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Semiconductor

CGS74B2525
1-to-8 Minimum Skew Clock Driver
General Description
This minimum skew clock driver is designed for Clock Gen
eration and Support (CGS) applications operating well 
above 20 MHz (33 MHz, 50 MHz). The device guarantees 
minimum output skew across the outputs of a given device 
and also from device-to-device. Skew parameters are also 
provided as a means to measure duty cycle requirements as 
those found in high speed clocking systems. The 'B2525 is 
a minimum skew clock driver with one input driving eight 
outputs specifically designed for signal generation and clock 
distribution applications.

Features
■ Clock Generation and Support (CGS) Device—Ideal for 

high frequency signal generation or clock distribution 
applications

■ CGS74B version features National’s Advanced Bipolar 
FAST® LSI process

■ 1 -to-8 low skew clock distribution
■ Sub 1 ns pin-to-pin output skew
■ Specifications for device-to-device variation of propaga

tion delay
■ Specification for transition skew to meet duty cycle 

requirements
■ Center pin V<x and GND configuration to minimize high 

speed switching noise
■ Current sourcing 48 mA and current sinking of 64 mA
■ Low dynamic power consumption above 20 MHz
■ Guaranteed 4 kV ESD protection

Ordering Code: See Section 5 
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Connection Diagram
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Functional Description
On the multiplexed clock device, the SEL pin is used to 
determine which CKn input will have an active effect on the 
outputs of the circuit. When SEL =  1, the CKi input is se
lected and when SEL =  0, the C«o input is selected. The 
non-selected CKn input will not have any effect on the logi
cal output level of the circuit. The output pins act as a single 
entity and will follow the state of the CKin or CK^/CKo pins 
when the (’B2525) clock distribution chip is selected.

Pin Description

Pin Names Description

CKin
O0-O 7

Clock Input (’B2525) 
Outputs

Truth Table
’B2525

Inputs Outputs

CKin O1-O 7

L L
H H

’B2525
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7.0V
7.0V

0°Cto +70°C 
-6 5°C to  + 1 50°C

Recommended Operating 
Conditions
Supply Voltage (Vcc) 4.5V to 5.5V
Input Voltage—High (V ih )  2.0V
Input Voltage—Low (Vil) 0.8V
High Level Output Current (Iq h ) - 48 mA
Low Level Output Current (Io l ) +  64 mA
Free Air Operating Temperature (T/0 0°C to +  70°C

Absolute Maximum Ratings (Note d
If Milltary/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distrlbutors for availability and specifications.
Supply Voltage (VCc)
Input Voltage (V|)
Operating Free Air Temperature 
Storage Temperature Range 
Typical 0ja

Plastic (N) Package 104 °C/W
JEDEC SOIC (M) Package 120 °C/W

Note 1: The Absolute Maximum Ratings are those values beyond which the 
safety of the device cannot be guaranteed. The device should not be operat
ed at these limits. The parametric values defined in the DC and AC Electrical 
Characteristics tables are not guaranteed at the absolute maximum ratings.
The Recommended Operating Conditions will define the conditions for actu
al device operation.

DC Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vcc =  5V, Ta =  25°C.

Symbol Parameter Conditions Min Typ Max Units

% Input Clamp Voltage V c c  =  4.5V, l| = —18 mA -1 .2 V

V OH High Level Output 
Voltage

lOH =  “ 3 mA, V c c  = 4.5V 2.4

VIoh =  — 48 mA, V c c  =  4.5V 2.0

V OL Low Level Output 
Voltage

Vcc =  4.5V, Iol =  64 mA 0.35 0.5 V

l| Input Current @ 
Max Input Voltage

Vcc =  5.5V, V|H = 7 V 0.1 mA

•lH High Level Input Current VCC = 5.5V, V ,h  =  2.7V 20 f iA

IlL Low Level Input Current VCc = 5.5V, V|H = 0.4V -0 .5 mA

>0 Output Drive Current VCc =  5.5V, V0 = 2.25V -5 0 -1 5 0 mA

I c c Supply Current VCC =  5.5V Outputs High 8 15 mA

Outputs Low 32 42 mA

C IN Input Capacitance

>mIIoo>

5 pF

AC Electrical Characteristics
CGS74B

Symbol Parameter Vcc = 4.5V to 5.5V 
Rl = 500ft, Cl =  50 pF Units

Min Typ Max

tpLH Propagation Delay 2 2.9 4.8
ns

IPHL CK to On ('2525) 2 3.0 4.8
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Extended AC Electrical Characteristics

Symbol Parameter Vcc*
(V)

C G S 7 4 B

UnitsR|_ = 5 0 0 f t ,  Cl =  5 0  pF, 
Ta =  0 °C  to 7 0 °C

Min Typ Max

Vnax Maximum Operating Frequency 5.0 50 MHz

tOSHL Maximum Skew Common Edge 
Output-to-Output Variation 
(Note 1)

5.0 0.15 1 ns

tOSLH Maximum Skew Common Edge 
Output-to-Output Variation 
(Note 1)

5.0 0.15 1 ns

{OST Maximum Skew Opposite Edge 
Output-to-Output Variation 
(Note 1)

5.0 0.7 1.5 ns

tpv Maximum Skew 
Part-to-Part Variation Skew 
(Note 2)

5.0 1.75 ns

tps Maximum Skew
Pin (Signal) Transition Variation
(Note 1)

5.0 0.6 1.5 ns

Vise,

Vail

Maximum Rise/Fall Time 
(from 0.5/2.4V to 2.4/0.5V 
at 3 3  MHz, Ta =  25°C)

5.0
5.0

1.90
1.15

ns
ns

•Voltage Range 5.0 is 5.0V ±0.5V

Note 1: Output-to-Output Skew is defined as the absolute value of the difference between the actual propagation delay for any outputs within the same packaged 
device. The specifications apply to any outputs switching in the same direction either HIGH to LOW ( to s m J  or LOW to HIGH ( to sL H ) or in opposite directions both 
HL and LH (tosT>- Parameters tosT and tps guaranteed by design.

Note 2: Part-to-part skew is defined as the absolute value of the difference between the propagation delay for any outputs from device to device. The parameter is 
specified for a given set of conditions (i.e., capacitive load, Vcc, temperature, # of outputs switching, etc.). Parameter guaranteed by design.

Note 3: 'B2525 is recommended for applications using only the rising edge of the clock while operating at, or below, 50 MHz.
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Minimum Skew Parameters
Parameter Measurement Information (Preliminary)

Definition Example Significance

tO S H L . *O S L H

Common Edge Skew:
Output Skew for HIGH-to-LOW Transitions: 

toSHL =  |tPHLmax -  tPHLminl 
Output Skew for LOW-to-HIGH Transitions: 

t0SLH =  |tpLHmax “  tPLHmJ 
Propagation delays are measured across 
the outputs of any given device.

output 1

output 2

tos. Output Skew or Common Edge 
Skew
Skew parameter to observe 
propagation delay differences in 
applications requiring synchronous 
data/clock operations.

FIGURE A

tps
Pin Skew or Transition Skew:

tps =  ItpHLj -  tpLHjl 
Both HIGH-to-LOW and LOW-to-HIGH 
propagation delays are measured at each 
output pin across the given device. Tps is 
the maximum difference for outputs i =  1 to 
8 within a device package.

clock Input 
50% duty

cycle

output 1

output 2

Vrn,

w

tps, Pin Skew or Transition Skew 
Skew parameter to observe duty 
cycle degradation of any output 
signal (pin).

FIGURE B

t0ST

Opposite Edge Skew:
t0ST =  M m  “  tp0n| 

where 0 is any edge transition (HIGH-to- 
LOW or LOW-to-HIGH) measured between 
any two outputs (m or n) within any given 
device.

tosTi Any Edge Skew 
Skew parameter to observe 
performance distribution of 
propagation delays across the 
outputs within any given device.

device
output

FIGURE C

pin 1 
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pin 8
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'■ Vlh
llil 11 lliil l [111 tp^|

<0STm time, ns

tpV

Part Variation Skew:
tpV =  |tp0U,V -  tp0Xiy|

where 0 is any edge transition (HIGH-to- 
LOW or LOW-to-HIGH propagation delay) 
measured from the outputs (v or y) of any 
two devices (u or x).

J T T f c

G D

device 1 
output 1

■ w ,

dsvlcs 2 
output 2

tpv, Part Variation Skew 
Skew parameter to observe 
performance distribution of 
propagation delays between the 
outputs of any two devices.

FIGURE D
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