&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- Features
nal generation and clock distribution applications. The "2525 tamil
is designed to distribute a single clock to eight separate y . o
receivers with low skew across all outputs during both the W Ideal for signal generation and clock distribution
1pLy and tpy transitions. The 2526 is similar to the 2525 @ Guaranteed pin to pin and part to part skew
but contains a multiplexed clock input to allow for systems W Multiplexed clock input (12526)
with dual clock speeds or systems where a separate test ® Guaranteed 2 kV minimum ESD protection
clock has been implemented. m Symmetric output current drive of 24 mA for lo/loH
m 'CT has TTL-compatible inputs
m These products are identical to 74AC/ACT2525 and

m These CGS devices implement National’s FACTT™

CGS74C2525¢CGS74CT25259CGS74C25262CGS74CT2526

2526
®m Available as Mil/Aero versions
54AC/ACT2525
54AC/ACT2526
Ordering Code: see Section s
Logic Symbols Connection Diagrams
2525 Pin Assignment
l for DIP and SOIC
CLK
2525
Ny
%=1 14 =0,
0, =12 13}—0
% & 9 ¢ 0, 05 O O i §
NC—]3 12 f=cLK
TTTTTTT1 aod. i
TL/F/10684-1
Vee =15 10f=GND
o, ~16 =0,
'2526
I I TL/F/10684~-3
CLKO CLK1 19596
N/
— SEL Op =y 16=0,
9 & 0 03 04 05 05 Oy %2 S
I l I I ] I I I NC—13 14 =CLKO
TL/F/10884-2 GNO—] 4 13=Vee
Vo5 12f=GND
SEL—] 6 11f=cLK1
0,—7 1005
0 —18 9l=0,
TL/F/10684-4
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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 wiil 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
N E
CLK k) :
e |

;

TL/F/10684-7

Truth Tables

'2525

Inputs Outputs

CLK 00-07

L L
H H

'2526

Inputs

Outputs

CLKO CLK1 SEL

0g-07

L X
H X
X L
X H

IIrr

IrIr

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

'2526

CLKO —-b—
CLK1 —b—

SEL

o

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

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

Supply Voltags (Vcg) - —05Vto +7.0V
DC Input Diode Current (lix)
V)= —0.5V -20 mA
V) = Voo +0.5V +0.2mA

DC input Voltage (V)} —0.5V to (Voo +0.5V)
DC Output Dicde Current (IOK)
Vg = 0.5V
Vo = Vg +0.5V

DC Qutput Voltage (Vo)

—-20mA
+20 mA

- —0.5Vto (Vog +0.5V)

DC Cutput Source v

or Sink Current {lo} 50 mA
DC Vg or Ground Current

per Output Pin (Icc or ignp) +50 MA

Storage Temperature (TsTg)
Junction Temperature (8,a)

—65°Cto +150°C

Plastic (N) 14-Lead 102°C/W
Plastic (M) 14-Lead 126°C/W
Plastic (N) 16-Lead 97°C/W
Plastic (M) 16-Lead 124°C/W

Recommended Operatmg

Conditions
Supply Voltage (Vo) _
(% _ 2.0V o 6.0V
T ' ‘ - 45Vi0 5.5V
Input Voltage (V) _. OVtoVge
Output Voltage (Vo) QV toVce
Operating Temperatura (Ta)
CGS74C/CT ' -—40"0 to +85'C
54AC/ACT —55°Cto +1256°C

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

Ve = 3.3V
4.5V 14.4 ns max
5.5V -+ = ‘ ‘ 17.6 ns max
Input Rise and Fall Times Devices
(0.8Vto2.0V) - 9.6 ns max

Note 1: Absolute maximum ratings are those values beyond which damage
1o the device may occur. The databook specifications should ba mat, without
exception, to ensure that the systam design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of CGS circuits outside databook spacifications.

DC Electrical Characteristics for CGS74C and 54AC Family Dewces

Cver recommended operatlng conditions unless specified otherwise.

.CGS74C 54AC CGS74C
Symbol Parameter Veo | 1, = +25°C Ta= Ta= Units | Conditions
- ) A ~55°C to +125°C | —40°C to +85°C
Typ Guaranteed Limits
ViH Minimum HighLevel | 3.0 | 1.5 2.1 2.1 _ 2.1 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 315 Vv orVec —0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.8 Vout = 0.1V
Input Voltage 45 | 225 1.35 1.35 1.35 Vv orVgg —0.1V
5.5 2.75 1.65 1.65 1.65
VoH Minimum High Level | 3.0 | 2.98 29 2.9 2.9 louT = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 4.4 \")
{Note 2) 55 5.49 5.4 5.4 5.4
ViN = V)Lor Vg
3.0 2.56 24 2486 —12mA
45 3.86 3.7 3.76 V |lon —24mA
55 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 loyt = 50 A
Qutput Voltage 45 | 0.001 0.1 0.1 0.1 v
(Note 2) 55 | 0.001 0.1 0.1 0.1
VIN = ViporViy
3.0 0.36 0.40 0.44 12mA
4.5 0.36 0.50 0.44 i Vv I 24 mA
5.5 0.36 0.50 0.44 oL 24 mA
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DC Electrical Characteristics for CGS74C an

- Qver recommended operating conditions unless specified otherwiss.

d 54AC Family Devices (continued)

CGS74C 54AC CGS74C
Symbol Parameter Vee | 7, = yasc | Ta= Ta = Units Conditions
V) A —55°Cto +125°C | —40°C to +85°C
Typ Guaranteed Limits

lin Maximum Input . '

Leakage Current 55 +0.1 +1.0 +1.0 KA | V| = Voo, GND

{Note 3) ' . '
lo,p | -Minimum Dynamic | 55 50" 75 mA | Voo = 1.65V Max
I Qutput Current ]
OHD {Note 4) 5.5 —50 -75 mA | Voup = 3.85V Min
|c-c Maximum Quiescent . _

Supply Current 5.5 8.0 80.0 80.0 BA | ViN= Vo

or GND
(Note 3) .

DC Electrical Characteristics for CGS74CT and 54A

Over recommended operating conditions unless specified otherwise.

CT Family Devices

93SZJ.Ol?LS'QOOQZSZOVLSE)OOSZE.ZJ.OVZSDOOSZSZOVZSEJO
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CGS74CT 54ACT CGS74CT
Symbol Parameter Veo | 1, = 425 Ta = Ta = Units |  Conditions
V) A -55°Cto +125°C | —40°C to +85°C '
Typ Guaranteed Limits
ViH Minimum High Level | 4.5 1.5 2.0 2.0 2.0 v Vout = 0.1V
Input Voltage 55| 15 20 20 20 . | orvgg —0.1v
Vi Maximum Low Level | 4.5 1.5 0.8 0.8 0.8 v Yoyt = 0.1V
Input Voitage 55 | 1.5 0.8 0.8 0.8 or Voo —0.1V
Vo Minimum High Level | 4.5 | 4.48 4.4 4.4 44 _
"Output Voitage 55 | 549 | 5.4 5.4 5.4 v '_OUT 50 pA
{Note 2) ’ . I ViN=ViLorVig
45 3.86 3.70 3.76 v, - —24mA
55 4.86 4.70 4.76 ‘OH —24mA
VoL Maximum Low Level | 4.5 | 0.001 0.1 0.1 0.1 _
Output Voltage 55 | 0.001 | 0.1 0.1 0.1 V. |lour=50pA
(Note 2) ‘ Vin = ViLorViy
45 0.36 0.50 ©0.44 - Vol 24 mA
) 5.5 0.36 0.50 0.44 oL 24 mA

N Maximum Ibnp‘ut . _

: Leakage Currant |- 5.5”» +0.1 | %10 £1.0 pA | V) = Ve, GND
lcct Maximum lcc/Input | 55 | 06 16 1.5 mA | V| = Voo — 21V
loLp Minimum Dynamic. | 55 | 50 75 mA | VoLp = 1.65V Max
I Output Current ] ) .

OHD (Note 4) 5.5 —50 —75 mA- | Voup = 3.85V Min
Icc Maximum Quiescent V Y
Supply Current 55 8.0 160.0 80.0 pA | VIN YCC
. : or GND
(Note 5)
3-31
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N
o AC Electrical CharacteristiCs Overrecommended operating conditions unless specified otherwisa.
- ‘
Q CGS74C 54AC CGS74C
A/
B nag:e Ty = +25°C Ta = —55°C Ta = —40°C
8 _ Symbol Parameter o éL — 50pF to +125°C to +85°C Units
& (Note 6) CL = 50 pF CL = 50pF
o Min Typ Max Min Max | Min Typ Max
s tPLH Propagation Delay 3.3 30 65 1.0 3.0 11.0 3.0 12.5 ns
Tl tene CLK to Oy, {'2525) 5.0 32 50 78 25 B2 | 29 8.1
8 trLH, Propagation Delay 33 30 70 130 3.0 14.0 ns
Q| ten CLKn to Oy, ('2526) 5.0 36 55 78 a3 8.6
Q1 te Propagation Delay 3.3 30 80 140 3.0 150 |
g toHL SEL to O, (2526) 50 | 40 65 85 35 9.5
g tosHL Maximum Skew 33 03 15 600
B Common Edge ) ) ) ps
L Output-to-Output (Note 7) 5.0 0.2 1.0 500 |
Q Variation
®
ry - '
Q| tosw | Maximum Skew 33 0.3 15 600
R Common Edge o8
(& Output-to-Cutput (Note 7) 50 0.2 10 500
ﬁ Variation ) ’ ’
177 ]
8 tosT Maximum Skew 15
Opposite Edge : ’
Output-to-Output (Note 7) 50 04 10 ‘o 10| ns
Variation )
tpv Maximum Skew 'C2525
' Part-to-Part 'CT2525 5.0 35 40 ns.
Variation (Note 8} | 'C2526
'CT2526 5.0 5.0 ns
triser Maximum
Yail Rise/Fall Time 5.0 3.0 4.0 '3.75 ns
(20% to 80% V)
trisas Maximum
tan Rise/Fall Time 08 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=+25C to +125°C to +85°C | Units
v CL = S0pF Cy = 50 pF CL = 50 pF |
(Not. 6) L 4 L pr .
» Min Typ Max Min Max - Min Max
tPLH, Propagation Delay
vl CLK 10 O, (2625) 50 46 6.5 9.0 40 10 ns
LK, Propagation Delay
i CLKn 10 Or, (2626) 5.0 58 B85 11.1 5.1 124 | ns
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O
- T ("]
AC Electrical Characteristics »n
Over recommended operating conditions unless specified otherwise. (Continued) 2'
O
CGS74CT 54ACT CGS74CT """
Vee N
Ta = —55°C Ta = —40°C 0
Range = +2
Symbol Parameter (v;; 1;? - 50 f:: to +125°C to +85°C Units 5
0 L - 3 =
(Note 6) CL = 50pF CL =50pF 8
Min Typ Max Min Max | Min Typ Max o
) Q
tPLH, Propagation Delay =f
5.0 .1 8.5 ’ " .
tor. SEL 10 O, (2526) 5 124 4.4 141 | ns N
. N
tosHL Maximum Skew C:I
Common Edge o
Output-to-Output (Note 7) 5.0 0.2 550 | ps 7]
- w
Variation ~J
-y
tostH | Maximum Skew 8
Common Edge &
5.0 0.2 N
Output-to-Output (Note 7) 550 | ps &
Variation -
tosT Maximum Skew g
Opposite Edge I~
5.0 .4 . &
OQutput-to-Output (Note 7) 0 00 18
- -t
Variation N
N
toy Maximum Skew | AC2525 >
[ Part-to-Part ACT2525
Variation (Note 8) | AC2526 5.0 35 ns
ACT2526 5.0 5.0 ns
trise, Maximum
tiall Rise/Fall Time 50 3.0 375 ns
(20% to BO% Vi)
trise, Maximum
tiall Rise/Fall Time 0.9 1.4 ns
(0.8V/2.0V and 2.0V/0.8V)
Nots 2: All outputs loaded; thresholds on input associated with output under test.
Note 3: |y and I @ 3.0V are guaranteed to be less than or equal to the respactive limit @ 5.5v Voo
Igc 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.
Nate 6: Voltage Range 5.0 is 5.0V 0.5V, voltaga range 3.3 is 3.3V 0.3V,
Note 7: Output-to-Output Skew is defined as the absolute valus 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 {tosHU or LOW to HIGH {tgg_ ) or in opposite diractians both
HL and LH {togT). tosHL and 1ngH are characterized and guaranteed by design @ 1 MHz. .
Note 8: Part-to-part skew is defined as the absoluta value of the difference bstweaen 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 8: Load capacitance includes the test jig.
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o

Test Circuit

©

o

E Capacitance

Q Symbol Parameter Typ Units | Conditions
55 Cin Input Capacitance 45 pF | Voo = 5.0V
8 Cep Power Dissipation Capacitance (2525) | 820 pF-1.2x10-18(f)* | pF | Vcc = 5.0V
®

g Cpp Power Dissipation Capacitance ('2526) | 820 pF-1.2x 10-18(H)*{ pF | Voo = 5.0V
g *t = frequency

Q

5‘, Recommended Maximum Power Dissipation (W)

3 — Tp = 25°C Ty = 85°C

é PDIP S0IC PDIP SoIC

g 0 1.105 0.858 0.528 0.41

Ty 225 1.493 1.055 0.714 0.504

=

B 500 1.71 1.210 0.820 0.578

Q

9 '} - -

ry Timing Diagrams

H / \

S CLK

< ) I

[ ]

3

© S N

S

it

G (Nots 9)

1
el |
! 1
o~
{Note 9) " YsLH
TL/F/10684-27
3.0V
1.5V
' MNe———— -
|
| You
]
1 50%
o VoL
| — T
| |
S TL/F/10684-28

Ry is 50002
Gy is 50 pF far all prop delays and skew measurements.

TL/F/10684-28
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&National Semiconductor

8 Lead (0.150” Wide) Molded Smali Outline Package, JEDEC

Physical Dimensions

NS Package Number MOSA
All dimensions are in inches (millimeters)
81880197
T 50-5 00"
) 8 7 5 &
0.228-0.24
G510 ‘
p LTI
)(n.zsu
wongr’ 1T 3 4 ;T
3“0
|DENT bl
0.150-0.457
™ ain—sn [t
L010-0.00 , 456 L al ]
0.254-0.508) l‘— : 5 A TYP ETAE ) 0.000_0.08
ALL LEADS + 0 —0754)
V. =R\, % ] 3 SEATING
noss # ? PLANE
ooos—oow . (O 0018 -0.020 , 0.614-0.02 1yp
[ R —| etz o.2m; o 9-3% —0.568)
TYP ALL LEADS (n.zwm - MOBA (FEV M)

14 Lead (0.150" Wide) Molded Small Qutline Package, JEDEC
NS Package Number M14A -

All dimensions are in inches (millimeters)

0.335-0.344

[8.509_8.738) ™

M 13 12 11 10 9 8

tpaaaa04

0.228-0.244

——— 30°

{5.791 - 5.158) -~
0O

s T )

o«

.010 yay
0.254)
0.150-0.157
[ ]
so0-ten 0.053-0.069
10.254—0.508) n.38—1.75%
2* MAX TYP ,‘ 0.004 -0.010
ALL LEADS . — P02-0.55)
SEATING —*— ________
f <#: PLANE
2.008—0.010 | woM J L_ L )
{0.703-0.754) 0.018-0.080 {0-3s8) i —_ ‘%g;;__m e
TYP ALL LEADS 0.004 mu-mm goth o
(0.102) ALL LEADS —m'm]

M14A (REV H|

ALL LEAD TIPS
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0
16 Lead (0.150” Wide) Molded Smal!l Outline Package, JEDEC 'g
NS Package Number M16A 8
‘ All dimensions are in inches (millimeters) o
3
| @
|16 1% 14 13 4z W 9 o
ARAAAAARN F
0.228-0.244 ’ 0
(5.791 —8.198) TYP
& A
L ATTTIIE
IDENT _ %&)m
e s
ALL LEADS . -
L‘uf ’ eIy el E T s e __L SEATING

VP ALL LEADS TYF ALL LEADS

(0 102]
ALL LEAD TIPS

PLANE
l 0.014—1.020 1yp
{0.355—0.508)
—TYP

MISAREV H)

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

All dimensions are in inches (millimeters)

0.486 - 0.512
{12,586 —13.005)

19 18 17 15 15 W 13 12 N

THAAAAARAS

0.394 —0.419 |
{10.008 — 10.543)

- TYP

bk/

LEAD NO. 1 1

MUUUUUUUHUA
1 2 3 4 5 & T &8 &t W T
D‘ﬂmmn
{0.254)
0.291-0.298
iw-Tom
0.099-0.104
£.D10-0.029 0.093-0.104
i0.254—0.737) x45° ] |<— (2.962 —2.842)
. 0.004 - 0.012
1 ity 0.102-0.95)
1
| I _J SEATING
f PLANE
0.004 \F_ X
0.008 -0.013 (_G.WZI | 0.016 —5.950 ™. | 0.014 -0.020 yp
(0.220-0.3%) ALL LEAD TIPS {0406 1210} (1.2 (0.355 —0.508)
TYF ALL LEADS TYP ALL LEADS TP
D.008 yyp
10.203) 208 (REY P

55
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2,
.§ 28 Lead (0.300” Wide) Molded Small Outline Package, JEDEC
S | NS Package Number M28B
E
a
8 Annaonnnoeaonang
g /{V INDEX
E 1 ' [~ AREA
(7.60)
(7.40)
0.420 (10.65)
15 0.393 (10,00)
IR

All dimensions are in inches (millimeters)

0.030 (0.75) .o

0.009 (0.25)"
0.713 (18.10)
0.596 (17.70) _'I .
0.013 (0.32)
0.009 (o 23) [ 0.105 (2.65)
! T 0.092 (2.35)
T’ 'Ee° i
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 (REY 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)
0.740-0.770
“ (18.80—18.56)
0.0%0
- 2.256)
INDEX
AREA
0.250£0.010
) 6350 10.254)
PNND,1__7 PIN NO. 1
IDENT IDENT
0.082 !
REN T 10.782) DEPTH
OPTION 1 OPTION 02
0.136:£0.005
0.13520.006 0.300 -0.320
@Awz0.927) T 60—-8.17]
0.145~0.200 0.080 e 4 TYP - - 205
BBEI—5.000) ’ ‘ l‘_(mzn) /'\ PTIONAL (1.5:11
A [ ] L
y Y y f
} T f 1
. 0.008 -9.018
wa oy 90°+4e TYP T T
(0.508) 0.126—0.1 ‘ -’
NN 3'175-3;: . o 07520018
{ ) l (.0520.381) %_.
0.004-0.023 .
e —> 0100 £0.010 MIN
0,350 —0.584 — 0.100:0.010
( ! 0.050£0.010 *_(2'5““'2“)“’
—>| |~z 03 o
+1.098
("z"“-o.m) N4A (REY /)
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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
{18.80= 19.81)

suoisuawq [esisAyd

PIN NO. 1
IDENT :
OPTION 01 OFTION 02 0.065
0.1300.005 0.060 4 TP o 300 -0.320 1.651)
: (3.302£0.127) -j I“ {1524 P "\ "\ OPTIONAL _" 7.620-8.128 {
0.145= 0.200 ) |
(3.683-5.080) § t
t 950%5° 0.008-0.016
0.020 J R 9092 4° TYP {0203=0406) "7
) [ o280 7
0.125-0.150 0.030£0.015 7.112)
{(3.175-3.810) v T M 076220381 MIN
0,014 = 0023 __| |__ 0.100£0.010 (0,325 *0.040
iO 356 = 0.584) o 050£0.010 (2-54010-2545 2TV =0.015 N16E (REV F)
TYP {T27020.254) e (8.255*L918
o .

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

NS Package Number N20A
All dimensions are in inches (millimetors)
1.013-1.040
0.092 X003 {75.73-26.42)
12.337 X0.762) 0.032.£0.005
MAX DP ol (19 Dol 1n) [1a) [is) [aal (3] [az] o — 081320.127)
N\ RAD
PINNG. 1 1DENT—~_ @ [D.260 +0.005 PN NO. T IDENT
5.603 :0.127 .
L] OPTION | [ ‘ e Y
] T © M W W o
0.080
D030 0PTION 2
0.300-0.320 o 228)

{7.620-8.128)
0.060 NOM 0040 )\, OPTIONZ 0.130 0.005
noes  (1.524) r_ (1.016) a*ex {3302 0.127)
11.151) Tve Ive -

| i 0.145-0.200

| (3.683-5.080)
95%5* 2.009—0. 075 9!1't0.llM° 1 I
J (0.229-0.381) 0.020

| ‘ TYP 0.100:0.010 __l '__ T sz {0.508)
0.060::0.005 Z54010.350) 0.018:0.003 (3175-3.558) MIN
I 0,325 0040 T TN X {0.457 +0.076)

—0.015

1018
('2“ —n;m)

N20A (REV G)
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7
& . . .
2| 28 Lead Molded Plastic Leaded Chip Carrier
S| NS Package Number V28A
§ All dimensions are in inches [millimeters]
E +0.006
r-] e = %90 —gle00 __
.% [11.43] 2005 . o 0.045
= PIN #1 IDENT TN g.a1740.008
o 4 1 26 0.029£0.003 1yp ‘[ [0.4320.10) 1"
[0.7420.08] 1 o
5[] [125 [ T
0 ' H
C
0.410£0.020
O ] [10.4120.51] '/
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