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DC Electrical Characteristics  (Continued)

Note 7: Outputs disabled or 3-STATE only.

AC Electrical Characteristics  (Note 8)

Symbol Parameter Conditions
VCC

Min Max Units
 (V)

VOL LOW Level Output Voltage IOL   100 PA 2.7 - 3.6 0.2

V

IOL   12 mA 2.7 0.4

IOL   18 mA 3.0 0.4

IOL   24 mA 3.0 0.55

IOL   100 PA 2.3 - 2.7 0.2

IOL   12 mA 2.3 0.4

IOL   18 mA 2.3 0.6

IOL   100 PA 1.65 - 2.3 0.2

IOL   6 mA 1.65 0.3

IOL   100 PA 1.4 - 1.6 0.2

IOL   2 mA 1.4 0.35

IOL   100 PA 1.2 0.05

II Input Leakage Current 0 d VI d 3.6V 1.2 - 3.6 r5.0 PA

IOZ 3-STATE Output Leakage 0 d VO d 3.6V 
1.2 - 3.6  r10  PA

VI   VIH or VIL

IOFF Power-OFF Leakage Current 0 d (VI, VO) d 3.6V 0 10 PA

ICC Quiescent Supply Current VI   VCC or GND 1.2 - 3.6 20
PA

VCC d (VI, VO) d 3.6V (Note 7) 1.2 - 3.6 r20

'ICC Increase in ICC per Input VIH   VCC �0.6V 2.7 - 3.6 750 PA

 Symbol  Parameter Conditions
VCC TA   �40qC to �85qC

 Units
Figure

(V) Min Max Number

fMAX Maximum Clock Frequency CL   30 pF, RL   500: 3.3 r 0.3 250

ns

Figures 
1, 2

2.5 r 0.2 200

1.8 r 0.15 100

CL   15 pF, RL   2k: 1.5 r 0.1 80 Figures 
7, 81.2 40

tPHL, Propagation Delay CP to On CL   30 pF, RL   500: 3.3 r 0.3 0.8 3.0

ns

Figures 
1, 2

tPLH 2.5 r 0.2 1.0 3.9

1.8 r 0.15 1.5 7.8

CL   15 pF, RL   2k: 1.5 r 0.1 1.0 15.6 Figures 
7, 81.2 1.5 39

tPZL, Output Enable Time CL   30 pF, RL   500: 3.3 r 0.3 0.8 3.5

ns

Figures 
1, 3, 4

tPZH 2.5 r 0.2 1.0 4.6

1.8 r 0.15 1.5 9.2

CL   15 pF, RL   2k: 1.5 r 0.1 1.0 18.4 Figures 
7, 9, 101.2 1.5 46

tPLZ, Output Disable Time CL   30 pF, RL   500: 3.3 r 0.3 0.8 3.5

ns

Figures 
1, 3, 4

tPHZ 2.5 r 0.2 1.0 3.8

1.8 r 0.15 1.5 6.8

CL   15 pF, RL   2k: 1.5 r 0.1 1.0 13.6 Figures 
7, 9, 101.2 1.5 34

tS Setup Time CL   30 pF, RL   500: 3.3 r
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AC Electrical Characteristics   (Continued)

Note 8: For CL   50PF, add approximately 300 ps to the AC maximum specification.

Note 9: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The
specification applies to any outputs switching in the same direction, either HIGH-to-LOW (tOSHL) or LOW-to-HIGH (tOSLH).

Dynamic Switching Characteristics

Capacitance

 Symbol  Parameter Conditions
VCC TA   �40qC to �85qC

 Units
Figure

(V) Min Max Number

tH Hold Time CL   30 pF, RL   500: 3.3 r 1.0 1.0

ns

Figures 
1, 6

2.5 r 0.2 1.0

1.8 r 0.15 1.0

CL   15 pF, RL   2k: 1.5 r 0.1 2.0 Figures 
6, 71.2 6

tW Pulse Width CL   30 pF, RL   500: 3.3 r 0.3 1.5

ns

Figures 
1, 4

2.5 r 0.2 1.5

1.8 r 0.15 4.0

CL  
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AC Loading and Waveforms (VCC 3.3V � 0.3V to 1.8V � 0.15V)

FIGURE 1. AC Test Circuit

FIGURE 2. Waveform for Inverting and 
Non-Inverting Functions 

FIGURE 3. 3-STATE Output High Enable and 
Disable Times for Low Voltage Logic

FIGURE 4. 3-STATE Output Low Enable and Disable Times for Low Voltage Logic

FIGURE 5. Propagation Delay, Pulse Width and 
trec Waveforms 

FIGURE 6. Setup Time, Hold Time and 
Recovery Time for Low Voltage Logic

TEST SWITCH

tPLH, tPHL Open

tPZL, tPLZ 6V at VCC   3.3V r 0.3V;
VCC x 2V at VCC   2.5V r 0.2V; 1.8V r 0.15V

tPZH, tPHZ GND

 Symbol
VCC

3.3V r 0.3V 2.5V r 0.2V 1.8V r 0.15V

Vmi 1.5V VCC/2 VCC/2

Vmo 1.5V VCC/2 VCC/2

VX VOL � 0.3V VOL � 0.15V VOL � 0.15V 

VY VOH � 0.3V VOH � 0.15V VOH � 0.15V 

DISCONTINUED
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AC Loading and Waveforms (VCC 0.15V � 0.1V to 1.2V)

FIGURE 7. AC Test Circuit

FIGURE 8. Waveform for Inverting and Non-Inverting Functions

FIGURE 9. 3-STATE Output High Enable and Disable Times for Low Voltage Logic

FIGURE 10. 3-STATE Output Low Enable and Disable Times for Low Voltage Logic

TEST SWITCH

t
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Physical Dimensions inches (millimeters) unless otherwise noted

54-Ball Fine-Pitch Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide
Package Number BGA54A
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ts Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Body Width
Package Number MTD48

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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