pF 

Note (3) Cpo 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: 

ledopr.) = C PD· Vee" fiN + Icc /8 (per bit) 
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TC7 4LVX245F IFW IFS 

NOISE CHARACTERISTICS (Input t, '" tf '" 3ns , CL ", 50pF) 

PARAMETER SYMBOL 
TEST CONDITION Ta '" 25°C 

UNIT 
Vee (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.5 0.8 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V Minimum Dynamic VOL 

Minimum High Level V1HD 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT (DIR, G) BUS TERMINAL EQUIVALENT CIRCUIT (An, Bn) 

~ 
I 

15 
I 

1/0 
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TC7 4LVX273F IFW IFS 
OCTAL 0 - TYPE FLIP FLOP WITH CLEAR 

The TC74LVX273 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. 
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 
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: 
• High Speed································· fMAX = 150MHz(typ.) 

at Vee = 3.3V 

• Low Power Dissipation ............ Icc = 4,uA(Max.) at Ta = 25°C 

• Input Voltage Level·················· VIL = 0.8V(Max.) at Vee = 3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays··· tpLH = tpHL 

• Low Noise .................................. VOLP = 0.8V(Max.) 

• Pin and Function Compatible with 74HC273 

TRUTH TABLE 

INPUTS OUTPUTS 

CLR D CK Q 
FUNCTION 

L X X L CLEAR 

H L S L -

H H .- H --.I 

H X L Qn NO CHANGE 

X : Don't Care 
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F ( SOP20- P- 300) FW (SOL20- P- 300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 

20~ 

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

PIN ASSIGNMENT 

CLR 1 20 Vee 

01 2 19 08 
01 3 18 08 

D2 4 17 D7 

Q2 5 16 Q7 

03 6 15 06 
D3 7 14 D6 

D4 8 13 D5 

Q4 9 12 Q5 

GND 10 11 CK 

(TOP VIEW) 

lEe LOGIC SYMBOL 

CLR 
CK 

01 Q1 

02 Q2 

03 Q3 

04 Q4 

05 

06 

07 

08 



~~~~~~~~~~~~~~TC74LVX273F/FW/FS 

SYSTEM DIAGRAM 

Dl D2 D3 D4 D5 D6 D7 D8 

3 4 7 8 13 14 17 18 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - 0.5-Vee + 0.5 V 

Input Diode Current 11K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ± 25 mA 

DC Vee/Ground Current Icc ±75 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tstg - 65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT a-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dv 0-100 ns/V 
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DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C ~a = - 40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 V 

High - Level VIN = IOH = - 5Ot-lA 2.0 1.9 2.0 - 1.9 -
VOH IOH = - 5Ot-lA 3.0 2.9 3.0 - 2.9 -

Output Voltage VIHorVIL IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level VIN = 10l= 50pA 2.0 - 0.0 0.1 - 0.1 
VOL VIHorVIL 

IOL= 50pA 3.0 - 0.0 0.1 - 0.1 
Output Voltage IOL=4mA 3.0 - - 0.36 - 0.44 

Input Leakage Current liN VI N = S.SV or GND 3.6 - - ± 0.1 - ± 1.0 

Quiescent Supply Current lee VIN = Vee or GND 3.6 - - 4.0 - 40.0 
pA 

TIMING REQUIREMENTS (Input tr = tf = 3ns) 

TEST CONDITION Ta = 25°C Ta = -40-8SoC 
PARAMETER SYMBOL UNIT 

Vee (V) LIMIT LIMIT 

Minimum Pulse Width tW(L) 2.7 8.0 9.5 
(CK) tW(H) 3.3 ± 0.3 5.5 6.5 

Minimum Pulse Width 
tW(L) 

2.7 7.5 8.5 
(CLR) 3.3 ± 0.3 5.0 6.0 

Minimum Se~ - up Time ts 2.7 8.0 9.5 ns 
3.3 ±0.3 5.5 6.5 

Minimum Hold Time th 2.7 1.0 1.0 
3.3 ± 0.3 1.0 1.0 

Minimum Removal Time t rem 
2.7 4.0 4.0 

(CLR) 3.3 ± 0.3 2.5 2.5 
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-------------- TC74LVX273F/FW/FS 

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3ns ) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL 

Vcc(V} CL (pF) MIN. TYP. MAX. 

2.7 15 - 9.0 16.9 
Propagation Delay Time tPLH 50 - 11.5 20.4 

(CK-Q) tpHL 3.3 ±0.3 15 - 7.1 11.0 
50 - 9.6 14.5 

2.7 15 - 9.3 17.6 
Propagation Delay Time tpHL 50 - 11.S 21.1 

(CLR-Q) 3.3 ±0.3 15 - 7.3 11.5 
50 - 9.S 15.0 

2.7 15 55 110 -
Maximum 

fMAX 
50 45 60 -

Clock Frequency 3.3 ±0.3 15 95 150 -
50 60 90 -

Output to Output Skew tosLH (Note 1) 2.7 50 - - 1.5 
tosHL 3.3 ± 0.3 50 - - 1.5 

Input Capacitance CIN (Note 2) - 4 10 

Power Dissipation Capacitance CPO (Note 3) - 31 -

Note (1) Parameter guaranteed by design. tOSLH = ItpLH m - t pLHn I, tosHL = ItPHL m - t pHLn I 

Note (2) Parameter guaranteed by design. 

Ta = -40-S5°C 
UNIT 

MIN. MAX. 

1.0 20.5 
1.0 24.0 
1.0 13.0 
1.0 16.5 ns 
1.0 20.5 
1.0 24.0 
1.0 13.5 
1.0 17.0 
55 -
40 - MHz 
SO -
55 -
- 1.5 ns - 1.5 
- 10 

pF 
- -

Note (3) Cpo 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: 

Ic"opr.) =Cpo·Vcc·fIN+lcc/S{per F/F) 
And the total Cpo when n pes. of FIF operate can be gained by the following equation: 

Cpo (total) = 22 + 9· n 
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TC74LVX273F/FW/FS --------------

NOISE CHARACTERISTICS (Input tr = tf = 3ns, CL = SOpF) 

TEST CONDITION Ta = 25°C 
UNIT PARAMETER SYMBOL 

Vee (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.5 0.8 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V 
Minimum Dynamic VOL 

Minimum High Level 
Dynamic Input Voltage V1HD 3.3 - 2.0 V 

Maximum Low Level V1LD 3.3 - 0.8 V 
Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX373F/F~/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. 
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. 

FEATURES: 

• High Speed································· tpd = 5.8ns(typ.) at Vee = 3.3V 

• Low Power Dissipation ............ lee = 4,uA(Max.) at Ta = 25°C 

• Input Voltage Level·················· VIL = O.8V(Max.) at Vee = 3V 

VIH = 2.0V(Min.) at Vee;" 3V 

• Power Do':'Vn Protection is provided on all inputs. 

• Balanced Propagation Delays··· tpLH=tpHL 

• Low Noise .................................. VOLP = O.8V(Max.) 

• Pin and Function Compatible with 74HC373 

TRUTH TABLE 

INPUTS 
OUTPUTS 

OE LE D 

H X X Z 

L L X Qn 

L H L L 

L H H H 

X : Don't Care 
Z : High Impedance 
Qn:Q outputs are latched at the time 

when the LE input is taken to a low 
logic level. 
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F (SOP20- P- 300) FW (SOL20- P- 300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 

20~ 

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

PIN ASSIGNMENT 

OE 1 

QO 2 
DO 3 
D1 4 

01 5 

Q2 6 
D2 7 

D3 8 

Q3 9 
GND 10 

(TOP VIEW) 

IEC LOGIC SYMBOL 

DO 
D1 (4) 

D2 (7) 

D3 (S) 

D4 (13) 

D5 (14) 

D6 (17) 

D7 (1S) 

20 

19 

18 
17 

16 

15 

14 

13 

12 
11 

Vcc 
.Q7 

D7 
D6 

Q6 

Q5 
D5 

D4 

Q4 
LE 



SYSTEM DIAGRAM 

00 01 02 03 04 05 06 07 

QO Q 1 Q2 Q3 Q4 Q5 Q6 07 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - 0.5-Vee + 0.5 V 

Input Diode Current 11K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ± 25 mA 

DC Vee/Ground Current lee ±75 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tst9 -65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT a-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dtldv 0-100 ns/V 
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~~~~~~~~~~~~~~TC74LVX373F/FW/FS 

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C ~a = - 40-8SoC 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 V 

High - Level VIN = IOH = - SO,uA 2.0 1.9 2.0 - 1.9 -
VOH IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -

Output Voltage VIHorVIL IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level VIN = IOL = SO,uA 2.0 - 0.0 0.1 - 0.1 
VOL VIHorVIL 

IOL = SO,uA 3.0 - 0.0 0.1 - 0.1 
Output Voltage IOL = 4mA 3.0 - - 0.36 - 0.44 

3 - State Output 
loz 

VI N = VIH or VI L 3.6 - - ± 0.25 - ±2.S 
Off - State Current VOUT = Vee or GND 

Input Leakage Current liN VIN = S.SV or GND 3.6 - - ±0.1 - ± 1.0 
,uA 

Quiescent Supply Current lee VIN=VeeorGND 3.6 - - 4.0 - 40.0 

TIMING REQUIREMENTS (Input t, = tf = 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 7.5 
(LE) 3.3 ± 0.3 5.0 5.0 

Minimum Set - up Time ts 
2.7 6.0 6.0 ns 

3.3 ± 0.3 4.0 4.0 

Minimum Hold Time th 
2.7 1.0 1.0 

3.3 ± 0.3 1.0 1.0 
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TC74LVX373F/FW/FS ~~~~~~~~~~~~~~ 

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3ns ) 

TEST CONDITION Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL UNIT 

VCC(V) CL(pF) MIN. TYP. MAX. 

2.7 15 - 7.5 14.5 
tpLH 50 - 10.0 18.0 

Propagation Delay Time 
tpHL 15 - 5.8 9.3 

(LE-Q) 3.3 ± 0.3 
50 - 8.3 12.8 

2.7 15 - 7.7 15.0 
tpLH SO - 10.2 18.5 

Propagation Delay Time 
tpHL 15 - 6.0 9.7 

(D-Q) 3.3 ± 0.3 so - 8.5 13.2 
15 7.7 15.0 2.7 -

tpZL 50 - 10.2 18.5 
Output Enable Time 

tpZH 
RL=lkD. 

15 - 6.0 9.7 
3.3 ± 0.3 

50 - 8.5 13.2 

9utput Disable Time tpLZ RL=1kD. 
2.7 50 - 9.8 18.0 

tpHZ 3.3 ± 0.3 50 - 8.2 12.8 

Output to Output Skew tosLH (Note 1) 2.7 50 - - 1.5 
tosHL 3.3 ± 0.3 50 - - 1.5 

Input Capacitance CIN (Note 2) - 4 10 

Output Capacitance COUT - 6 -
Power Dissipation Capacitance CPO (Note 3) - 27 -

Note (1) Parameter guaranteed by design. tOSLH = ItpLH m - t pLHn I, tOSHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 17.5 
1.0 21.0 

1.0 11.0 
1.0 '14.5 

1.0 18.5 
1.0 22.0 

1.0 11.5 
1,0 15.0 

1.0 18.5 
1.0 22.0 
1.0 11.5 
1.0 15.0 
1.0 21.0 
1.0 14.5 
- 1.5 
- 1.5 
- 10 

- -
- -

Note (3) Cpo 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: 

Icdopr.) = C po' VCe' fiN + Icc 18 (per Latch) 
And the total Cpo when n pes. of Latch operate can be gained by the following equation: 

CpD (total) = 14 + 13 . n 

216 

ns 

pF 



~~~~~~~~~~~~~~TC74LVX373F/F~/FS 

NOISE CHARACTERISTICS (Input t - tf = 3ns CL = SOpF) r- , 
TEST CONDITION Ta = 25°C 

PARAMETER SYMBOL UNIT 
VcdV) TYP. LIMIT 

Quiet Output VOLP 3.3 0.5 0.8 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V Minimum Dynamic VOL 

Minimum High Level V1HD 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX374F/FlM/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. 

FEATURES: 

• High Speed·· .. ····························· fMAX = 160MHz(typ.) 

at Vee = 3.3V 

• Low Power Dissipation ............ lee = 4,uA(Max.) at Ta = 25°C 

• Input Voltage Level .................. VIL=O.8V(Max.) at Vee=3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays .. · tpLH:::::tpHL 
• Low Noise .................................. VOLP = 0.8V(Max.) 

• Pin and Function Compatible with 74HC374 

TRUTH TABLE 

INPUTS 
OUTPUTS 

OE CK D 

H X X Z 

L L X On 
L S L L 

L S H H 

X Don't Care 
Z Hig~ Impedance 
On No Change 
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F (SOP20- P- 300) FW (SOL20- P- 300) 
Weight: 0.22g (TYP.) Weitht : 0.469 (TYP.) 

20~ 

FS ( SSOP20- P- 22SA) 
Weight: 0.09g (TYP.) 

PIN ASSIGNMENT 

OE 1 20 Vcc 
00 2 19 07 
DO 3 18 D7 
D1 4 17 D6 
01 5 16 06 
02 6 15 05 
D2 7 14 D5 
D3 8 13 D4 

03 9 12 04 
GND 10 11 CK 

(TOP VIEW) 

IEC LOGIC SYMBOL 

DO 1 D I> \l (2) QO 

Dl 
(4) (S) Ql 

D2 
(7) (6) Q2 

D3 
(8) (9) Q3 

D4 (13) (12) Q4 

DS (14) (lS) Q5 

D6 (17) (16) Q6 

D7 (18) (19) Q7 



--------------TC74LVX374F/FW/FS 

SYSTEM DIAGRAM 

DO D 1 D2 D3 D4 DS D6 D7 

QO Ql Q2 Q3 Q4 QS Q6 Q7 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - O.S-Vee + 0.5 V 

Input Diode Current II K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ± 25 mA 

DC Vee/Ground Current lee ±75 mA 

Power Dissipation PD 180 mW 

Storage Temperature Tstg -65-150· °C 

Lead Temperatur-e 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT a-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dtldv 0-100 ns/V 
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TC74LVX374F/FW/FS~~~~~~~~~~~~~~ 

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
V1H 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
V1L 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 V 

High - Level V1N = IOH = - 50,uA 2.0 1.9 2.0 - 1.9 -
VOH IOH = - 50,uA 3.0 2.9 3.0 - 2.9 -

Output Voltage V1HorV1L IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level V1N = IOL = 50,uA 2.0 - 0.0 0.1 - 0.1 
VOL IOL = 50,uA 3.0 - 0.0 0.1 - 0.1 

Output Voltage VIHorV1L IOL=4mA 3.0 - - 0.36 - 0.44 

3 - State Output 
loz 

VIN = V1H orV1L 3.6 - - ± 0.25 - ±2.5 Off - State Current VOUT = Vee or GND 

Input Leakage Current liN V1N = 5.5V or GND 3.6 - - ± 0.1 - ± 1.0 ,uA 

Quiescent Supply Current lee V1N = Vee or GND 3.6 - - 4.0 - 40.0 

TIMING REQUIREMENTS ( Input t, = tf = 3ns) 

PARAMETER 
TEST CONDITION Ta = 25°C Ta = -40-85°C 

SYMBOL UNIT 
Vee (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 

Minimum Set - up Time ts 
2.7 6.5 6.5 ns 

3.3 ± 0.3 4.5 4.5 

Minimum Hold Time th 
2.7 2.0 2.0 

3.3 ± 0.3 2.0 2.0 
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TC74LVX374F/FlM/FS 

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

TEST CONDITION Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL 

Vee (V) CL(pF) MIN. TYP. MAX. MIN. MAX. 

2.7 15 - 8.5 16.3 1.0 19.5 
Propagation Delay Time tpLH 50 - 11.0 19.8 1.0 23.0 

(CK-Q) tpHL 3.3 ± 0.3 15 - 6.7 10.6 1.0 12.5 
50 - 9.2 14.1 1.0 16.0 

2.7 15 - 7.6 14.5 1.0 17.5 
tpZL 50 - 10.1 18.0 1.0 21.0 

ns 
Output Enable Time 

tpZH 
RL=lkn 

15 - 5.9 9.3 1.0 11.0 3.3 ± 0.3 
50 - 8.4 12.8 1.0 14.5 

Output Disable Time tpLZ RL=lkn 
2.7 50 - 11.5 18.5 1.0 22.0 

tpHZ 3.3 ± 0.3 50 - 9.6 13.2 1.0 15.0 

2.7 15 60 115 - 50 -
- -Maximum 

f MAX 
50 45 60 40 MHz 

Clock Frequency 3.3 ± 0.3 15 100 160 
50 60 95 

Output to Output Skew tosLH (Note 1) 
2.7 50 - -

tosHL 3.3 ± 0.3 50 - -

Input Capacitance CIN (Note 2) - 4 

Output Capacitance COUT - 6 

Power Dissipation Capacitance CPO (Note 3) - 32 

Note (1) Parameter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I 
Note (2) Parameter guaranteed by design. 

- 85 -
- 55 -
1.5 - 1.5 
1.5 - 1.5 

10 - 10 

- - -

- - -

Note (3) CPD 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: 

I(dopr.) = CPD ' Vee' fiN + Icc 18 (per F IF) 
And the total CpD when n pes. of Flip Flop operate can be gained by the following equation: 

CPD (total) = 20 + 12· n 
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NOISE CHARACTERISTICS (Input t = tf = 3ns CL = 50pF) r , 
TEST CONDITION Ta = 25°C 

UNIT PARAMETER SYMBOL 
Vee (V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.5 0.8 V Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V Minimum Dynamic VOL 

Minimum High Level V1HD 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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TC74LVX573F/FlM/FS 
OCTAL D - TYPE LATCH WITH 3 - STATE OUTPUT 

The TC74LVX5'73 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. 

FEATURES: 
• High Speed ................................ · tpd = 6.4ns(typ.) at Vee = 3.3V 

• Low Power Dissipation ............ lee = 4,uA(Max.) at Ta = 25°C 

• Input Voltage Level .................. VIL=O.8V(Max.)atVee=3V 

VIH = 2.0V(Min.) at Vee = 3V 

• Power Down Protection is provided on all inputs. 

• Balanced Propagation Delays .. · tPlH =::: tpHl 

• Low Noise .................................. VOlP = O.8V(Max.) 

• Pin and Function Compatible with 74HC573 

TRUTH TABLE 

INPUTS 
OUTPUTS 

OE LE D 

H X X Z 

L L X On 

L H L L 

L H H H 

X : Don't Care 
Z : High Impedance 
On:O outputs are latched at the time 

when the LE input is taken to a low 
logic level. 
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20~20~ 
F (SOP20- P- 300) FW (SOL20- P- 300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 

20~ 

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

PIN ASSIGNMENT 

OE 20 Vce 
DO 2 19 00 
D1 3 18 01 
D2 4 17 02 
D3 5 16 03 
D4 6 15 04 
D5 7 14 05 
D6 8 13 06 
D7 9 12 07 

GND 10 11 LE 

(TOP VIEW) 

IEC LOGIC SYMBOL 

DO 1 D 
(19) 

00 

Dl 
(3) (18) 

01 

D2 
(4) (17) 

02 

D3 
(5) (16) 

03 

D4 
(6) (15) 

04 

D5 
(7) (14) 

05 

D6 
(8) (13) 

06 

D7 
(9) (12) 

07 



TC74LVX573F/FW/FS--------------

SYSTEM DIAGRAM 

QO Ql Q2 Q3 Q4 Q5 Q6 Q7 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT - O.S-Vee + 0.5 V 

Input Diode Current 11K -20 mA 

Output Diode Current 10K ±20 mA 

DC Output Current lOUT ± 25 mA 

DC VccfGround Current Icc ±75 mA 

Power Dissipation Po 180 mW 

Storage Temperature Tstg - 65-150 °C 

Lead Temperature 10see TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 V 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT a-Vee V 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dv 0-100 ns/V 
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~~~~~~~~~~~~~~ TC74LVX573F/FW/FS 

DC ELECTRICAL CHARACTERISTICS 

~ Ta = 25°C ira = - 40-8SoC 
PARAMETER SYMBOL TEST CONDITION UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.0 1.5 - - 1.5 -
VIH 3.0 2.0 - - 2.0 -

Input Voltage 3.6 2.4 - - 2.4 -

Low - Level 2.0 - - 0.5 - 0.5 
VIL 3.0 - - 0.8 - 0.8 

Input Voltage 3.6 - - 0.8 - 0.8 
V 

High - Level V1N = IOH = - sO,uA 2.0 1.9 2.0 - 1.9 -
VOH IOH = - SO,uA 3.0 2.9 3.0 - 2.9 -

Output Voltage VIHorVIL IOH = -4mA 3.0 2.58 - - 2.48 -

Low - Level VIN = IOL = SO,uA 2.0 - 0.0 0.1 - 0.1 
VOL VIHorVIL 

IOL = SO,uA 3.0 - 0.0 0.1 - 0.1 
Output Voltage IOL=4mA 3.0 - - 0.36 - 0.44 

3 - State Output 
loz 

VIN=VIHorVIL 3.6 - - ± 0.25 - ± 2.5 
Off - State Current VOUT = Vee or GND 

Input Leakage Current II N VI N = S.5V or GND 3.6 - - ±0.1 - ± 1.0 
,uA 

Quiescent Supply Current Icc V1N=VeeorGND 3.6 - - 4.0 - 40.0 

TIMING REQUIREMENTS (Input tr = tf = 3ns) 

TEST CONDITION Ta = 2S0( Ta = -40-8S0( 
PARAMETER SYMBOL UNIT 

Vee (V) LIMIT LIMIT 

Minimum Pulse Width 
tW(H) 

2.7 6.5 7.5 
( LE ) 3.3 ± 0.3 5.0 5.0 

Minimum Set - up Time ts 
2.7 5.0 5.0 ns 

3.3 ± 0.3 3.5 3.5 

Minimum Hold Time th 
2.7 1.5 1.5 

3.3 ± 0.3 1.5 1.5 
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TC74LVX573F/FW/FS --------------

AC ELECTRICAL CHARACTERISTICS ( Input tr = tf = 3ns ) 

TEST CONDITION Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL UNIT 

Vee (V) CdpF) MIN. TYP. MAX. 

2.7 15 - 8.2 15.6 
tpLH 50 - 10.7 19.1 

Propagation Delay Time 
tPHL 15 - 6.4 10.1 

(LE -Q) 3.3 ± 0.3 
50 - 8.9 13.6 

2.7 15 - 7.6 14.5 
tpLH 50 - 10.1 18.0 

Propagation Delay Time 
tpHL 15 - 5.9 9.3 

(D-Q) 3.3 ±0.3 
50 - 8.4 12.8 
15 7.8 15.0 2.7 -

tpZL 50 - 10.3 18.5 
Output Enable Time 

tpZH 
RL=1kn 

15 - 6.1 9.7 3.3 ±0.3 
50 - 8.6 13.2 

Output Disable Time tpLZ RL=lkn 
2.7 50 - 12.1 19.1 

tpHZ 3.3 ±0.3 50 - 10.1 13.6 

Output to Output Skew tosLH (Note 1) 2.7 50 - - 1.5 
tosHL 3.3 ±0.3 50 - - 1.5 

Input Capacitance CIN (Note 2) - 4 10 

Output Capacitance (OUT - 6 -
Power Dissipation Capacitance CPO (Note 3) - 29 -

Note (1) Parruneter guaranteed by design. tosLH = ItpLH m - t pLHn I, tosHL = ItpHLm - t pHLn I 
Note (2) Parameter guaranteed by design. 

MIN. MAX. 

1.0 18.5 
1.0 22.0 
1.0 12.0 
1.0 15.5 
1.0 17.5 
1.0 21.0 
1.0 11.0 
1.0 14.5 
1.0 18.5 
1.0 22.0 
1.0 12.0 
1.0 15.5 
1.0 22.0 
1.0 15.5 
- 1.5 
- 1.5 
- 10 

- -
- -

Note (3) Cpo 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: 

ledopr.) = (po· Vee· fiN + lect8 (per Latch) 
And the total Cpo when n pcs. of Latch operate can be gained by the following equation: 

(po (total) = 21 + 8· n 
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~~~~~~~~~~~~~~TC74LVX573F/FW/FS 

NOISE CHARACTERISTICS (Input tr = tf = 3ns , CL = SOpF) 

TEST CONDITION Ta = 25°C 
PARAMETER SYMBOL UNIT 

Vcc(V) TYP. LIMIT 

Quiet Output VOLP 3.3 0.5 0.8 V 
Maximum Dynamic VOL 

Quiet Output VOLV 3.3 -0.5 -0.8 V Minimum Dynamic VOL 

Minimum High Level V1HD 3.3 - 2.0 V Dynamic Input Voltage 

Maximum Low Level V1LD 3.3 - 0.8 V Dynamic Input Voltage 

INPUT EQUIVALENT CIRCUIT 
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10. NEW PRODUCT INFORMATION (1) 
(DUAL SUPPLY OCTAL BUS TRANSCEIVER TC74LVX4245) == 





DUAL SUPPLY OCTAL BUS TRANSCEIVER 

The TC7 4L VX4245 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 

dissi pa tion. 

It is intended for 2 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. 

The A - port interfaces with the 5V bus, the B - port with 

the 3.3V bus. 

All inputs are equipped with protection circuits against 

static discharge or transient excess voltage. 

FEATURES: 
-High Speed ............................... tpd = 6.0ns (typ.) 

. at VeeA = 5.0V / VeeB = 3.3V 
-Low Power Dissipation ........... ICC = 8p.A (max.) at Ta = 25°C 
-Symmetrical Output Impedance 

········IOUTA= ±24mA (min.) 
lOUTS = ± 12mA (min.) 
at VeeA = 4.5V / VeeB = 3.0V 

-Low Noise ................................ VOLP = 1.5V (max.) 

IEC LOGIC SYMBOL 
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TC74LVX4245FS 
(TENTATIVE) 

FS (SSOP24 - P - 300A) 
Weight:0.14g (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. 

PIN ASSIGNMENT 

VCCA 1 24 VCCB 
DIR 2 23 VCCB 
A1 3 22 G 
A2 4 21 B1 
A3 5 20 B2 
A4 6 19 B3 
AS 7 18 B4 
A6 8 17 B5 
A7 9 16 B6 
A8 10 15 B7 

GND 11 14 B8 
GND 12 13 GND 

(TOP VIEW) 



TC74LVX4245FS 

TRUTH TABLE 

INPUTS FUNCTION 
OUTPUTS 

G DIR A BUS B BUS 

L L A=B OUTPUT INPUT 

L H B=A INPUT OUTPUT 

H X Z High Impedance 

X: Don't Care 
Z: High Impedance 

BLOCK DIAGRAM 

DIR 

A1 

A8 

VCcA VCCB 

.-----------~-----~------------I I II I 
i I I, I 
I I II I 

I ..... _._._._._._. 
• I 

I II I 

Logic :: 

I Level :: 
I II 

: Converter: : 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I II I 
.-.-.-.-.~.-.-.-.-.-.-.-.-

I II J. 

I: x>----+--L-II " : I 
· : : :: :. 

I. II 
• I II II 

I: :: :: :1 
• I I I I. 

~'-'-'-'-'-'-'-'~'-'-'-'H'-'-'-'-'-'-'-'~ 
I II II I 
I II II I 
I I, II I 

I "" I I I I" I 
~._._._._._._._.~._.~._.u._._._._._._._.~ 

Same as above block 
L._._._._._._._._._._._._._._._._._._._.~ 

L ______ ---1---------J '---J-_J '---------:r--------J 
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----------------TC74LVX4245FS 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range 
VCCA - 0.5-7.0 

V 
VCCB -0.5-7.0 

DC Input Voltage VIN - O.S-VCCA + 0.5 V 

DC Bus 1/ 0 Voltage 
VI/OA - O.S-VccA + 0.5 

V 
VI/OB - O.S-VCCB + 0.5 

Input Diode Current 11K -20 

Output Diode Current 
mA 

IIIOK ±50 

IOUTA ±50 
DC Output Current mA 

IOUTB ± 50 

DC Vee I Ground ICCA ±200 
mA 

Current ICCB ± 100 

Power Dissipation Po 180 mW 

Storage Temperature Tstg - 65-150 °C 

Lead Temperature (lOs) TL 300 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage 
VCCA 4.5-5.5 

V 
VccB 2.7-3.6 

Input Voltage VIN O-VccA V 

Bus I 10 Voltage 
VlloA O-VccA 

V 
VI/OB O-VCCB 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dV 
0-8 (VccA = 4.5-5.5V) 

ns/V 
0-8 (VCCB = 2.7-3.6V) 
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TC74LVX4245FS ---------------

DC ELECTRICAL CHARACTERISTICS (VCcA) VccB = 2.7-3.6V 

r-- Ta = 25°C Ta = -40-S5°C 
PARAMETER SYMBOL TEST CONDITION VccA UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 4.5 
VIHA DIR, G,An - 2.0 - - 2.0 - V Input Voltage 

5.5 

Low- Level 4.5 

Input Voltage VILA DIR, G,An - - - O.S - O.S V 
5.5 

VINA= IOH = - 100pA 4.5 4.4 4.5 - 4.4 -High - Level 
VoHA 

VIHA or VILA IOH = -24mA 4.5 3.S6 - - 3.76 - V Output Voltage VINB = IOH = - 50mA* 5.5 - - - 3.85 -
VIHB or VILB 

VINA= IOL = 100,uA 4.5 - 0.0 0.1 - 0.1 Low - Level 
VOLA VIHA or VILA IOL= 24mA 4.5 - - 0.36 - 0.44 V Output Voltage VINB = IOL = 50mA* 5.5 - - - - 1.65 

VIHB or VILB 

3 - State Output VINA = VIHA or VILA 
IOZA VINB = VIHB or VILB 5.5 - - ±0.5 - ±5.0 ,uA Off - State Current 

VI/OA = VccA or GND 

Input Leakage Current IINA V IN (DIR,G) = VCcA or GND 5.5 - - ±0.1 - ± 1.0 ,uA 

ICCA 
VINA = VCcA or GND 5.5 - - 8.0 - 80.0 ,uA 

Quiescent Supply VINB = VccB or GND 

Current 
IcerA 

PER INPUT :VINA = 3.4V 5.5 - - 2.3 - 2.5 mA OTHER INPUT: VCCA or GND 

*: This specification indicates the capability of driving 75.0 transmission lines. 
One output should be tested at a time for a lams maximum duration. 

DC ELECTRICAL CHARACTERISTICS (Vccs) VCcA = 4.5-5.5V 

r-- Ta = 25°C Ta = -40-85°C 
PARAMETER SYMBOL TEST CONDITION VeeB UNIT 

(V) MIN. TYP. MAX. MIN. MAX. 

High - Level 2.7 2.0 - - 2.0 -
V Input Voltage VIHB Bn 

3.6 2.2 - - 2.2 -
Low - Level 2.7 - - 0.8 - 0.8 V Input Voltage VILB Bn 3.6 - - O.S - O.S 

High - Level IOH = -100,uA 3.0 2.9 3.0 - 2.9 -
VoHB 

VINA= IOH = -SmA 2.7 2.26 - - 2.20 -
Output Voltage VIHA or VILA IOH = -12mA 3.0 2.48 - - 2.40 -

IOL = 100,uA 3.0 - 0.0 0.1 - 0.1 V 
Low - Level 

VOLB VINA= IOL=SmA 2.7 - - 0.31 - 0.40 
Output Voltage VIHA or VILA IOL= 12mA 3.0 - - 0.31 - 0.40 

3 - State Output 
lozB VINA = VIHA or VILA 3.6 - - ±0.5 - ±5.0 Off - State Current Vl/oB = VCCB or GND 

VINA = VecA or GND 
,uA 

leeB 3.6 - - 5.0 - 50.0 
Quiescent Supply VINB = VccB or GND 

Current 
leerB 

PER INPUT: VINB = 3.0V 3.6 - - 0.35 - 0.50 mA OTHERINPUT:VcrBorGND 
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---------------- TC74LVX4245FS 

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 3ns, CL = 50pF, RL = 500.0, VCCA = 5.0 ± O.5V ) 

Ta = 25°C Ta = - 40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCCB (V) MIN. TYP. MAX. MIN. MAX. 

Propagation Delay Time tpLH 2.7 - 7.1 9.5 1.0 10.5 
(An ~ Bn') tpHL 3.3 ± 0.3 - 6.5 8.6 1.0 9.5 

INPUT: An 
3-State Output Enable Time tpZL OUTPUT: Bn 2.7 - 9.5 12.5 1.0 13.8 

(G" ~ Bn) tpZH (DIR= "H") 3.3 ± 0.3 - 8.6 11.4 1.0 12.5 

3-State Output Disable Time tpLZ 2.7 - 5.3 9.1 1.0 10.0 
(G ~ Bn) tpHZ 3.3 ± 0.3 - 5.3 9.1 1.0 10.0 

Propagation Delay Time tpLH 2.7 - 7.0 9.5 1.0 10.5 ns 
(Bn~An) tpHL 3.3 ± 0.3 - 6.4 8.6 1.0 9.5 

INPUT: Bn 
3-State Output Enable Time tpZL OUTPUT: An 2.7 - 8.5 11.6 1.0 12.7 

(G ~An) tPZH (DIR= "L") 
3.3 ± 0.3 - 7.7 10.5 1.0 11.5 

3-State Output Disable Time tpLZ 2.7 - 5.1 6.8 1.0 7.5 
(G ~An) tpHZ 3.3 ± 0.3 - 5.1 6.8 1.0 7.5 

Output to Output Skew tOSLH (Note 1) 
2.7 - - 1.5 - 1.5 

tOSHL 3.3 ± 0.3 - - 1.5 - 1.5 

In p ut Capacitance CINA DIR,G 3.3 ± 0.3 - 5 10 - 10 

Bus Input Capacitance ClIO An,Bn 3.3 ± 0.3 - 13 - - -
A~B(DIR="H") 3.3 ± 0.3 - 17 - - -

Power Dissipation CPDA 
B ~A(DJR="L") 3.3 ± 0.3 - 25 - - -

pF 
Capacitance 

(Note 2) A~B(DIR="H") 3.3 ± 0.3 - 4 - - -
CPDB 

B~A(DJR="L") 3.3 ± 0.3 - 4 - - -

Note 1 Parameter guaranteed by design. tosLH=ltPLHm-tPLHnl, tosHL=ltPHLm-tpHLnl 
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: 

IcC(opr.) = CPD . V cc . fl N + Icc / 8 (per bit) 
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TC74LVX4245FS---------------

NOISE CHARACTERISTICS (Input t = tf = 3ns CL = SOpF, RL = SOOn) r 

TEST CONDITION Ta = 25°C 
UNIT PARAMETER SYMBOL 

VCCA(V) VCcs(V) TYP. LIMIT 

Quiet Output Maximum 
VOLPA 

INPUT: Bn 5.0 3.3 1.0 1.5 V Dynamic VoL(A) OUTPUT: An 
Quiet Output Minimum 
Dynamic Vol(A) VOlvA 

(DIR="L" ) 5.0 3.3 -0.6 -1.2 V 

Quiet Output Maximum 
VolPB 

INPUT: An 5.0 3.3 0.8 1.2 V Dynamic VOl(B) OUTPUT; Sn 
Quiet Output Minimum 

VOlvB 
(DIR="H") 5.0 3.3 -0.5 -0.8 V Dynamic VOL(B) 

Minimum High Level 
Dynamic Input' Voltage V1HoA INPUT: An 5.0 3.3 - 2.0 V 

Maximum Low Level 
VlloA INPUT: An 5.0 3.3 - 0.8 V . Dynamic Input Voltage 

Minimum High Level 
Dynamic Input Voltage V1HOS INPUT: Sn 5.0 3.3 - 2.0 V 

Maximum low Level 
V1LOS INPUT; Sn 5.0 3.3 - 0.8 V Dynamic Input Voltage 
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--------------- TC74LVX4245FS 

SSOP 24PIN OUTLINE DRAWING (SSOP24 - P - 300A) Unit:mm 

O.325TYP 

Weight: O.14g (TYP.) 

237 





= 

11. NEW PRODUCT INFORMATION (2) 
(TC74LCX Series Product Guide) 





TC74LCX Series 

LOW VOLTAGE HIGH SPEED BUS DRIVER SERIES WITH 5V TOLERANT INPUTS AND 

OUTPUTS 

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 I/O terminal even in a power down mode. 

(1 ) FEATURES 

o Low Voltage Operation .... Vee = 2.0-3.6V 

o High Speed Operation ...... tpd = 6.5 ns Max. ('240 Type) 

o Output Current .................. IOH/loL = ±24mA 

o Low Power Dissipation ..... Icc = 10)..LA Max. 

o Latch-up Performance ...... ±300mA 

o ESD Performance .............. ±2000V (MIL-STD-883), ±200V (Machine Model) 

o Power Down Protection is provided all inputs and outputs. 

o Available in JEDEC SOP, ElAJ SOP and SSOP. 

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 

74LCX 74LVQ 74LVX 74AC 74VHC 
Propagation Delay Time tpd 

6.5 10.5 11 8 8.5 ('240 Type) (Max.) 

Output Current IOH/loL ± 24 ± 12 ±4 ± 24 ±8 (Min.) 
Simultaneous Switching VOLP 0.8 0.5 0.3 1.2 0.7 Noise ('240 Type) (Typ.) 

Input Voltage VIHI VIL 2.0 I 0.8 3.15/1.35 

Input Leakage Current IIHI IlL ± 1.0 (Max.) 

Quiescent Supply Icc 10.0 40.0 40.0 80.0 40.0 Current (Max.) 

INPUT Power Down Yes No Yes No Yes Protection 

OUTPUT Power Down Yes No No No No 
Protection 

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

(B) CL = 50pF 

(C) Ta = -40-85°C 
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74HC 

23.0 

±4 
(±6) 

0.5 

40.0 

No 

No 

UNIT Test Condition 

ns (AI,(B), (C) 

mA (A), (C) 

V (B) 

V (A). (C) 

IlA (C) 

IlA (C) 

- -

- -



(a) High Speed Logic Positioning 

* 3.3V CMOS ('240) 

~ • 5V CMOS ('240) 
E. 
f- 24 - * • ::J 
0 LCX . AC 
+-' 
t:: 
OJ 
~ 
~ 

::J 
(.) 

OJ 
> 
'i: 
"C 

E 
::J 

12 * LVQ E ,-

t:: 
'E 
"C ar- • VHC 
OJ 
OJ 
+-' • HC t:: 
co 
~ * LVX co 4-::J 

C) 

I I 1 I I 

5 10 15 20 25 

Guaranteed maximum tpd @85°C (ns) 

Features of each series 

74LCX: * ±24mA drive Bus application 

* Highest operating speed 

* 5V Tolerant Inputs & Outputs 

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 (CL < 50pF) 

* Best cost effective solution for Low Voltage 

random logic application 

* 5V tolerant Inputs 
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(b) I/O Equivalent Circuit & Interfacing 

liD Equivalent Circuit of each series 

Lex Series 

Vee 
r--­
I 
I 
I 

I 
I 
I 
L __ _ 

GND 

---I 

I 
I 
I 

LVQ Series 

Vee 

r--­
I 
I 
I 

GND 

LVX Series 

r--­
I 
I 
I 

I 
I 
I L __ _ 

Vee 

GND 

~ Input Protection Diodes 

~ Output Parasitic Diodes 

Applicable Voltage to I/O Terminals 

~ LeX LVO LVX 

Input Voltage Range 

(Operation) 0- 5.5V 0- Vcc 0- 5.5V 

(Power Down) 0- 5.5V 0* 0- 5.5V 

Output Voltage Range 

(Output Enable) 0- Vcc 0- Vcc 0- Vee 

(Output Disable) 0- 5.5V 0- Vee 0- Vee 

(Power Down) 0- 5.5V 0* 0* 

(*No signal is allowed.) 

Interfacing Between 5V and 3V System 

5V --. 3V 3V --. 5V 3V .-... 5V 

(L~~IC ) LVX (Lg~IC ) HCT LVX4245 

LCX VHCT LCX245 

ACT 
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(2) TC74LCX Series TYPICAL ELECTRICAL CHARACTERISTICS 
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High Level Output Voltage Vo H ' Vee (V) 
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12. TC74LCX SERIES 
TECHNICAL DATA SHEETS 

-





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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TC74LCX240F/FUl/FS 
LOW VOLTAGE OCTAL BUS BUFFER (INVERTED) 

WITH SV TOLERANT INPUTS AND OUTPUTS 

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) Vee 

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: 

• Low Voltage Operation: Vee= 2.0-3.6V 

• High Speed Operation: tpd = 6.5ns(max.) at Vee = 3.0-3.6V 

• Output Current: i10HI I IOL = 24mA(min.) at Vee = 3.0V 

• Latch-up Performance : ± 300mA 

• ESD Performance: ± 2000V (Human Body Model) 

: ± 200V (Machine Model) 

• Available in JEDEC SOP, EIAJ SOP and SSOP 

• Power Down Protection is provided on all inputs and 

outputs. 

• Pin and Function Compatible with the 74 series 

( 74ACNHC/HC/F/ALS/LS etc. ) 240 type. 

IEC LOGIC SYMBOL 

1G 

1A1 1'11 
1A2 1'12 
1A3 1'13 
1A4 1'14 

2G 

2A1 2'11 
2A2 2'12 
2A3 2'13 
2A4 2Y4 
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(TENTATIVE) 

20~20~ 
F (SOP20- P- 300) FW (SOL20- P- 300) 
Weight: 0.22g (TYP.) Weitht : 0.469 (TYP.) 

20~ 

FS ( SSOP20- P- 225A) 
Weight: 0.099 (TYP.) 

TRUTH TABLE 

INPUTS 
OUTPUTS 

G An 

L L H 

L H L 

H X Z 

X : Don't Care 
Z : High Impedance 

PIN ASSIGNMENT 

1G 20 Vee 

1A1 2 19 2G 

2Y4 3 18 I'll 

1A2 4 17 2A4 

2Y3 5 16 1'12 

1A3 6 15 2A3 

2'12 7 14 1'13 

1A4 8 13 2A2 

2'11 9 12 1Y4 

GND 10 11 2A1 

(TOP VIEW) 



TC7 4LCX240F IFW IFS 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT 
-0.5-7.0 (Off-State) V 
- 0.5-Vee + 0.5 (High or Low State)* 

Input Diode Current 11K -50 mA 

Output Diode Current 10K ± 50 (VouT<GND ,VouT>Ved mA 

DC Output Current louT ±50 rnA 

DC Vee/Ground Current Icc /IGND ± 100 mA 

Storage Temperature Tstg -65-150 °C 

* : lOUT absolute maXlmum ratmg must be observed. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 ( Operating) V 
1.5-3.6 ( Data Retention Only) 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT 
0-5.5 ( Off-State) V 
O-Vee (High or Low State) 

Output Current IOH IIOL ±24 (Vee = 3.0-3.6V) rnA 
±12 (Vee = 2.7-3.0V) 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dV 0-10 (VIN =0.8-2V, Vee =3V) ns/V 
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~~~~~~~~~~~~~~TC74LCX240F/FW/FS 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION Vee (V) 
Ta = - 40-8SoC 

SYMBOL UNIT 
MIN. MAX. 

High - Level Input Voltage VIH 2.7-3.6 2.0 - V 

Low - Level Input Voltage VIL 2.7-3.6 - 0.8 V 

IOH = - 100,uA 2.7-3.6 Vee - 0.2 -
High - Level 

VOH 
VIN = 

IOH = -12mA 2.7 2.2 -
Output Voltage VIH or VIL IOH = -18mA 3.0 2.4 - V 

IOH = -24mA 3.0 2.2 -

Low - Level VIN = IOL= 100,uA 2.7-3.6 - 0.2 

Output Voltage VOL VI H or VIL 
IOL = 12mA 2.7 - 0.4 V 
IOL= 24mA 3.0 - 0.55 

Input Leakage Current liN VIN =O-S.SV 2.7-3.6 - ±S.O ,uA 

3 - State Output 
IOl 

VI N = VIH or VI L 2.7-3.6 - ±S.O ,uA Off - State Current VOUT = O-s.sV 

Power Off Leakage Current IOFF VIN /VOUT = S.sV (per Pin) 0 - 100 ,uA 

VIN=VeeorGND 2.7-3.6 - 10.0 
Quiescent Supply Current Icc 

VI N / VOUT = 3.6-S.SV 2.7-3.6 - ± 10.0 
,uA 

Increase in Icc per Input nice VIH=Vee- 0.6V 2.7-3.6 - 500 ,uA 

AC ELECTRICAL CHARACTERISTICS 

Ta = - 40-8SoC 

PARAMETER SYMBOL TEST CONDITION Vee = 2.7V Vee = 3.3 ± 0.3V UNIT 

MAX. MIN. MAX. 

Propagation Delay Time tpLH (Fig. 1,2) 7.5 1.5 6.5 ns 
tpHL 

3-State Output Enable Time tpZL (Fig. 1,3) 9.0 1.5 8.0 ns 
tpZH 

3-State Output Disable Time tpLZ (Fig. 1,3) 8.0 1.5 7.0 ns 
tpHZ 

Output to Output Skew tOSLH (Note 1) - - 1.0 ns 
tOSHL 

Note (1) Parameter guaranteed by deSIgn. (tosLH = ItpLH m - t pLHn I, tOSHL = ItpHLm - t pHLn I) 

DYNAMIC SWITCHING CHARACTERISTICS (Input tr = tf = 2.5n5, CL = 50pF, RL = 500n) 

Vee (V) 
Ta = 25°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
TYPICAL 

Quiet Output VOLP 
VIH = 3.3V, VIL = OV 3.3 TBD V 

Maximum Dynamic VOL 

Quiet Output 
IvOLVI 

VIH = 3.3V, VIL = OV 3.3 TBD V 
Minimum Dynamic VOL 

TBD : Actual performance WIll be noted upon completIon of charactenzatIOn. 
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TC74LCX240F/F~/FS~~~~~~~~~~~~~~ 

CAPACITIVE CHARACTERISTICS 

PARAMETER Vcc (V) 
Ta = 25°C 

SYMBOL TEST CONDITION UNIT 
TYPICAL 

Input Capacitance CIN 3.3 7 pF 

Bus Input Capacitance COUT 3.3 8 pF 

Power Dissipation Capacitance Cpo fiN = 10MHz (Note 1) 3.3 TBD pF 

Note (1) CPD IS defined as the value of the mternal equIvalent capacItance whIch IS calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

Icdopr.) = C PD' VCe' f IN + Icc 18 (per bit) 

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

TEST CIRCUIT 

Fig .1 

Switch 
Open 

0---0 6.0V 
0---0 GND 

RL 
OUTPUT o---__ -+-_ MEASURE 

CL 1 RL 

I n 

CL = sOpF 
RL = soon 

254 

Parameter Switch 

tpLH, tpHL Open 

tpLZ, tpZL 6.0V 

tpHZ, tpZH GND 



AC WAVEFORM 

Fig.2 (tpLH, tpHL) 

INPUT 
(A) 

OUTPUT 
('1) 

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

OUTPUT ENABLE 
(G) 

OUTPUT ('1) 
Low to Off to Low 

OUTPUT ('1) 
High to Off to High 

tf 2.Sns tr 2.Sns 

2.7V 

GND 

r-----~~--------- VOH 

tr 2.5ns 

OUTPUTS 
ENABLED 

1.SV 

'-----VOL 

tf 2.5ns 

OUTPUTS 

DISABLED 
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l.5V 

1.5V 

OUTPUTS 
ENABLED 

TC7 4LCX240F IFW IFS 

2.7V 

GND 

3.0V 

GND 



TC7 4LCX244F IFW IFS 
LOW VOLTAGE OCTAL BUS BUFFER 

WITH 5V TOLERANT INPUTS AND OUTPUTS 

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) Vee 

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: Vee = 2.0-3.6V 
• High Speed Operation : tpd = 6.5ns(max.} at Vee = 3.0 - 3.6V 

• Output Current: IloHI I IOL = 24mA(min.} at Vee = 3.0V 

• Latch-up Performance: ± 300mA 

• ESD Performance : ± 2000V (Human Body Model) 
: ± 200V (Machine Model) 

• Available in JEDEC SOP, EIAJ SOP and SSOP 

• 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. 

IEC LOGIC SYMBOL 

1G 

1A1 1Y1 
1A2 1Y2 
1A3 1Y3 
1A4 1Y4 

2G 

2A1 2Y1 
2A2 2Y2 
2A3 2Y3 
2A4 2Y4 
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(TENTATIVE) 

20~20~ 
F (50P20- P- 300) FW (50L20- P- 300) 
Weight: 0.22g (TYP.) Weitht: 0.469 (TYP.) 

20~ 

FS ( SSOP20- P- 22SA) 
Weight: 0.09g (TYP.) 

TRUTH TABLE 

INPUTS 
OUTPUTS 

G An 

L L L 

L H H 

H X Z 

X : Don't Care 
Z : High Impedance 

PIN ASSIGNMENT 

1G 1 20 Vee 

1A1 2 19 2G 

2Y4 3 18 1Y1 

1A2 4 17 2A4 

2Y3 5 16 1Y2 

1A3 6 15 2A3 

2Y2 7 14 1Y3 

1A4 8 13 2A2 

2Y1 9 12 1Y4 

GND 10 11 2Al 

(TOP VIEW) 



-------------- TC74LCX244F/FW/FS 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT 
-0.5-7.0 (OFF-State) V 
- O.s-Vee + 0.5 (High or Low State)* 

Input Diode Current 11K -50 mA 

Output Diode Current 10K ±so (VouT<GND ,VouT>Vee) mA 

DC Output Current lOUT ±so mA 

DC Vee/Ground Current lee/lGND ± 100 mA 

Storage Temperature Tstg - 65-150 °C 

*: lOUT absolute maXimum ratmg must be observed. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 
2.0-3.6 ( Operating) V 
1.5-3.6 (Data Retention Only) 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT 
0-5.5 ( OFF-State) V 
O-Vee (High or Low State) 

Output Current IOH I IOL ±24 (Vee = 3.0-3.6V) mA 
±12 (Vee = 2.7-3.0V) 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dV 0-10 (VIN = 0.8-2V, Vee = 3V) ns/V 
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TC74LCX244F/FW/FS --------------

DC ELECTRICAL CHARACTERISTICS 

PARAMETER Vee (V) 
Ta = - 40-8SoC 

SYMBOL TEST CONDITION UNIT 
MIN. MAX. 

High - Level Input Voltage VIH 2.7-3.6 2.0 - V 

Low - Level Input Voltage VIL 2.7-3.6 - 0.8 V 

IOH = -100,uA 2.7-3.6 Vee - 0.2 -
High - Level 

VOH 
VIN = 

IOH = -12mA 2.7 2.2 -
Output Voltage VIH orVIL IOH = -18mA 3.0 2.4 - V 

IOH= -24mA 3.0 2.2 -

Low - Level VIN = IOL= 100,uA 2.7-3.6 - 0.2 

Output Voltage VOL VIH orVIL IOL= 12mA 2.7 - 0.4 V 
IOL=24mA 3.0 - 0.55 

Input Leakage Current liN VIN=O-S.SV 2.7-3.6 - ±S.O ,uA 

3 - State Output 
loz VI N = VIH or VI L 2.7-3.6 - ± 5.0 ,uA Off - State Current VOUT = O-S.SV 

Power Off Leakage Current IOFF VI N / VOUT = S.SV ( per Pin) 0 - 100 ,uA 

VIN=VeeorGND 2.7-3.6 - 10.0 
Quiescent Supply Current Icc 

VIN /VOUT = 3.6-S.SV 2.7-3.6 - ± 10.0 
,uA 

Increase in Icc per Input fllee VIH=Vee - O.6V 2.7-3.6 - 500 ,uA 

AC ELECTRICAL CHARACTERISTICS 

Ta = - 40-85°C 

PARAMETER SYMBOL TEST CONDITION Vee = 2.7V Vee = 3.3 ± O.3V UNIT 

MAX. MIN. MAX. 

Propagation Delay Time tpLH (Fig. 1,2) 7.5 1.5 6.S ns 
tpHL 

3 - State Output Enable Time tpZL (Fig. 1,3) 9.0 1.5 8.0 ns tpZH 

3 - State Output Disable Time tpLZ (Fig. 1,3) 8.0 1.S 7.0 ns 
tpHZ 

Output to Output Skew tOSLH (Note 1) - - 1.0 ns 
tosHL 

Note (1) Parameter guaranteed by desIgn. ( tosLH = ItpLH m - t pLHn I, tosHL = ItPHL m - t pHLn I ) 

DYNAMIC SWITCHING CHARACTERISTICS (Input tr = tf = 2.Sns, CL = SOpF, RL = SOOn) 

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

TYPICAL 

Quiet Output VOLP 
VIH = 3.3V, VIL = OV 3.3 TBD V Maximum Dynamic VOL 

Quiet Output 
!VOLV! 

V1H = 3.3V, V1L = OV 3.3 TBD V 
Minimum Dynamic VOL 

TBD : Actual performance wlll be noted upon completlOn of characterIzatlOn. 
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TC7 4LCX244F IFW IFS 

CAPACITIVE CHARACTERISTICS 

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

SYMBOL UNIT 
TYPICAL 

Input Capacitance CIN 3.3 7 pF 

Bus Input Capacitance COUT 3.3 8 pF 

Power Dissipation Capacitance Cpo fiN = 10MHz (Note 1) 3.3 TBD pF 

Note (1) Cpo IS defined as the value of the mternal eqUlvalent capacitance which IS calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

lecCopr.) = Cpo· Vee· fiN + Icc / 8 (per bit) 

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

TEST CIRCUIT 

Fig .1 

Switch 
Open 

0--0 6.0V 
0--0 GND 

RL 
OUTPUT 0----__ --+_ MEASURE 

CL 1 RL 

I r. 

CL = SOpF 
RL = soon 

259 

Parameter Switch 

tpLH, tpHL Open 

tpLZ, tpZL 6.0V 

tpHZ, tpZH GND 



TC7 4lCX244F IFW IFS 

AC WAVEFORM 

Fig. 2 (tpLH, tpHL) 

INPUT 
(A) 

OUTPUT 
(Y) 

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

OUTPUT ENABLE 
(G) 

OUTPUT (Y) 
Low to Off to Low 

OUTPUT (Y) 
High to Offto High 

tr 2.Sns tf 2.Sns 

2.7V 

GND 

~----~~--------- vOH 

tr 2.Sns 

OUTPUTS 
ENABLED 

l.SV 

'----- vOL 

tf 2.Sns 

OUTPUTS 
DISABLED 

260 

1.SV 

l.SV 

OUTPUTS 
ENABLED 

2.7V 

GND 

3.0V 

VOH 

GND 



TC7 4LCX245F IFW IFS 
LOW VOLTAGE OCTAL· BUS TRANSCEIVER 

WITH 5V TOLERANT INPUTS AND OUTPUTS 

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 ) Vee 

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 (0) 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: 

• Low Voltage Operation: Vee= 2.0-3.6V 

• High Speed Operation: tpd = 7.0ns(max.) at Vee = 3.0- 3.6V 

• Output Current: "oHI I IOL = 24mA(min.) at Vee = 3.0V 

• Latch-up Performance: ± 300mA 

• ESD Performance : ± 2000V (Human Body Model) 

: ± 200V (Machine Model) 

• Available in JEDEC SOP, EIAJ SOP and SSOP 

• Bidirectional interface between 5V and 3.3V signals. 

• Power Down Protection is provided on all inputs and 

outputs. 

• Pin and Function Compatible with the 74 series 

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

IEC LOGIC SYMBOL 

18)B1 

17}B2 

16}B3 

15)B4 

14)B5 

13) B6 

12) B7 

11}B8 
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(TENTATIVE) 

2O~20~ 
F (SOP20- P- 300) FW (SOL20- P- 300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 

20~ 

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. 

PIN ASSIGNMENT 

DIR 1 20 Vee 

A1 2 19 G 
A2 3 18 B1 

A3 4 17 B2 

A4 5 16 B3 

AS 6 15 B4 

A6 7 14 B5 

A7 8 13 B6 

A8 9 12 67 

GND 10 11 B8 

(TOP VIEW) 



TC74LCX245F/FW/FS --------------

TRUTH TABLE 

INPUTS FUNCTION 
OUTPUT 

G DIR A BUS B BUS 

L L A=B OUTPUT INPUT 

L H B=A 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 V 

DC Input Voltage (DIR, G) VIN -0.5-7.0 V 

DC Bus I /0 Voltage VIIO 
-0.5-7.0 ( Off-State) V 
- 0.5-Vee + 0.5 (High or Low State)* 

Input Diode Current II K -50 mA 

Output Diode Current 10K ±50 (VouT<GND ,VouT>Vee) mA 

DC Output Current lOUT ± 50 rnA 

DC Vce/Ground Current Icc / IGND ± 100 rnA 

Storage Temperature Tstg -65-150 °C 

* : lOUT absolute maXlmum rating mustbe observed. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 
2.0-3.6 ( Operating l V 
1.5-3.6 (Data Retention Only) 

Input Voltage (DIR, G) VIN 0-5.5 V 

Bus I/O Voltage VI/O 
0-5.5 ( Off-State) V 
O-Vee (High or Low State) 

Output Current IOH / IOl ±24 (Vee = 3.0-3.6V) mA 
±12 (Vcc = 2.7-3.0V) 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dV 0-10 (VIN =0.8-2V, Vee =3V) ns/V 

262 



TC74LCX245F/FlM/FS 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION Vee (V) 
Ta = -40-85°C 

SYMBOL UNIT 
MIN. MAX. 

High - Level Input Voltage VIH 2.7-3.6 2.0 - V 

Low - Level Input Voltage VIL 2.7-3.6 - 0.8 V 

IOH = - 100,uA 2.7-3.6 Vee - 0.2 -
High - Level 

VOH 
VIN = 

IOH = -12mA 2.7 2.2 -
Output Voltage VIH orVIL IOH == -18mA 3.0 2.4 - V 

IOH == -24mA 3.0 2.2 -

Low - Level VIN == IOL = 100,uA 2.7-3.6 - 0.2 

Output Voltage VOL VIH orVIL IOL=12mA 2.7 - 0.4 V 
IOL= 24mA 3.0 - 0.55 

Input Leakage Current II N VIN == 0-5.5V 2.7-3.6 - ±5.0 ,uA 

3 - State Output 
loz 

VI N == VIH or VI L 2.7-3.6 - ±S.O ,uA Off - State Current VOUT == 0-5.sV 

Power Off Leakage Current IOFF VI N / VOUT == S.SV ( per Pin) 0 - 100 ,uA 

VIN=VeeorGND 2.7-3.6 - 10.0 
Quiescent Supply Current lee 

VI N / VOUT = 3.6-S.5V 2.7-3.6 - ± 10.0 
,uA 

Increase in Icc per Input t.lee VIH = Vee - 0.6V 2.7-3.6 - 500 ,uA 

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 tpLH (Fig. 1,2) 8.0 1.5 7.0 ns 
tpHL 

3-State Output Enable Time· tpZL (Fig. 1,3) 9.5 1.5 8.5 ns 
tpZH 

3-State Output Disable Time tpLZ (Fig. 1,3) 8.5 1.5 7.5 ns 
tpHZ 

Output to Output Skew tosLH (Note 1) - - 1.0 ns 
tosHL 

Note (1) Parameter guaranteed by deslgn. (toSLH = ItpLH m - t pLHn I, tOSHL = ItpHL m - t pHLn I ) 

DYNAMIC SWITCHING CHARACTERISTICS (Input tr = tf = 2.5ns, CL = 50pF, RL == 500.o.) 

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

TYPICAL 

Quiet Output 
VOL? 

VIH = 3.3V, VIL = OV 3.3 TBD V 
Maximum Dynamic VOL 

Quiet Output 
IVOLVI 

VIH = 3.3V, VIL = OV 3.3 TBD V 
Minimum Dynamic VOL 

TBD : Actual performance wlll be noted upon completlOn of characterIzatlOn. 
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TC74LCX245F/FW/FS --------------

CAPACITIVE CHARACTERISTICS 

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

SYMBOL UNIT 
TYPICAL 

Input Capacitance CIN DIR,G 3.3 7 pF 

Bus Input Capacitance CliO An, Bn 3.3 8 pF 

Power Dissipation Capacitance CpD fiN;;:: 10MHz (Note 1) 3.3 20 pF 

Note (1) Cpo IS defined as the value of the mternal eqmvalent capacItance whIch IS calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

lec<opr.) = C po' Vee' f IN + lee/8 (per bit) 

TEST CIRCUIT 

Fig .1 

Switch 
Open 

0--0 6.0V 
0--0 GND 

RL 
OUTPUT o--....... ---+~ MEASURE 

CL 1 RL 

I~ 
CL= 50pF 
RL= 500.0 
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Parameter Switch 

tpLH, tpHL Open 

tpLZ, tpZL 6.0V 

tpHZ, tpZH GND 



~~~~~~~~~~~~~~TC74LCX245F/FW/FS 

AC WAVEFORM 

Fig.2 (tpLH, tpHL) 

INPUT 
(An, Bn) 

. OUTPUT 
(Bn,An) 

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

OUTPUT ENABLE 
(G) 

OUTPUT (An, Bn) 
Low to Off to Low 

OUTPUT (An, Bn) 
High to Off to High 

tr 2.5ns tf 2.5m 

2.7V 

GND 

r-----~~--------- VOH 

tr 2.Sns 

OUTPUTS 
ENABLED 

l.5V 

'----- VOL 

tf 2.Sns 

OUTPUTS 
DISABLED 
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1.SV 

l.SV 

OUTPUTS 
ENABLED 

2.7V 

GND 

3.0V 

VOH 

GND 



TC74LCX373F/FlM/FS 
LOW VOLTAGE OCTAL D - TYPE LATCH 

WITH 5V TOLERANT INPUTS AND OUTPUTS 

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 ) Vee 

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 DE input is high, the eight outputs are in a high 

impedance state. 

All inputs are equipped with protection circuits against static 

discharge. 

FEATURES: 

• Low Voltage Operation: Vee = 2.0-3.6V 

• High Speed Operation: tpd = 8.0ns{max.) at Vee = 3.0- 3.6V 

• Output Current: IiOHI I IOL = 24mA(min.) at Vee = 3.0V 

• Latch-up Performance: ± 300mA 

• ESD Performance : ± 2000V (Human Body Model) 

: ± 200V (Machine Model) 

• Available in JEDEC SOP, EIAJ SOP and SSOP 

• Power Down Protection is provided on all inputs. and 

outputs 

• Pin and Function Compatible with the 74 series 

( 74ACNHC/HC/F/ALS/LS etc. ) 373 type. 

TRUTH TABLE 

INPUTS 
OUTPUTS 

OE LE D 

H X X Z 

L L X Qn 

L H L L 

L H H H 

X Don't Care 
Z High Impedance 
Qn Q outputs are latched at the time when 

the LE input is taken to a low logic level. 
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(TENTATIVE) 

20~20~ 
F (SOP20- P- 300) FW (SOL20- P- 300) 
Weight: 0.22g (TYP.) Weitht: 0.46g (TYP.) 

20~ 

FS (SSOP20- P- 22SA) 
Weight: 0.09g (TYP.) 

PIN ASSIGNMENT 

OE 1 
QO 2 
DO 3 
D1 4 
Q1 5 
Q2 6 
D2 7 
D3 8 

Q3 9 
GND 10 

(TOP VIEW) 

IEC LOGIC SYMBOL 

DO 
01 (4) 

02 (7) 

03 (8) 

04 (13) 

05 (14) 

06 (17) 

07 (18) 

20 
19 
18 
17 
16 
15 
14 
13 
12 
11 

Vcc 
Q7 
D7 
D6 
Q6 
Q5 
D5 
D4 
Q4 
LE 



~~~~~~~~~~~~~~TC74LCX373F/FW/FS 

SYSTEM DIAGRAM 

00 01 02 03 D4 05 06 07 

QO Q1 Q2 Q3 Q4 Q5 Q6 07 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT 
-0.5-7.0 ( Off-State) V 
- 0.5-Vee + 0.5 (High or Low State)* 

Input Diode Current II K -50 rnA 

Output Diode Current 10K ± 50 (VouT<GND ,VouT>Vee) rnA 

DC Output Current 'louT ± 50 rnA 

DC Vee/Ground Current Icc / IGND ± 100 rnA 

Storage Temperature T5t9 -65-150 °C 

* : lOUT absolute maXlmum rating must be observed. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 
2.0-3.6 ( Operating) V 
1.5-3.6 (Data Retention Only) 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT 
0-5.5 ( Off-State) V 
O-Vee (High or Low State) 

Output Current IOH / IOL ±24 (Vee = 3.0-3.6V) rnA 
±12 (Vee = 2.7-3.0V) 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dtldV 0-10 (VIN = 0.8-2V, Vee = 3V) ns/V 
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TC74LCX373F/FW/FS~~~~~~~~~~~~~~ 

DC ELECTRICAL CHARACTERISTICS 

Vee (V) 
Ta = - 40-8SoC 

PARAMETER SYMBOL TEST CONDITION UNIT 
MIN. MAX. 

High - Level Input Voltage VIH 2.7-3.6 2.0 - V 

Low - Level Input Voltage VIL 2.7-3.6 - 0.8 V 

IOH = -100,uA 2.7-3.6 Vee - 0.2 -
High - Level VIN = 

IOH = -12mA 2.7 2.2 -
Output Voltage 

VOH 
VIHorVIL IOH = -18mA 3.0 2.4 - V 

IOH = -24mA 3.0 2.2 -

Low - Level VIN = IOL = 100,uA 2.7-3.6 - 0.2 

Output Voltage VOL VIH orVIL 
IOL= 12mA 2.7 - 0.4 V 
IOL= 24mA 3.0 - 0.55 

Input Leakage Current II N VIN = O-S.SV 2.7-3.6 - ± 5.0 ,uA 

3 - State Output 
loz 

VI N = VIH or VI L 2.7-3.6 - ±S.O ,uA Off - State Current VOUT = O-S.SV 

Power Off Leakage Current IOFF VI N / VOUT = S.SV ( per Pin) 0 - 100 pA 

VIN=VeeorGND 2.7-3.6 - 10.0 
Quiescent Supply Current Icc 

VI N / VOUT = 3.6-S.SV 2.7-3.6 - ± 10.0 
,uA 

Increase in Icc per Input 6. lee VIH=Vee - 0.6V 2.7-3.6 - 500 ,uA 

TIMING REQUIREMENTS 

Ta = - 40-8SoC 

PARAMETER SYMBOL TEST CONDITION Vee = 2.7V Vee = 3.3 ±0.3V UNIT 

MAX. MIN. MAX. 

Minimum Pulse Width 
tW(H) (Fig. 1,2) 4.0 - 4.0 ns ( LE) 

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 = - 40-8soC 

PARAMETER SYMBOL TEST CONDITION Vee = 2.7V Vee = 3.3 ± O.3V UNIT 

MAX. MIN. MAX. 

Propagation Delay Time tpLH (Fig. 1,2) 9.0 1.5 8.0 ns (D-Q) tpHL 

Propagation Delay Time tpLH (Fig. 1,2) 9.5 1.5 8.5 ns (LE -Q) tpHL 

3-State Output Enable Time tpZL (Fig. 1,3) 9.5 1.5 8.5 ns 
tpZH 

3-State Output Disable Time tpLZ (Fig. 1,3) 8.5 1.5 7.5 ns 
tpHZ 

Output to Output Skew tosLH (Note 1) - - 1.0 ns 
toSHL 

Note (1) Parameter guaranteed by desIgn. (toSLH = ItpLH m - t pLHn I, tOSHL = ItpHL m - t pHLn I) 
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TC74LCX373F/F\M/FS 

DYNAMIC SWITCHING CHARACTERISTICS (Input tr = tf = 2.5ns, Cl = 50pF, Rl = SOOn) 

Vee (V) 
Ta = 25°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
TYPICAL 

Quiet Output VOlP 
V1H = 3.3V, V1L = oy 3.3 TSD V 

Maximum Dynamic VOL 

Quiet Output 
!VOLV! 

V1H = 3.3V, V1L = OV 3.3 TSD V 
Minimum Dynamic VOL 

TBD : Actual performance WIll be noted upon completlOn of charactenzatlOn. 

CAPACITIVE CHARACTERISTICS 

Vcc (V) 
Ta = 25°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
TYPICAL 

Input Capacitance CIN 3.3 7 pF 

Bus Input Capacitance COUT 3.3 8 pF 

Power Dissipation Capacitance Cpo f IN =10MHz (Note 1) 3.3 TSD pF 

Note (1) CPD is defined as the value of the mternal eqUlvalent capac1tance whlch 1S calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

Icdopr.) =CPD'VccfIN+lcc/8(per Latch) 
And the total Cpo when n pes. of Latch operate can be gained by the following equation: 

CpD (total) = + . n 

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

TEST CIRCUIT 

Fig.1 

Switch 
Open 

0--0 6.0V 
0--0 GND 

RL 
OUTPUT 0----....-.-_ MEASURE 

CL t " Rl 

Parameter 

tpLH, tpHL 

tpLZ, tpZL 

CL = 50pF tpHZ, tpZH 

RL = 500.0. tw, ts, th 
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Switch 

Open 

6.0V 

GND 

Open 



TC7 4lCX373F IFW IFS 
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TC74LCX374F/F\M/FS 
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. 

The device is designed for low-voltage (3.3V ) Vee 
applications, but it could be used to interface to 5V supply 

environment for both inputs and outputs. 

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. 

FEATURES: 

• Low Voltage Operation: Vee = 2.0-3.6V 

• High Speed Operation: tpd = 8.5ns(max.) at Vee = 3.0-3.6V 

• Output Current: i10HI I IOL = 24mA(min.) at Vee = 3.0V 

• Latch-up Performance: ± 300mA 

• ESD Performance : ± 2000V (Human Body Model) 

: ± 200V (Machine Model) 

• Available in JEDEC SOP, EIAJ SOP and SSOP 

• Power Down Protection is provided on all inputs and 

outputs. 

• Pin and Function Compatible with the 74 series 
( 74ACNHC/HC/F/ALS/LS etc. ) 374 type. 

TRUTH TABLE 

INPUTS 
OUTPUTS 

OE CK D 

H X X Z 

L L X Qn 

L S L L 

L S H H 

X Don't Care 
Z High Impedance 
Qn No Change 
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(TENTATIVE) 

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

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

PIN ASSIGNMENT 

OE 20 Vcc 
QO 2 19 Q7 
DO 3 18 D7 

D1 4 17 D6 

Q1 5 16 Q6 
Q2 6 15 Q5 
D2 7 14 D5 

D3 8 13 D4 

Q3 9 12 Q4 
GND 10 11 CK 

(TOP VIEW) 

IEC LOGIC SYMBOL 

00 1 D [> \l (2) QO 

01 
(4) (5) Q1 

02 
(7) (6) Q2 

03 
(8) (9) Q3 

04 (13) (12) Q4 

(14) (15) Q5 
OS 
06 (17) (16) Q6 

07 (18) (19) Q7 



TC74LCX374F/FW/FS~~~~~~~~~~~~~~ 

SYSTEM DIAGRAM 

DO D1 D2 D3 D4 D5 D6 D7 

00 01 02 03 04 05 06 07 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage VIN -0.5-7.0 V 

DC Output Voltage VOUT 
-0.5-7.0 ( Off-State) V 
- O.S-Vee + 0.5 (High or Low State)* 

Input Diode Current 11K -50 mA 

Output Diode Current 10K ± 50 (VouT<GND ,VouT>Ved mA 

DC Output Current louT ±50 mA 

DC Vee/Ground Current lee / IGND ± 100 mA 

Storage Temperature Tstg -65-150 °C 

* : lOUT absolute maXImum ratmg must be observed. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 ( Operating) V 
1.5-3.6 (Data Retention Only) 

Input Voltage VIN 0-5.5 V 

Output Voltage VOUT 
0-5.5 ( Off-State) V 
O-Vee (High or Low State) 

Output Current IOH Iiol 
±24 (Vee = 3.0-3.6V) mA 
±12 (Vee = 2.7-3.0V) 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dV 0-10 (VIN = 0.8-2V, Vee = 3V) ns/V 
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TC74LCX374F/F\M/FS 

DC ELECTRICAL CHARACTERISTICS 

PARAMETE.R TEST CONDITION Vee (V) 
Ta = - 40-85°C 

SYMBOL UNIT 
MIN. MAX. 

High - Level Input Voltage VIH 2.7-3.6 2.0 - V 

Low - Level Input Voltage Vil 2.7-3.6 - 0.8 V 

IOH = - 100,uA 2.7-3.6- Vee - 0.2 -
High - Level 

VOH 
VIN = IOH = -12mA 2.7 2.2 -

Output Voltage VIHorVIL IOH = -18mA 3.0 2.4 - V 

IOH= -24mA 3.0 2.2 -

Low - Level: VIN = IOl = 100,uA 2.7-3 .. 6 - 0.2 

Output Voltage Vial V1H orVIL IOl= 12mA 2.7 - 0.4 V 
IOl = 24mA 3.0 - 0.55 

Input Leakage Current II N VIN=O-s.sV 2.7-3.6 - ± 5.0 ,uA 

3 - State Output 
loz 

VI N = VIH or VI L 2.7-3.6 - ±S.O ,uA Off - State Current VOUT = O-s.SV 

Power Off Leakage Current IOFF VI N / VOUT = S.SV ( per Pin) 0 - 100 f-lA 

VIN=VeeorGND 2.7-3.6 - 10.0 
Quiescent Supply Current Icc 

VI N / VOUT = 3.6-S.SV 2.7-3.6 - ± 10.0 
,uA 

Increase in Icc per Input t.lee VIH=Vee - 0.6V 2.7-3.6 - 500 ,uA 

TIMING REQUIREMENTS 

Ta = -40-8SoC 

PARAMETER SYMBOL TEST CONDITION Vee=2.7V Vee =3.3 ±O.3V UNIT 

MAX. MIN. MAX. 

Minimum Pulse Width tW(H) (Fig. 2) 4.0 - 4.0 ns (CK) tWILl 

Minimum Set- up Time ts I (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 tpLH (Fig. 1,2) 9.5 1.5 8.5 ns 
(CK-Q) tpHL 

3-State Output Enable Time tpZL (Fig. 1,3) 9.5 1.5 8.5 ns 
tpZH 

3-State Output Disable Time tpLZ (Fig. 1,3) 8.5 1.5 7.5 ns 
tpHZ 

Maximum Clock Frequency f MAx - 115 - MHz 

Output to Output Skew tOSLH (Note 1) - - 1.0 ns 
tosHL 

Note (1) Parameter guaranteed by deSIgn. ( toslH = ItPlH m - t plHn I, tosHl = ItPHL m - t pHln I ) 
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TC74LCX374F/FW/FS --------------

DYNAMIC SWITCHING CHARACTERISTICS (Input tr = tf = 2.5ns, CL = SOpF, RL = SOOn) 

Vee (V) 
Ta = 25°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
TYPICAL 

Quiet Output VOLP 
VIH = 3.3V, VIL = OV 3.3 TBD V Maximum Dynamic VOL 

Quiet Output 
!VOLV! VIH = 3.3V, VIL = OV 3.3 TBD V Minimum Dynamic VOL 

TBD : Actual performance WIll be noted upon completlOn of charactenzatlOn. 

CAPACITIVE CHARACTERISTICS 

Vee (V) 
Ta = 25°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
TYPICAL 

Input Capacitance CIN 3.3 7 pF 

Bus Input Capacitance COUT 3.3 8 pF 

Power Dissipation Capacitance Cpo fiN = 10MHz (Note 1) 3.3 TBD pF 

Note (1) Cpo IS defined as the value of the mternal equIvalent capaCItance whIch IS calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

Icc (apr.) = C PO· Vcc· f IN + Icc / 8 (per Latch) 
And the total CPD when n pes. of Latch operate can be gained by the following equation: 

Cpo (total) = + . n 

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

TEST CIRCUIT 

Fig .1 

Switch 
Open 

0-----0 6.0 V 
0-----0 GND 

RL 
OUTPUT o---....--+-_ MEASURE 

CL 1 RL 

I n 

Parameter 

tpLH, tpHL 

tpLZ, tpZL 

CL = SOpF tpHZ, tpZH 

RL = soon tw, ts, th 
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Switch 

Open 

6.0V 

GND 

Open 



AC WAVEFORM 

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

INPUT 
(CK) 

INPUT 
(D) 

OUTPUT 
(0) 

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

OUTPUT ENABLE 
(OE) 

OUTPUT (O) 
Low to Off to Low 

OUTPUT (0) 
High to Off to High 

tr 2.5ns tf 2.5m 

tr 2.Sns 

tpHL 

tr 2.Sm tf 

OUTPUTS 
ENABLED 

TC74LCX374F/FW/FS 

2.7V 

GND 

tf 2.Sns tw(H) tw(L) 

2.7V 

GND 

tpLH 

2.Sns 

2.7V 

GND 

3.0V 

l.SV 

vOL 

VOH 

1.SV 

GND 

OUTPUTS OUTPUTS 
DISABLED ENABLED 
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TC74LCX646FW 
LOW VOLTAGE OCTAL BUS TRANSCEIVER / REGISTER 

WITH 5V TOLERANT INPUTS AND OUTPUTS 

The TC74LCX646 is a high parformance CMOS OCTAL BUS 

TRANSCEIVERJREGISTER. 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) Vee 

applications, but it could be used to interface to 5V supply 

environment for both inputs and outputs. 

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: 

• Low Voltage Operation: Vee = 2.0-3.6V 

• High Speed Operation: tpd = ns(max.) at Vee = 3.0-3.6V 

• Output Current: ilOH\ I IOL = 24mA(min.) at Vee = 3.0V 

• Latch-up Performance: ± 300mA 

• ESD Performance : ± 2000V (Human Body Model) 

: ± 20QV (Machine Model) 

• Available in JEDEC SOP 

• Bidirectional interface between 5V and 3.3V signals. 

• Power Down Protection is provided on all inputs and 

outputs. 

• Pin and Function Compatible with the 74 series 

( 74AC/HC/F/ALS/LS etc. ) 646 type. 

IEC LOGIC SYMBOL 

Al 

A2 

A3 
A4 

AS 
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(TENTATIVE) 

24~ 
1 

FW ( SOL24- P- 300 ) 
Weitht: 0.579 (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. 

PIN ASSIGNMENT 

CAB 24 Vee 
SAB 2 23 (BA 
DIR 3 22 SBA 
A1 4 21 G 
A2 5 20 B1 
A3 6 19 B2 
A4 7 18 B3 
A5 8 17 B4 
A6 9 16 B5 
A7 10 15 B6 
A8 11 14 B7 

GND 12 13 B8 

(TOP VIEW) 



TC74lCX646FW 

TRUTH TABLE 

G 

H 

l 

L 

Notes: 

DIR 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. 
X 

S S 
Both A and B Busses are used as inputs to 

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 
H H 

B bus. 

S 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. 

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 

S 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 

H H 
A bus. 

S L L 
The data on the B Bus are displayed on the 

X* X L 
H H 

A Bus, and are stored into the B storage 
flip-flops on the rising edge of CBA. 

L 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* S 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. 

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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TC74LCX646FW----------------

TIMING CHART 
G ____________________________________________________________________ ~ 

DIR ----------------------------------, 

SAB -----' 

SBA 

CAB ----' 

A 

~----------~~-------------------~ I~(--------------~----------------~·I~ A: Input A: Output A: Z 
B : Output B : Input B : Z 

_ : Don't Care Z : High Impedance 

SYSTEM DIAGRAM 

DIR 

A1 
4 I 

CK 

20 B1 

I 
I 
I 
I 
I 
I 

I I 

A8 4L-____ -__ 1 

CAB ---'--------------'. 

Same -as above blo~k I------------¥....l 13! B8 

~. ________ =23~CBA 

SAB~~A _ 

~~A 
;8_--<>( 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage (DIR, G) VIN -0.5-7.0 V 

DC Bus 110 Voltage VI/O 
-0.5-7.0 ( Off-State) V 
- O.s-Vee + 0.5 (High or Low State)* 

Input Diode Current II K -50 mA 

Output Diode Current 10K ± 50 (VouT<GND ,VouT>Vee) mA 

DC Output Current louT ± 50 mA 

DC Vee/Ground Current lee IIGND ± 100 mA 

Storage Temperature Tstg -65-150 O( 

* : lOUT absolute maXImum ratmg must be observed. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 (Operating) V 
1.5-3.6 (Data Retention Only) 

Input Voltage (DIR, G) VIN 0-5.5 V 

Bus 110 Voltage VI/O 
0-5.5 ( Off-State) V 
O-Vee (High or Low State) 

Output Current IOH IloL 
± 24 (Vee = 3.0-3.6) rnA 
±12 (Vee = 2.7-3.0) 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dV 0-10 (VIN = 0.8-2V, Vee = 3V) ns/V 

DC ELECTRICAL CHARACTERISTICS 

Vee (V) 
Ta = - 40-85°( 

PARAMETER SYMBOL TEST CONDITION UNIT 
MIN. MAX. 

High - Level Input Voltage VIH 2.7-3.6 2.0 - V 

Low - Level Input Voltage VIL 2.7-3.6 - 0.8 V 

IOH = -100pA 2.7-3.6 Vee - 0.2 -
High - Level 

VOH 
VIN = 

IOH = -12mA 2.7 2.2 -
Output Voltage VIH or VIL IOH = -18mA 3.0 2.4 - V 

IOH = -24mA 3.0 2.2 -

Low - Level VIN = IOL = 100pA 2.7-3.6 - 0.2 

Output Voltage VOL VIH or VIL IOL= 12mA 2.7 - 0.4 V 
IOL= 24mA 3.0 - 0.55 

Input Leakage Current II N VIN =0-5.5V 2.7-3.6 - ± 5.0 pA 

3 - State Output 
loz 

VI N = VIH or VI L 2.7-3.6 - ± 5.0 pA 
Off - State Current VOUT = 0-5.5V 

Power Off Leakage Current IOFF VI N I VOUT = 5.5V (perPin) 0 - 100 pA 

VIN=VeeorGND 2.7-3.6 - 10.0 
Quieseent Supply Current lee 

VI N I VOUT = 3.6-5.5V 2.7-3.6 - ± 10.0 
pA 

Increase in Icc per Input .6lee VIH=Vee - 0.6V 2.7-3.6 - 500 pA 
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TIMING REQUIRNENTS 

Ta = - 40-85°C 

PARAMETER SYMBOL TEST CONDITION !Vee = 2.7V Vee = 3.3 ± O.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 tvee = 2.7V Vee = 3.3 ± O.3V UNIT 

MAX. MIN. MAX. 

Propagation Delay Time tPLH (Fig. 1,2) 1.5 ns (An, Bn - Bn, An) tpHL 

Propagation Delay Time tpLH (Fig. 1,5) 1.5 ns (CAB, CBA - Bn, An) tPHL 

Propagation Delay Time tPLH (Fig. 1,2) 1.5 ns (SAB, SBA - Bn, An) tPHL 

3 - StatELoutput Enable Time tPZL (Fig. 1,3,4) 1.5 ns (G, DIR-An, Bn) tpZH 

3 - StatELoutput Disable Time tpLz (Fig. 1,3,4) 1.5 ns (G, DIR - An, Bn) tPHZ 

Maximum Clock Frequency fMAX - - MHz 

Output to Output Skew tosLH (Note 1) - - 1.0 ns tosHL 

Note (1) Parameter guaranteed by design. (tosLH = ItpLH m - t pLHn I, tosHL = ItpHL m - t pHLn I) 

DYNAMIC SWITCHING CHARACTERISTICS (Input tr = tf = 2.5ns, CL = 50pF, Rl = 500n) 

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

TYPICAL 

Quiet Output VOLP 
V1H = 3.3V, V1L = OV 3.3 TBD V Maximum Dynamic VOL 

Quiet Output 
IVOLVI 

V1H = 3.3V, V1L = OV 3.3 TBD V Minimum Dynamic VOL 

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

Vcc (V) 
Ta = 25°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
TYPICAL 

Input Capacitance CIN 3.3 7 pF 

Bus Input Capacitance CI/ 0 3.3 8 pF 

Power Dissipation Capacitance CpD f IN=10MHz (Note 1) 3.3 pF 

Note (1) Cpo IS defined as the value of the mternal eqUlvalent capacItance whIch IS calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

Icdopr.) =Cpo'VccfIN+lcc/8(per bit) 

TEST CIRCUIT 

Fig.1 

Switch 
Open 

0-----0 6.0V Parameter Switch 
0-----0 GND 

RL tpLH, tpHL Open 
OUTPUT 

CL f '- MEASURE 
tpLZ, tpZL 6.0V 

RL CL = 50pF 
tpHZ, tpZH GND 

RL = 500D. 
tw, ts, th Open 
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AC WAVEFORM 

Fig.2 (tpLH, tpHL) 

tr 2.5ns tf 2.5ns 

INPUT 
(An, Bn, SAB, SBA) 

2.7V 

GND 

VOH 

1.SV 

Fig.4 (tpLZ, tpHZ, tpZL, tpZH) 

INPUT 
( DIR) 

tf 2.5ns 

OUTPUT 
(Bn,An) '----- VOL 

OUTPUT 
(An) 

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

OUTPUT DISABLE 
(G) 

OUTPUT (An, Bn) 
Low to Off to Low 

OUTPUT (An, Bn) 
High to Off to High 

tr 2.5ns 

OUTPUTS 
ENABLED 

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

tf 2.5ns 

OUTPUTS 
DISABLED 

tr 2.5ns tf 2.5ns 

INPUT 
(CAB,CBA) 

INPUT 
(An, Bn) 

OUTPUT 
(Bn,An) 

1.5V 

ts (H) 

1.5V 

tpHL 

th (H) 

tpLH 

OUTPUT 
(An) 

2.7V 

GND 

OUTPUT 

3.0V (Bn) 

VOL 

VOH 
OUTPUT 
(Bn) 

GND 

OUTPUTS 
ENABLED 

2.7V 

GND 

tw(H) twILl 

2.7 V 

GND 
ts (L) th (L) 
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LOW VOLTAGE OCTAL BUS TRANSCEIVER / REGISTER 
WITH 5V TOLERANT INPUTS AND OUTPUTS 

The TC74LCX652 is a high parformance CMOS OCTAL BUS 

TRANSCEIVERJREGISTER. 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) Vee 

applications, but it could be used to interface to 5V supply 

environment for both inputs and outputs. 

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: 

• Low Voltage Operation: Vee = 2.0-3.6V 

• High Speed Operation: tpd = ns(max.) at Vee = 3.0- 3.6V 

• Output Current: jloHi I IOL = 24mA(min.) at Vee = 3.0V 

• Latch-up Performance: ± 300mA 

• ESD Performance : ± 2000V (Human Body Model) 

: ± 200V (Machine Model) 

• Available in JEDEC SOP 

• Bidirectional interface between 5V and 3.3V signals. 

• Power Down Protection is provided on all inputs and 

outputs. 

• Pin and Function Compatible with the 74 series 

( 74AC/HC/F/ALS/LS etc. ) 652 type. 

IEC LOGIC SYMBOL 

Al 

A2 
A3 

A4 

AS 
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TC74LCX652FW 
(TENTATIVE) 

24~ 
FW ( SOL24- P- 300) 
Weitht: 0.579 (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. 

PIN ASSIGNMENT 

CAB 1 24 Vee 
SAB 2 23 CBA 
GAB 3 22 SBA 

A1 4 21 GBA 
A2 5 20 B1 
A3 6 19 B2 
A4 7 18 B3 
AS 8 17 B4 
A6 9 16 B5 
A7 10 15 B6 
A8 11 14 B7 

GND 12 13 B8 

(TOP VIEW) 
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TRUTH TABLE 

GAB 

L 

H 

L 

H 

Notes: 

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. 

H 

.f .f 
Both A and B Busses are used as inputs to 

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 
H H 

B bus. 

S 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. 

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 

H H 
A bus. 

.f L L 
The data on the B Bus are displayed on the 

X* X L H H 
A Bus, and are stored into the B storage 
flip-flops on the rising edge of (BA. 

L The data in the B storage flip-flops are X* X* X H On X 
displayed on the A Bus. 

The data on the B Bus are stored into the B 

X* S X H 
L L storage flip-flops on the rising edge of (BA, 
H H and the stored data propagate directly onto 

the A Bus. 

OUTPUTS OUTPUTS 
The data in the A storage flop-flops are 

L X* X* H H 
On On 

displayed on the B Bus, and the data in the 
B storage flop-flops are displayed on the A. 

X: Don't (are 

On: 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 andlor B Busses may 

be clocked into the storage flip-flops at any time. 
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TIMING CHART 

GAB 

GBA ----------------------------------~ 

SAB ----...I 

SBA 

CAB _____ ---l 

A 

I .... o(;-------A-:-In-p-u-t--------~~ I .... o(;------------------;~~I 
A: Output 

B : Output B : Input 
_ : Don't Care 

SYSTEM DIAGRAM 

GAB 

A1 
4 

CK 

20 B1 

I 
I 
I 
I 
I 
I 
I 

-4-------~--------+_----- ___ ~--~ I 

A8 -2lf-~ __________ ~--S-a-m-e--a-s-a-b-o-v-e-b-l-o-ck--~ _________ ~~ 13' B8 

CAB __ L-___ . ____ ~ ~ ________ =2~3 eBA 

~-----2::..:2=- SBA SAB~~A _ 

~~A ;S 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5-7.0 V 

DC Input Voltage (DIR, G) 'VIN -0.5-7.0 V 

DC Bus I/O Voltage VI/O 
-0.5-7.0 ( Off-State) V 
- O.S-Vee + 0.5 (High or Low State)* 

Input Diode Current 11K -50 mA 

Output Diode Current 10K ± 50 (VOUT < GND ,VouT>Vee) mA 

DC Output Current louT ± 50 mA 

DC Vee/Ground Current lee I IGND ± 100 mA 

Storage Temperature Tstg -65-150 °C 

* : lOUT absolute maXImum ratmg must be observed. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Vee 2.0-3.6 (Operating) V 
1.5-3.6 (Data Retention Only) 

Input Voltage (DIR, G) VIN 0-5.5 V 

Bus I /0 Voltage VI/O 0-5.5 ( Off-State) V 
O-Vee (High or Low State) 

Output Current IOH / IOL ±24 (Vee = 3.0-3.6) mA 
±12 (Vee = 2.7-3.0) 

Operating Temperature Topr -40-85 °C 

Input Rise and Fall Time dt/dV 0-10 (VIN = 0.8-2V, Vee = 3V) ns/V 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER Vee (V) 
Ta = - 40-85°C 

SYMBOL TEST CONDITION UNIT 
MIN. MAX. 

High - Level Input Voltage VIH 2.7-3.6 2.0 - V 

Low - Level Input Voltage VIL 2.7-3.6 - 0.8 V 

IOH = - 100pA 2.7-3.6 Vee - 0.2 -
High - Level VIN = IOH = -12mA 2.7 2.2 -
Output Voltage 

VOH VIH orVIL IOH = -18mA 3.0 2.4 - V 

IOH = -24mA 3.0 2.2 -

Low - Level VIN = IOL = 100pA 2.7-3.6 - 0.2 

Output Voltage VOL VIH orVIL 
IOL= 12mA 2.7 - 0.4 V 
IOL= 24mA 3.0 - 0.55 

Input Leakage Current II N VIN = O-S.sV 2.7-3.6 - ±S.O pA 

3 - State Output 
loz 

VIN=VIHorVIL 2.7-3.6 - ± 5.0 pA Off - State Current VOUT = O-s.sV 

Power Off Leakage Current IOFF VI N / VOUT = S.sV (per Pin) 0 - 100 pA 

VIN=VeeorGND 2.7-3.6 - 10.0 
Quiescent Supply Current lee 

VI N IVOUT = 3.6-s.sV 2.7-3.6 - ± 10.0 
pA 

Increase in Icc per Input .6. lee VIH=Vee - 0.6V 2.7-3.6 - 500 pA 
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TIMING REQUIRNENTS 

Ta = -40-85°C 

PARAMETER SYMBOL TEST CONDITION ~ee = 2.7V Vee = 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 til (Fig. 1,5) - ns 

AC ELECTRICAL CHARACTERISTICS 

Ta = - 40-85°C 

PARAMETER SYMBOL TEST CONDITION rvee = 2.7V Vee = 3.3 ± 0.3V UNIT 

MAX. MIN. MAX. 

Propagation Delay Time tpLH (Fig. 1,2) 1.5 ns (An, Bn - Bn, An) tpHL 

Propagation Delay Time tPLH (Fig. 1,5) 1.5 ns (CAB, CBA - Bn, An) tpHL 

Propagation Delay Time tpLH (Fig. 1,2) 1.5 ns (SAB, SBA - Bn, An) tpHL 

3 - State output Enable Time tpZL (Fig. 1,3,4) 1.5 ns (GAB, GBA - Bn, An) tpZH 

3 - State output Disable Time tpLZ (Fig. 1,3,4) 1.5 ns (GAB, GBA - Bn, An) tpHZ 

Maximum Clock Frequency fMAX - - MHz 

Output to Output Skew tosLH (Note 1) - - 1.0 ns tosHL 

Note (1) Parameter guaranteed by desIgn. (tosLH = ItpLH m - t pLHn I, tOSHL = ItpHL m - t pHln I) 

DYNAMIC SWITCHING CHARACTERISTICS (Input tr = tf = 2.Sns, CL = SOpF, RL = 5000) 

Vee (V) 
Ta = 25°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
TYPICAL 

Quiet Output VOLP 
V1H = 3.3V, V1L = OV 3.3 TBD V 

Maximum Dynamic VOL 

Quiet Output 
jVOLvj 

V1H = 3.3V, V1L = OV 3.3 TBD V 
Minimum Dynamic VOL 

TBD : Actual performance wlll be noted upon completlOn of charactenzatlOn. 
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CAPACITIVE CHARACTERISTICS 

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

SYMBOL UNIT 
TYPICAL 

Input Capacitance CIN 3.3 7 pF 

Bus Input Capacitance ClIO 3.3 8 pF 

Power Dissipation Capacitance Cpo fiN = 10MHz (Note 1) 3.3 pF 

Note (1) Cpo IS defined as the value of the mternal eqUlvalent capacItance whIch IS calculated from the 
operating current consumption without load. 
Average operating current can be obtained by the equation: 

ledopr.) = Cpo· Vee" f IN + leel 8 (per bit) 

TEST CIRCUIT 

Fig.1 

n----o Open 
Switch 0----0 6.0V 

0----0 GND 
RL 

OUTPUT MEASURE 

C, f " RL CL = 50pF 
RL = 500n 
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Parameter Switch 

tpLH, tpHL Open 

tpLZ, tpZL 6.0V 

tpHZ, tpZH GND 

tw, ts, th Open 
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AC WAVEFORM 

Fig. 2 (tplH, tpHl) 

tr 2.Sns tf 2.5m 

INPUT 
2.7V 

(An, Bn, 
SAB, SBA) GND 

vOH 
OUTPUT l.SV 
(Bn,An) 

vOL 

Fig. 3 (tplZ, tpHZ, tpZL, tpZH) Fig.4 (tpLZ, tpHZ, tpZl, tpZH) 

tf 2.5ns tr 2.5ns tf 2.5ns tr 2.Sns 

2.7V 2.7V 

INPUT INPUT 
(GBA) GND (GAB) GND 

3.0V 3.0V 

OUTPUT OUTPUT 
(An) 

vOL (Bn) 
VOL 

VOH VOH 

OUTPUT OUTPUT 
(An) GND (Bn) GND 

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

tr 2.Sns tf 2.Sns 

2.7V 

INPUT 
(CAB, CBA) GND 

tw(H) tw(L) 

2.7V 

INPUT 1.SV 
(An, Bn) GND 

ts(H) th(H) ts (L) th (l) 

VOH 
OUTPUT l.SV 

(Bn,An) 
VOL 

tpHL tpLH 
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16F-A, Chung-Cheng Bldg., Chung-Cheng 3Rd., 
80027, Kaohsiung, Taiwan RO.C. 
Tel: (07)222-0826 Fax: (07)223-0046 

Toshiba Display Devices 
(Thailand) Co., Ud. 
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 Operatlon-Electronic Components 
I-I, Shibaura l-chome, Minato-ku, Tokyo, 105-01, Japan 
Tel: (03)3457-3495 Fax: (03)3451-0576 Telex: J22587 
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