&Nhtiohal Semiconductor

CGS64/74B304 Octal Divide-by-2 Skew Clock Driver

General Description

These minimum skew clock drivers are designed for high
frequency Clock Generation & Support (CGS) applications.
These devices are ideal for duty cycle recovery applications
with internal frequency divide-by-2 circuitry. The devices
guarantse minimum skew across the outputs of a given de-
vice. Skew parameters are also provided as a means to
measure duty cycle requirements as those found ln hlgh
speed clocking systems.

Functional Description

The CGS64/74B304 contains eight flip-flops designed' t6’

have low skew between outputs. The eight outputs (eight in-
phase with CLK) toggle on successive CLK pulses.

PRE and CLR inputs are provided to set Q and Q outputs
high or low independent of CLK pin.

Features

® Clock Generation & Support (CGS) devices ideal for
high frequency signal generation or clock distribution
applications

. @ Fabricated on National’s Advanced Bipolar FAST™ LSI

process

B 900 ps pin-to-pin output skew

a Specmcatlon for transmon skew to meet duty cycle re-
- ‘Quirements

8 Current sourcing 24 mA and current sinking of 48 mA

B Low dynamic power consumptiori above 20 MHz

B Guaranteed 4 kV ESD protection

Ordering Code: seo Section s
Connection Diagrams
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Pin Description

Logic Diagram
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CGS64/74B304

Absolute Maximum Ratings (ote) Recommended Operating
If Military/Aerospace specified devices are required, Conditions :
please contact the National Semiconductor Sales
Office/Distributors for avallability and specifications. Supply Voitage (Vo) 4.5V 10 5.5V
Supply Voltage (Voc) 7.0V lnpgteF\l/lste a;ng Fall Times 2 ns max
Input Voltage (V) 7.0V - ( " o° ' ‘? . t 010706
Operating Free 74B304 0°Cto +70°C ree Air Operating empera. ure (Ta) . o
Air Tomperature 64B304 —40"Clo +85°C ;‘gTEid T’f, ;ﬁ;o/ufefﬂfyax”f";’m S’Bf{"g_s are f;’fs values
g yond which the safsly of the device cannot be guaran-
Stonrage Temperature Range 65'Cto +150°C teed. The device should not be operated at these limits. The
Typical 8y . parametric values defined in the DC and AC Electrical Char-
Airflow (LFM) 0 225 500 ‘C/W - acteristics tables are not guaranteed at the absolute maxi-
Plastic (N) Package 95 70 60 G/W mum ratings. The Recommended Operating Conditions will
Jedec SOIC (M) Package 118 96 86 = C/W define the conditions for actual device operation.
PLCC (V) Package 69 53 45 °C/W

DC Electrical Characteristics CGS64/74B304

Over recommended operating conditions unless specified otherwise. All typical values are measured at Vg = 5V, Ta = 25°C

Symbol Parameter Conditions Min Typ Max Units
ViK Input Clamp Voltage Voo = 4.5V, ) = —18mA -1.2 Vv
™| Hghtevevolage 20 v
Y r:w)(l?:vr:l‘\r;zrttage 08 v
VoH High Level Output Voltage loH = —2mA, Vg = 4.5V Voo — 2 v
lon = 24 mA, Voo = 4.5V 2.0
VoL Low Level Output Voltage Vo = 4.5V, lgL = 48 mA ' 03 | 05 v
I Input Current @ Max Voo = 5.5V, Vg =7V 01 mA
Input Voltage
liH High Level Input Current Ve = 5.5V, Viy = 2.7V 20 .
e ‘Low Level Input Current Voo = 5.5V, V)L = 0.4V —-0.1 ~0.50 mA
o . " Output Drive Current Voe = 5.5V, Vg = 2.25V —50 —150 mA
icc Supply Current Vee = 5.5V QOutputs High 20 30 mA
Outputs Low 42 55 mA
Cin input Capacitance Veg=5vV 5 pF
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AC Electrical Characteristics

Over recommended operating conditions unless specified otherwise. Al! typical values are measured at Voc = 5V, Ta = 25°C

poear.L/v9590

CGS74B304 CGS64B304
Vce = 45V to 5.5V Voe = 4.5V10 5.5V
Ta = 0°Cto +70°C Ta = —40°Cto +85°C
Symbol Parameter
4 CL = 0 pF-50 pF CL = 0pF-50 pF Units
R = 5000 R = 5000
Min Typ Max Min Typ Max
fmax Maximum tnput Frequency (Note 2) 110 100 MHz
tPLH, Propagation Delay CLKn to O, 4 8.5 4 8.5 ns
tPHL (Note 2)
tPLH, Propagation Delay PRE/CLR
4
Nl (Note 2) 11 4 11 ns
tsy Set Up Time before CLK 5 5 ns
tw CLKHI 4 4
CLKLO 4 4 ns
CLR/PRE 4 4

Extended AC Electrical Characteristics

Over recommended operating conditions unless specified otherwise. All typical values are measured at Vgoe = 5V, Ta = 25°C

CGS74B304 CGS64B304
Vge = 4.5V to 5.5V Vee = 4.5Vto 5.5V
Ta = 0°Cto +70°C Ta = —40°C to +85°C
b Paramet it:
Symbol arameter CL = 0 pF-50 pF CL = 0pF-50 pF Units
R = 5009 R, = 500
Min Typ Max Min Typ Max
tosHL @ Maximum Skew Common Edge
Output-to-Output Variation (Notes 1, 2) 05 09 05 0.8 ns
tostHQ Maximum Skew Common Edge
Output-to-Output Variation (Notes 1, 2) 05 09 05 0 ns
tps Maximum Skew. Pin (Signal) PDIP 1.4 1.1
Transition Variation (Note 1) SOIC 11 11 ns
PLCC 1.3 1.3
trises Rise/Fall Time
Yall (from 0.8V/2.0V to 2.0V/0.8V) ;; ;g ;; Zg ns
0 pF-30 pF Loads (Note 2) ’ ’ : '

Note 1: Qutput-10-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 (tosHL) or LOW to HIGH (togLn) or in opposite directions both
HL and LH (tosy). Paramaters togT and tpg guaranteed by design.

Note 2: This device is sensitive to noise due to the large transient currents which occur during multiple switching of the outputs. Vg bypass capacitor(s), chip
types, must be placed as ciosely as possible to the Veg pin.

Note 3: Refer to Minimum Skew Parameters Measurement Information Chart for definitions of each skew specification.
Note 4: All input pulses are from 3.5V to 0.3V with rise and fall times of 2.0 ns.
Note §: Load capacitance includes the test jig.

3-89

BN L501l22 00ALD2S 045 M
R R




CGS64/74B304

Timing Diagrams
Minimum Skew Divide-by-2 Clock Drivers
CGS64/74B304
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TL/F/11750-5

Test Circuit

-

| Ry is 5009
RL G Cy is 50 pF for all prop delays and skew measurements.
| (Note 5) Cy is 30 pF for tigg and tiy) measurements.

TL/F/11750-6
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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)
5-7

B L501122 0081307 872 MM




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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