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%Naﬁonal

Semiconductor

The CGS 'C/CT2525 is a minimum skew clock driver with
one input driving eight outputs specifically designed for sig-
nal generation and clock distribution applications. The '2525
is designed to distribute a single clock to eight separate
receivers with low skew across all outputs during both the
tpyy and tpy transitions. The "2526 1s similar to the '2525
but contains a multiplexed clock input to allow for systems
with dual clock speeds or systems where a separate test
clock has been implemented.

CGS54C/74C2525 ¢ CGS54CT/74CT2525
CGS54C/74C2526 ¢ CGS54CT/74CT2526
1-to-8 Minimum Skew Clock Driver

Features

& These CGS devices implement National's FACTT™
family

| Ideal for signal generation and clock distribution

m Guaranteed pin to pin and part to part skew

W Multiplexed clock input ('2526)

m Guaranteed 2000V minimum ESD protection

| Symmetric output current drive of 24 mA for Ioi/ion

® 'CT has TTL-compatible inputs

B These products are identical to 74AC/ACT2525 and
2526

Ordering Code: ses Section s

Logic Symbols Connection Diagrams
Pin Assignment
for DIP, Flatpak and SOIC
'2525 ’2525 '2526
| J A
- op—{ 14 -0, 0p—11 1640,
0,2 13f~0;5 0,42 15}-05
NC—13 12 p~CKIN NC—3 14 = CKO
GND— 4 Hi=VYee GND— 4 13=Vee
Oy 0y 0y 05 Oy Og O Oy Yoo —15 10 —GND Yec 15 12 —GND
I I ' l l l l I 0,—16 9—0g SEL—16 11=cK1
TL/F/10684-1 057 8r-0; 0,7 10|05
0;—18 ] o
TL/F/10684-3 ¢ %
TL/F/10684-4
Pin Assignment
forLCC
'2526 '2525
NC Ve NCGND NG
| | blafolol)
cxo cK?
o, 3] G0,
—J s Ao,
NC [[ne
Oy 0y 0z 03 04 95 0g Oy mo,
BEREERE o, @ @os
TL/F/10684-2
[ 3 (R
NC GND NC Vo CKIN €K1 GND NC Ve, OKD
TUF/10684-5 TL/F/10684-6
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& | Functional Description Truth Tables
5 On the multiplexed clock device, the SEL pin is used to 2625
‘Oo determine which CK|, input will have an active etfect on the
o~ outputs of the circuit. When SEL = 1, the CK; input is se- inputs Outputs
3 lected and when SEL = 0, the CKg input is selected. The cK Oy
'3 non-selected CK, input will not have any effect on the logi- IN 10
.:, cal output level of the circuit. The output pins act as a single L L
g entity and will follow the state of tha CK;y or CK{/CKg pins H H
o~ when either the muttiplexed ('2526) or the straight ('2525)
- clock distribution chip is selected. »
(&) 2526
®
b3 Pin Description inputs Outputs
§ Pin Names Description CKg CKy SEL 04-0;
CKin Clock Input {'2525) L X L L
CKg, CKy Clock Inputs ('2526) H X L H
0p-07 Outputs X L H L
SEL Clock Selact ('2526) X H H H
L = Low Voltage Level
H = High Voltage Level
X = immateria
'2525 ‘2526
— Oy = 0o
: i
o : i
i o :
i i
TL/F/10684-7 TUF/10684-8
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Absolute Maximum Ratings (ote 1) Recommended Operating &
It Military/Aerospace specified devices are required, Conditions <
please contact the National Semlconductor Sales (o]
Office/Distributors for avallabllity and specifications. Su';(::ply Voltage (Vcc) 2.0V 10 6.0V g
Supply Voltage (Vo) —0.5Vio +7.0V T 45VI055V | &a
DG input Diodo Current 1) soma | 'nPuUtVoltage Vi OVito Voo ;’.;

V)= —0. —20m
V) = Vo +0.5V +0.2mA g“"’r::“’“;‘_’:; (:21 o (T WioVee | RS

{ ur
DC Input Voltage (V) —0.5Vito Vg +0.5V asTacior _4Clo +85C §
D%Otﬂpgtsf\;iode Current (lo) 20 mA CGS54C/CT ~55°Cto +125°C 9!
o =0. -20m ..

Vo = Voo 4 0.5V +20 mA Ml'r‘l;m[t;en;kl:r;;;ut Edge Rate (AV/AY) §
DC Output Voltage (V) -0.5Vto Vg +0.5V VN from 30% to 70% of Voo -3
DC Output Source Voo @ 3.3V, 4.5V, 5.5V 125 mV/ns

or Sink Current (ig) 160 mA Minimum Input Edge Rate (AV/AY)

DC Vg or Ground Current ' 'CT Devices

per Output Pin (Icc of Ignp) 560 MA V)N from 0.8V to 2.0V
Storage Temperature (Tgtg) ~65°Cto +150°C Voc @ 4.5V, 5.5V 125mV/ns
Junction Temperature (T)

coip 175°C

PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
1o the device may occur The databook specifications should be mst, without
sxception, to ansure that the system design s reliabie over its power supply,
temperalture, and output/input loading vanablss. National does not recom-
mend operation of CGS cwcuts outside databook specifications.

DC Electrical Characteristics for CGS54C/74C Family Devices
CGS74C CGS54C CGS74C
Symbol Parameter Vec Ta = +25°C Ta= Ta= Units Conditions
(4] ~58°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
Vin Minimum High Level | 3.0 1.5 2.1 21 21 Vout = 0.1V
input Voltage 45 | 225 3.15 315 3.16 v or Vg —0.1V
55 | 275 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 09 09 0.9 Voyt = 0.1v
Input Voltage 45 | 225 1.35 1.35 1.35 v or Vg —0.1V
5.5 2.75 1.65 1.65 165
VoH Minimum HighLevel | 3.0 | 299 29 29 29 lout = —50 pA
Output Voltage 45 | 449 4.4 44 44 \
5.5 5.49 54 54 54
*VIN = ViLor Viy
3.0 2.56 24 246 —12mA
4.5 3.86 3.7 3.76 v loH —24 mA
55 488 4.7 476 —24 mA
Vou Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 lout = 50 pA
Output Voitage 45 | 0.001 0.1 0.1 0.1 v
55 | 0.001 0.1 0.1 0.1
*ViN = ViLorviy
3.0 0.36 0.40 0.44 12 mA
4.5 0.36 0.50 0.44 v ) 24 mA
55 0.36 0.50 0.44 oL 24 mA
*Afl outputs loaded, thrasholds on mput associated with output under test.
TMaxymum test duraton 2 0 ms, one output loaded at a time.
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5 DC Electrical Characteristics for CGS54C/74C Family Devices continued)
Q CGS74C CGS54C CGS74C
g Symbol Parameter Vee Ta = +25°C Ta= Ta= Units Conditions
o v) | A —55°Cto +126°C | —40°C to +85°C
9 Typ Guaranteed Limits
2 )
uN-, Iin Maximum Input 55 01 1.0 +1.0 A Vi = Vo, GND
- Leakage Current
Q| o tMinimum Dynamic | 5.5 50 75 mA | VoLp = 1.65V Max
G e R
& | oo Output Current 5.5 -50 -75 mA | Voup = 3.85V Min
(o] . .
Ol lec Maximum Quiescent Vin = Veo
Supply Current 55 8.0 80.0 80.0 #A L aND

*All outputs loaded; thresholds on input associated with output under test.

TMaximum test duration 2 0 ms, one output joaded at a time.

Note: )y and Icc @ 30V are guaranteed to be less than or equal to the respective mt @ § 5V Vec.
leg for CGS54C @ 25°C 1s dentcal to CGS74C & 25°C,

DC Electrical Characteristics for CGS54CT/74CT Family Devices

CGS74CT CGS54CT CGS74CT
Symbol Parameter Vee Ta = +25°C Ta= Ta= Units Conditions
m| ~55°C 1o +125°C | —40°Cto +85°C
Typ Guaranteed Limits
VIH Minimum High Level | 4.5 1.5 20 20 20 v VYour = 0.1V
Input Voltage 5.5 1.5 290 20 2.0 orVgg ~0.1V
ViL Maximum Low Level | 4.5 15 08 08 0.8 v Vout = 0.1V
Input Voltage 55 15 0.8 0.8 0.8 or Vg —0.1V
Von Minimum High Level | 4.5 | 4.49 44 44 4.4 v |lour=-—50pA
Qutput Voltage 55 | 549 54 54 5.4
*Vin = ViLorViy
45 3.86 3.70 3.76 \ : —24mA
55 4.86 470 478 OoH ~24mA
Vou Maximum Low Level | 4.5 [ 0.001 0.1 0.1 0.1 v loytr = 50 A
Qutput Voltage 5.5 | 0.001 0.1 0.1 0.1
*ViN = ViLorVig
4.5 0.36 0.50 0.44 v I 24 mA
55 0.36 0.50 0.44 oL 24 mA
N Maximum Input 55 £0.4 £1.0 1.0 WA V| = Vg, GND
Leakage Current
lecr Maximum lec/Input | 5.5 0.6 16 1.5 mA | V| =Vgg - 21V
lown FMinimum Dynamic | 5.5 50 75 mA | Vo_p = 1.65V Max
lonp | Outbut Current 55 -50 -75 mA | Vowp = 3.85V Min
Icc Maximum Quiescent ViN = Vce
Suppty Current 55 80 160.0 800 rA or GND

*All outputs ioaded, thresholds on input associated with output under test.
tMaximum test duration 2 0 ms, one output foaded at a time.
Nate: Icc for CGS54CT @ 25°C 18 identcal to CGS74CT @ 25°C
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AC Electrical Characteristics &
o
CGS74C CGS54C CGS74C 6
Ta= -55°C Ta= —40°C a3
. = g,
Symbol Parameter V(t':v('): 1;:‘ _ ;5: to +125°C to +85°C Units | &
L=>50p €L - 50pF €L = 50 pF ¢
Min Typ Max Min Max Min  Typ Max ,‘3
[3]
teLH, Propagation Delay 3.3 3.0 85 110 3.0 11.0 3.0 125 n g
top CK 16 Op, ('2525) 50 | 32 50 78| 25 82 | 29 8.1 s s
tpLH, Propagation Delay 33 30 70 130 3.0 14.0 ns r-o"
teHL CK(n) to O, ('2526) 50 36 55 78 33 8.6 %
tPLH, Propagation Delay 33 [ 30 80 140 30 150 | o @
tert SEL to O, ('2526) 5.0 4.0 6.5 85 35 9.5
fosu | Maximum Skew 33 03 10 15 1.0
Common Edge ns
Output-to-Output (Note 1) 5.0 02 07 10 07
Variation
fosth | Maximum Skew 33 03 10 15 1.0
Common Edge ns
Output-to-Output (Note 1) 50 02 07 1.0 07
Variation
tosT Maximum Skew
Opposite Edge 15
Output-to-Output (Note 1) 50 04 10 10| ns
- 1.0
Variation
tpy Maximum Skew 'C2525
Part-to-Part 'CT2525 5.0 3.5 4.0 ns
Variation (Note 2) | 'C2526
'CT2526 5.0 5.0 ns
tisos Maximum
tran Rise/Fall Time 5.0 3.0 4.0 3.75 ns
(20% to 80% Vo)
tise: Maximum
tan Rise/Fall Time 0.9 11 ns
(0.8V/2.0V and 2 OV/0.8V)
*Voitage Range 3318 33V 103V
Voltage Range 50 1s 50V 105V
Note 1: Output-1o-Output Skew 15 defined as the absohnte value of the ditference between tho CLK to Q propagation delay for any outputs within the same
packaged device. The spacifications apply to any oulputs switching In the same direction ether HIGH to LOW (toghi) or LOW to HIGH (tog «) or in opposite
directions both HL and LK {togT).
Note 2: Part-to-part skew 18 defined as the absolute value of the difference between the propagation delay for any outputs from device to devico The parameter is
specified for a given set of conditions (i e, capacitive load, Vg, temperature, # of outputs switching, etc } Parameter guaranteed by design.
AC Electrical Characteristics
CGS74CT CGS54CT CGS74CT
Ta = —55°C Ta = —40°C
L] —_ 0,
Symbol Parameter "(“’nc Té _ ’;:5: to +125°C to +85°C Units
L= 50P CL = 50pF CL = 50 pF
Min Typ Max Min Max Min Max
PLH, Propagation Delay
tor CK to Op (2525) 50 46 6.5 9.0 40 101 ns
tpLH, Propagation Delay
N CK(n) to Oy, (2526) 50 58 8.5 1.1 5.1 12.4 ns
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g AC Electrical Characteristics (continued)
(., CGS74CT CGS54CT CGS74CT
@O
o™ . _ o Ta = —55°C Ta = —40°C
9| symbol Parameter Vee Ta = +25°C to +125°C to +85°C Units
v) Cy = 50pF
9 C = 50 pF C = 50pF
§ Min Typ Max Min Max Min Typ Max
Ny Propagation Dela
=1 ta pag y _ } )
& | _tom SEL 10Oy (2526) 50 | 51 85 124 44 141 | ns
& tosht Maximum Skew
4 Common Edge
o~
(3] Output-to-Output (Note 1) 5.0 02 0.7 07 ne
Varnation
tosLH Maximum Skew
Common Edge
Output-to-Output (Note 1) 50 0.2 07 0.7 ne
Vanation
tosT Maximum Skew
Opposite Edge
Output-to-Output (Note 1) 50 04 10 10} ns
Variation
tpy Maximum Skew AC2525
Part-to-Part ACT2525
Variation (Note 2) AC2526 5.0 3.5 ns
ACT2526 5.0 5.0 ns
trse. Maximum
Yall Rise/Fall Time 50 3.0 3.75 ns
(20% to 80% Vg)
thses Maximum
tan Rise/Fall Time 0.9 1.1 ns
(0.8V/2.0V and 2.0V/0.8V)

*Voltage Range 5015 5 OV +0 5V

Note 1: Output-to-Output Skew is defined as the absolute value of the difference between the actual propagation detay for any cutputs within the same packaged
device The specifications apply to any outputs switching in the same diroction erther HIGH 10 LOW {tasni) or LOW to HIGH (tgs ) of in opposite directions both
HL and LH {togT).

Note 2: Part-to-part skew 1s defined as the absolute value of the differance between the propagation delay for any outputs from device to device. The parameter is
specified for a given set of conditions (e, capacitive load, Vgg, tamperature, # of outputs switching, etc ). Parameter guaranteed by design.

Capacitance
Symbol Parameter Typ Units | Conditions
Cin Input Capacitance 45 pF | Voc = 5.0V
Cep Powar Dissipation Capacitance ('2525) | 820 pF-1.2x10-18(f)* | pF | Voo = 5.0V
Cpp Power Dissipation Capacitance ('2526) | 820 pF-1.2x10-18()* | pF | Voo = 5.0V
*t = frequency
Recommended Maximum Power Dissipation (W)
LFPM Ta = 25°C Ta = 85°C
PDIP SoIC PDIP SOIC
0 1.105 0.858 0.528 0.41
225 1.493 1.055 0.714 0.504
500 1.7 1.210 0.820 0.578
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