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&National Semiconductor

CGS74C2525 ¢ CGS74CT2525
CGS74C2526 » CGS74CT2526

1-to-8 Minimum Skew Clock _Driver

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
tpLH and tpyy transitions. The '2526 is 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.

Features
® These CGS devices implament National’'s FACT™T™
family
B Ideal for signal generation and clock distribution
m Guaranteed pin to pin and part to part skew
B Multiplexed clock input ('2526)
m Guaranteed 2 kV minimum ESD protection
m Symmetric output current drive of 24 mA for lgL/loH
a 'CT has TTL-compatible inputs
m These products are identical to 74AC/ACT2525 and
2526
B Available as Mil/Aero versions
54AC/ACT2525
54AC/ACT2526

Ordering Code: see Section s

Logic Symbols Connection Diagrams
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Functional Description

On the multiplexed clock device, the SEL pin is used to
determine which CLKn input will have an active effect on
the outputs of the circuit. When SEL = 1, the CLK1 input is
selected and when SEL = 0, the CLKO input is selected.
The non-selected CLKn input wilt not have any effect on the
logical output level of the circuit. The output pins act as a
single entity and will follow the state of the CLK or
CLK1/CLKO pins when either the multiplexed ('2526) or the

straight ('2525) clock distribution chip is selected.

Pin Description
Pin Names Description
CLK Clock Input ('2525)
CLKO, CLK1 Clock Inputs ('2526)
Og-07 Outputs
SEL Clock Select ('2526)
'2525
— O
CLK :
-0,

TL/F/10684-7

Truth Tables

'2525

Inputs Qutputs

CLK 00-07

L L
H H

'2526

Inputs

Outputs

CLKO CLK1 SEL

0¢-07

L X
H X

L
L
X L H
X H H

IrIr

L = Low Voltage Level
H = High Voltage Level
X = Immaterial

CLKO —-b—
CLK1 —b—

SEL

'2526

o,

TL/F/10684-8
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availabllity-and specifications.

Supply Voltage (Vce) . —05Vio +7.0V
DC Input Diode Current (lik)
V)= —0.5V ~20mA
V| = Vgg +0.5V +0.2mA

DC Input Voltage (V))

DC Qutput Diode Current (‘oK)
Vg = 0.5V
Vo = Vg +0.5V

DC Qutput Voltage (Vo)

DC Qutput Source

—0.5V 0 (Vg +0.5V)

~-20 mA
+20 mA

—0.5V to (Vo +0.5V)

or Sink Current (o) +50 mA
DC Vg or Ground Current
per Qutput Pin (Icc or ignD) 150 MA

Storage Temperature (TgTg) —65°C to +150°C

Junction Temperature (6,a)

Recommended Operatmg

Conditions
Supply Voltage (Vcc)
‘C’ : 2.0V to 6.0V
‘cr 45V105.5V
Input Voltage (V) . 0Vto Ve
Output Voltage (Vo) QVio Ve
Operating Temperature (Ta) : :
CGS74C/CT " —40°Cto +85°C
54AC/ACT —55°Cto +125°C

input Rise and Fall Times Devices
(30% to 70% of Voe) .
10.5 ns max

Veo = 3.3V
4.5V 14.4 ns max
5.5V 17.6 ns max
Input Rise and Fall Times Devices
(0.8Vto 2.0V) -, 9.6 ns max

Note 1: Absolute maximum ratings are those values beyond which damage
1o the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National doss not recom-

Plastic (N) 14-Lead 102°C/W
Plastic (M) 14-Lead 128°C/W
Plastic (N) 16-Lead 97°C/W
Plastic (M) 16-Lead 124°C/W

mend aperation of CGS circuits outside databook specifications.

DC Electrical Characteristics for CGS74C and 54AC Family Dewces

Over recommended operatmg conditions unless specified otherwise.

"~ .CGS74C 54AC CGS74C
Symbol Parameter Vec | 1, = +a5C Ta= Ta = Units | Conditions
. W) A —55°Cto +125°C | —40°C o +85°C
Typ Guaranteed Limits
ViH Minimum HighLevel | 3.0 | 1.5 241 24 2.1 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 \ orVgc ~0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vourt = 0.1V
Input Voltage 45 | 225 1.356 1.35 1.35 v orVgg —0.1V
5.5 2.75 1.65 1.65 1.65
VoH Minimum High Level | 3.0 | 2.99 2.9 29 29 lout = —50 pA
Output Voltage 45 | 4.49 4.4 4.4 4.4 \
(Note 2) 55 5.49 54 54 54
VIN = ViLorViy
3.0 2.56 24 246 —12mA
45 3.86 3.7 3.76 V | logn —24mA -
55 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 lout = 50 pA
Output Voltage 4.5 | 0.001 0.1 0.1 0.1 \'
(Note 2) 5.5 | 0.001 0.1 0.1 0.1
VIN = ViLOr ViH
3.0 0.36 0.40 0.44 12mA
45 0.36 0.50 0.44 ' \ i 24 mA
5.5 0.36 0.50 0.44 oL 24 mA
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DC Electrical Characteristics for CGS74C an

Over recommended operating conditions unless specified otherwise.

d 54AC Family Devices (continueq)
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CGS74C 54AC CGS74C
Symbol Parameter Vee | 1, = vamc |- Ta= Ta= Units Conditions
V) A —55°Cto +125°C | —40°C to +85°C
Typ Guaranteed Limits
hin Maximum Input Ll .
Leakage Current 55 +0.1 +1.0 +1.0 pA V= Ve, GND
(Note 3) ' .
loLp -Minimum Dynamic 5.5 50 75 mA | Vop = 1,65V Max
I Output Current ]
OHD | (Note 4) 5.5 -50 -75 mA | Vorp = 3.85V Min
Iéc Maximum Quiescent . _
Supply Current 55 8.0 80.0 80.0 pA Z:%;DVCC
(Note 3) :
DC Electrical Characteristics for CGS74CT and 54ACT Family Devices
Over recommended operating conditions unless specified otherwise.
CGS74CT 54ACT CGS74CT
Symbol Parameter Vee | 1, = +25¢ Ta= Ta = Units |  Conditions
v | A -55°C to +125°C | —40°C to +85°C '
Typ Guaranteed Limits
ViH Minimum High Level | 4.5 1.5 2.0 2.0 20 v Vout = 0.1V
Input Voitage 55 1.5 2.0 20 20 . orVeg —~0.1V
Vit Meaximum Low Level | 4.5 1.5 0.8 0.8 0.8 v Vout = 0.1V
Input Voltage 55 | 15 0.8 08 0.8 or Voo —0.1V
Vou Minimum High Level | 4.5 | 4.49 4.4 4.4 4.4 .
Output Voltage 55 | 549 | 54 5.4 5.4 v 'F’“T 50 uA
(Note 2) ’ © ] ViN= Vi orViy
4.5 3.86 3.70 3.76 3 | - —24mA
55 4.86 4.70 4.76 'OH —24mA
Vou Maximum Low Level | 4.5 | 0.001 0.1 0.1 0.1 -
Output Voltage 55 | 0.001 | o1 0.1 0.1 V. |lour=50pA
(Note 2) ; VIN = ViLorViy
4.5 0.36 0.50 " 0.44 v I ’ 24 mA
] 55 0.36 0.50 0.44 oL 24 mA
[ N Maximum Ibnput . ‘
' i . . . 1. = Voo,

‘ Leakage Current .5 5» v +0.1 . 1.0 +1.0 MA V| = Ve, GND
lceT Maximum Icc/Input | 55 | 06 16 15 mA |V, = Voo — 2.1V
loLp Minimum Dynamic. | 55 | 50 75 mA | Voip = 1.65V Max
I Output Current ] ]

OHD (Note 4) 5.5 —~50 —-75 mA- | Voup = 3.85V Min
lcc Maximum Quiescent V -V
Supply Current 55 8.0 160.0 80.0 pA | YIN= VCC
. orGND
(Note 5)
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AC Electrical Characteristics Overrecommended operating conditions unless specified otherwise.
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CGS74C 54AC CGS74C
n:g:o Ta = +25°C Ta = ~55°C Ta = —40°C
. Symbol Parameter A to +125°C to +85°C Units
' v CL = SOpF CL = 50pF Cp = 50pF
(Note 6) L L
Min Typ Max Min Max Min Typ Max
tpLH, Propagation Delay 3.3 30 65 1.0 3.0 110 | 30 125 o
tPHL CLK to Op, ('2525) 5.0 32 50 78 25 8.2 29 8.1
tPLH, Propagation Delay 33 30 70 130 3.0 14.0 ns
tPHL CLKn to Oy, (2526) 5.0 36 55 78 3.3 8.6
tpLH, Propagation Delay 33 30 80 140 3.0 150 | o
teHL SEL to Oy, ('2526) 5.0 4.0 6.5 8.5 35 95
toshL | Maximum Skew 33 03 15 600
Common Edge ps
Out.pu't-to-Output (Nots 7) 5.0 02 10 500
Variation
tost | Maximum Skew 33 0.3 15 600
Common Edge ps
Output-to-Output (Note 7) 5.0 0.2 10 500
Variation
tost Maximum Skew
Opposite Edge : 15
Output-to-Output (Note 7) 50 04 10 ‘o 10| ns
Variation ¢
tpv Maximum Skew 'C2525
i Part-to-Part 'CT2525 5.0 35 4.0 ns.
Variation (Note 8) | *C2526
'CT2526 5.0 5.0 ns
trises Maximum
Yait Rise/Fall Time 50 3.0 40 375 ns
(20% to 80% Vo)
triser Maximum
tail Rise/Fall Time 0.8 1.1 - ns
(0.8V/2.0V and 2.0V/0.8V)
AC Electrical Characteristics over recommended operating conditions unless specified otherwise.
CGS74CT 54ACT CGS74CT
Vee
Ta = —55°C Ta = —40°C
Range =
Symbol Parameter g Ta _ +25°C to +125°C to +85°C Units
v Cu = 50pF CL = 50pF Cy = 50pF
(Note 6) L= 29p L= 30pPF . '
) Min Typ Max Min Max - Min Max
tPLH, Propagation Delay
tPHL CLK to Oy, (2525) 5.0 4.6 6.5 9.0 4.0 10.1 ns
tPLH, Propagation Delay
hivk GLKn to O (2526) 5.0 5.8 85 1.1 5.1 124 ns
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AC Electrical Characteristics »
Over recommended operating conditions unless specified otherwise. {Continued) :
(9
CGS74CT S54ACT CGS74CT ‘_Nn
Vce N
Ta = —55°C Ta = —40°C (23
Range =+
Symbol Parameter 9 Ta - tave to +125°C to +85°C Units | &
' v) Cu = S0pF CL=50pF | C_=50pF o
(Note 6) L=>0p L=>0p &
Min Typ Max Min Max | Min Typ Max a
: Q
tpLH, Propagation Delay -
tPHL SEL 10 O, (2526) 5.0 5.1 8.5 124 4.4 141 ns an
N
tosHL Maximum Skew t.:l
Common Edge o
Output-to-Output (Note 7) 50 02 550 | ps | gh
. w
Variation ~
&
tosLH Maximum Skew 8
Common Edge [N
Output-to-Output (Note 7) 50 02 350 | ps ?
Variation S
tosT | Maximum Skew @
Opposite Edge I~
Output-to-Output (Note 7) 50 0.4 101 18
- -
Variation 31’
tpy Maximum Skew | AC2525 8
Part-to-Part ACT2525
Variation (Note 8) | AC2526 5.0 35 ns
ACT2526 5.0 5.0 ns
tiser Maximum
teanl Rise/Fall Time 50 3.0 375 ns
(20% to 80% Vc)
tises Maximum
tal Rise/Fall Time 0.9 141 ns
(0.8V/2.0V and 2.0v/0.8V)

Note 2: All outputs loaded; threshalds on input associated with output under test.

Note 3: |y and Igc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
lec for 54AC @ 25°C is identical to CGS74C @ 25°C.

Note 4: Maximum test duration 2.0 ms, one output loaded at a time.

Note 5: Ioc for 54ACT @ 25°C is identical to CGS74CT @ 25°C.

Note 6: Voltage Range 5.0 is 5.0V £ 0.5V, voltaga range 3.3 is 3.3V +0.3V.

Note 7: Output-to-Qutput Skew is defined as the absolute vaiue of the difference b 1 the actual pi gation defay for any outputs within the same packaged
device. The specifications apply to any outputs switching in the same direction either HIGH to LOW (tosHU or LOW to HIGH (tgsy ) or in opposite directians both
HL and LH (tosT). tosHL and 1og H are characterized and guaranteed by design @ 1 MHz. .

Note 8: Part-to-part skew is defined as the absoluta value of the difference betwaen the Ppropagation delay for any outputs from device to device. The parameter is
specified for a given set of conditions (i.e., capacitive load, Vg, temperature, # of outputs switching, etc.). Parameter guaranteed by design.

Note 8: Load capacitance includes the test jig.
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Capacitance
Symbol Parameter Typ Units | Conditions
CiN Input Capacitance 4.5 pF | Voo = 5.0V

CpDp Power Dissipation Capacitance ('2525) | 820 pF-1.2x 10-18(* | pF | Voc = 5.0V
Cpp Power Dissipation Capacitance ('2526) | 820 pF-1.2x 10-18(H*| pF | Voo =50V

*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 1.71 1.210 0.820 0.578

Timing Diagrams

1
(20 1 \ 1 / \
. ! 1 1
| 1
07 ! | \ i ( / \
I i ! ]
| t | |
e ', PP :
' 1 | ! [ 1
-
foshi (hote &) o TL/F/10684-27
3.0V
CLKn 1.5V 1.5\ /
I | fo_w_
i [
[ |
| | Vou
| [
9, | 50% 1 50% v
1 | j | .
| ] [
[ [
P T
TL/F/10684-28

a Ry is 500

-I_ Gy is 50 pF for all prop delays and skew measurements.
R I G (Note 9)

TL/F/10684-29
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Physical Dimensions

&National Semiconductor

8 Lead (0.150" Wide) Molded Small Outline Package, JEDEC

NS Package Number MOSBA
All dimensions are in inches (millimeters)
0.188-0.197
4890 5.004)
) s 7 5 &
T illalal
0.228_0.204
(R )
: LY
%é—,:_) [or)
woner’ 12 3 4 ;T
IDENT ‘T“"'P
0.150-0.157
™ aain—oee [
U.010-0.000 . 45c o 8.053 - 0.060
D030 r_ : — (un;'.m) 2.004-0.010
ALL LEADS 0120254
L_-——d) -L— —= SEATIN
f PLANE

n'mﬁ'_": M“'ﬁ;)n: | 7{_“‘” f(:u_f&' &__J L ‘Jl 1 8

(0.203~0.254) { (: g:_g.;:l *
TYP AL LEADS (0.406—1.770) ™" 0.008 1vp |l ;
TYP ALL LEADS {0.203) MOBA (REV M)

14 Lead (0.150" Wide) Molded Small Outline Package, JEDEC
NS Package Number M14A '

All dimensions are in inches (millimeters)

0.335-0.344

{8.509—8.738)
A AAAAAA

5791-5.158) | -
| r’\)

“i i TEITUEY

: 3 [}
D010 yux
(0.254)
0.150-0.157
™ Gre—T0e
0.010-002%0 0.059-0.0890
0.254-0.508 <™ -5
” M 0.004-0.010
MLLEADS . —  {0.102-0.250)
L ' | serwe_ Y—— WL R
I \f PLANE
0.000-0.010 L em __I L_ L 0814-0.020
fuitom s L.:-:;:::-;, T "
(X)) TP AL LE 4 '%;) o
ALL LEAD TIP3 " MI4A (REV R}
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16 Lead (0.150” Wide) Molded Small Outline Package, JEDEC
NS Package Number M16A

0.386 —D.334

{9.804 —10.00}

1% 15 14 13 12 1 10 9

paBAARAR

[

All dimensions are in inches (millimeters)

0.228-0.244 2°
(5.791-6.198) Q TYp
J 4‘\[
LEAD O A 12 3 4 5 6 1 8
IDENT 0.010 yay
0.252)
0.150-0.157
™ aso—se [
0.010-0.020 0.053-0.069
@m0 <% : (1.346-1.753) 0.004-0.010
8° MAX TYP + (0.102-0.254)
ALL LEADS (= %
L‘J ' ===t SEATING
L ? PLANE
0.008-0.010 m 0.010 LY 0.050 0.014—-0.020
016 —0.050 —_— - TYP
-0z ‘J BT @ m) g
TYP ALL LEADS e ooos o
A Esll:lzlnps 029 e
kL

20 Lead (0.300” Wide) Molded Small Outline Package, JEDEC
NS Package Number M20B

All dimensions are

0.496-0.512
{12,588 —13.005)

20 19 18 17 18 15 W 1

AianAan”

—_—|

in inches (millimeters)

17 n

f

0.384-0.018
{10.008 — 10.843)

suojsuawi(q [ea1sAyd

»{) 30 TYP
LEAD NO. 1 1
- EEEEEEY
1 2 3 4 5 8 1 8 W
0.010 yax
j0.254)
0.291-0.298
T a1
D.D10-~0.029 0.093-0.104
0.284—0.797 5" ™ "_ ru2—2.642)
r——-—-—j . 0.004-0.012
LD {0.102—0.305)
1 -
L———m:[] - % ittt 3 * SEATING
T‘—"‘ 7 PLANE
2.000-0.013 *1 00160050 (sg;l J Lnnm . 0.014 -0.020 yyp
(0.220-0.3%0) ' LEAD nrs [ [0.408—1.270) (l 210) {0.355—0.808)
TYP AL LEADS TYP ALL LEADS
0.008 ryp
10.203) 4208 (REV 1)
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Physical Dimensions

28 Lead (0.300” Wide) Molded Small Qutline Package, JEDEC
NS Package Number M28B

All dimensions are in inches (millimeters)

| INDEX
! .~ | AREA
0.300 (7.60)
0.291 (7.40)
0.420 (10.85)
5 28 0.393 (10,00)
0.030 (0.75) ,r0
0.008 (0.25)" x45
0.713 (18.10)
- 0.696 (17.70) _-I ~
0.013 (0.32)
0.009 (o 23) 0.105 (2.65)
0.092 (2.35)
J L ‘ 0.012 (0.30)
0.003 (0.10)
0.050 (1.27) 0.020 (0.49)
BSC 0.013 (0.35) 0.050 (1.27) w280 (REV A)
0.015 (0.40)

14 Lead (0.300" Wide) Molded Dual-in-Line Package

NS Package Number N14A
All dimensions are in inches (millimeters)
0.740-0.778
{18.80—19.56)
0.0%
— <——(2'm|
[ [%] [F]
AREA
V) 0.250£0.010
i {6,350 £0.254)
PIN NO. 1 ’O /)\ PIN NO. 1
IDENT T 2] 3] 14] L5)ie] L 1DENT
0082 1. 0.030 MAX
@37 [0.762) DEPTH
OPTION 1 OPTION 02
0.135+0.006 0.300-0.320
@A z0.92n Tem-s1a]
0.143-0.200 ol e 0080 Lo e 40 TYP > %
{3.683-5.080) (1.524) OPTIONAL :
A f [\
i__j‘r__q I
o 80 0.008 -0.018
0.020 _ 90°+4° TVP o —nem
.508) -
MmN 0.126-0.150 f 0.075:£0.015
0.004 - ?(:27: o _>| 1.905:£0,381) (g':::)—»
W —> 0.100+0.010 MIN
0.356 0,584, 010030010
( ’ [} a;; 010 Bads "
—> e—izogm o3 oo
+1.018
(‘ L -0, ) NUA (REV 1
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16 Lead (0.300” Wide) Molded Dual-in-Line Package
NS Package Number N16E

All dimensions are in inches (millimeters)

\ 0.740 = 0.780 | 0.080
18.80=19.81 :
‘ ( ) —.I - "_ 2.286)

. 250£0.010
350£0.254)
PIN NO. 1 = . 1
IDENT G g
OPTION 01 OPTION 02 0085
0.13040.005 0.060 4 TYP 0.300-0.320 1.651)
j  Gazenz) | i P ~\[™ oprionaL gen-s® | |
1

0.145 = 0.200

{3.683-5.080) i

} 95945° 0.008-0.016
90°% 49 TYP 0.008-0.018 1vp
0020 0.280 {0203-0.406)

0.508
(0508) 0.030£0.015 171125

J

M
{(3.175-3.810) . » T M lo76220.381) MIN
0,014 =0.023 __‘ l-— 0.100£0.010 (0.525#0-040
{0.356 - 0.584) 0.050£0.010 {2.54020.254) AUtV -0015 N1GE (REV F)
e 1270 £0.254) ne (8.255* 5918

20 Lead (0.300"” Wide) Molded Dual-in-Line Package

suoisuawi( [eoisAud

NS Package Number N20A
All dimensions are in inches (millimeters)
1.013-1.040
0,092 X 0030 {25.13-2622)
{2.337 X 0.762) 0.032+0.006 _
MAX DP \ () [0 G7) () (] [ [i3) () o] {0.81320.127) 20l [
N ) RAD
PIN NG. 1 IDENT " 0.260 +0.005
™~ I(GAW 097) PIN NO. TIDENT~___ )
0.280 ~o
o M s G R G B ngugOgnE D ao
0.030
0.300-0.320 ] 775%) OPTION 2
{1.620-8.128)
0060 NOM DO, OPTIONZ 0.130 0.005
0065 (1.528) {018 #ax — A 51T
fen TP Tve
0.145-0.200
L | Gimsen
95%5° 0.009-0.015 su'*o 004° 1 I
4™ {0.220-0.381) 0.020
‘ ‘ TYP 0.100:0.010 __I i__ T sisain s
0.080 +0.005 (2.540+0.254) 0.018:0.003 (3475-3.556) MIN
0.325 *0040 I t1s2ax002n) ) {0.4570.076)
5 0015
+1.018
('2“ -n;m)
N20A (REV G)
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Physical Dimensions

28 Lead Molded Plastic Leaded Chip Carrier

NS Package Number V28A
All dimensions are in inches [millimeters]
+0.006
0.450 25000
+0.15
(11431 Sg/q0 : ago x 0045
. PN #11 IDENT 25 {1141 0.01720.004 1y
0.029£0.003 [0.4320.10]
IR . [0.7410.08] Tee 4
©
50 [12s - T
0 0 ¥
0 J 0.410£0.020 1yp
O il [10.41£0.51]
O ol
O il
1 Mg
—— )/ -
|~ SEATING PLANE
0.020
= «[0.51] MIN TYP
0.105£0.015
[2.67£0.38]
0.165-0.180
[4.19-4.57} Tre

[=) ‘

\
|

H :
0.490+0.005 TYP .
[12.45£0.13] V28A (REV K) i
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