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Abstract:

- In ‘this project , show the designing and creating the
Delta Modulated Inverter , is a voltage fed‘inveréer , can be
applied to UPS and use in variable speed induction motor. It
has alot of advantages , exanple , the inplementation circuit
js not complexity , the low' harmonics of odﬂpht voltage , can
be control constant ratio v/f , has an altering operation from
P¥M mode to square wave mode smoothly . For three phase.
operation must be synchronized vaveform , other wise mu,st.'beP
drift 'intime and cohtrl waveform is uncertaiﬁ . The svitchingb
failure and unba]anced phase . In addition to have a simulated
by computer and take to test: the three phase motor 1 Hp fog

support the result compare with the theory -
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150 100 1471 0.75 1.62 250
150 100 1464 0.92 1.65 450

50 150 100 1456 1.10 1.65 600
150 100 1448 1.30 1.70 750
150 100 1438 1.48 1.75 900
150 100 1418 1.90 1.93 1200
200 138 1493 0.50 2.20 | 400
200 138 1489 @
200 138 1492 0.50 2.25
200 138 1488 | 0.60 2.19 100

50 200 138 1482 0.70 2.15 250
200 138 1477 0.90 2.14 400
200 138 1473 1.00 2.15 550
200 125 1468 | 1.15 2.15 700
200 135 1463 1.25 2.16 850
200 135 1455 1.50 . 2.20 1150
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A2 V.. V.. Speed I,. I, imiin
(f)H, v v ‘rms A A mg
200 140 1651 0.50 1.866 0
200 140 1645 0.60 1.860 100
200 140 1640 0.75 1.850 250
55 200 137 1631 0.90 1.830 400
200 140 1620 1.20 1.200 700
200 138 1614 1.35 1.9230 850
200 136 1602 1.80 2.000 1150
200 139 1771 0.48 1.70 0
200 138 1766 0.60 1.88 100
200 139 1758 0.75 1.71 250
80 200 139 1752 0.90 1.70 100"
200 137 1738 1.20 1.76. 700
200 139 1730 1.40 1,80 850
200 139 1717 1.65 1.90 1150
200 141 2279 0.40 1.220 0
200 141 2271 0.60 1.225 100
200 140 2258 0.80 1.250 250
77 200 140 2230 1.00 1.20 400
200 140 '2214 1.50 1.50 700
200 140 2198 2.75 1.65 850
. 200 139 2167 2.20 1.94 1150
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1468

CMOS PHASE-LOCKED LOOPS | -

RES

' low power consumption — 70 s W (ryp)
= 10kHz, SVdc

ating fraquency range (no offset) —

0 IMHz (typ) @ 10Vdc (SCL40468)

0 4MHz (typ) @ 10Vdc (ScL44468B)
frequoncy drift — 0.04%/°c (typ) @ 10Vvde
e of two phase comparators:
Exclusive-OR network

Edge-cantrolied memory network with
phase-pulse output for lock indication
Inhibit control for ON-OFF keying and
ow standby power consumption

VCO linearity 1% (typ)

e-follower output of VCO control input
odulator Output)

Diode to assist Supply Regulation

od Output Drive Current Specifications

TIONS

modulator and modulator

ncy synthesis and multiplication
ncy discriminator
ynchronization

e-to-frequency conversion
lecoding

lodems

conditioning

[ION

CL4046B and SCL444G8 phase-locked
tain two phase comparators, a voltage-
oscillator (VCO), source follower, and
lo. 'l:hg_‘cgmgarmo[g_h/a_yp_ two _common
e Signal input can be used directly
0 large voltage signals, or indirectly
vith a series copacitor) to small voltage
o solf-bigs circuit adjusts small voltage
the linear ragion of the amplifier, Phase
s I (on oxclusive-OR gate) provides a
r signal PCI,,,q, and maintains 90° phase
Y center frequency botween Signal and
r inputs (both ot 50% duty cycle). Phase
I (with leading edge sensing logic) pro-
t arror signals PCI ¢ and Phase Pulsés,
ins 8 0° phase shift between input
Y cycle is immatorial), The lincar VCO
output signal VCOg,,y whose frequency
ed by the voltage of input VCOj, and
r and resistors connected to pins C1,,
and R2. The source follower output,
» with an external resistor is used where
tlignal 1s neoded but no loading can be
he Inhibit input Inh, when high, disables
d source follower to minimize standby
imption. The zener diode can be used
ower supply regulation,

)
o -J}m_, Ve,
r ’VV

148
%,

R

CONNECTION DIAGR AM
{al! packages)

ZENER

DEMOD OUT
SIG PC veo
Vpp iN o0F R2 A1 IN
1 | ] ] [ I
16 15 14 13 12 11 10 9
SCL40468 SCL4446B
1 2 3 4 5 ¢ 75 8
pCI VCO 1K ch ch Vgs
ouT | ouUT (A) (8)
PHASE  comp
PULSES 1IN

Add suffix for packaga:

C  16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F 16-pin Flat

H  Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage

Operating Temperature
C. D, F, H Device
E Devicp

Ta

*  BLOCK DIAGRAM

Vpo - Vés 31015 Vg

55 to +125 ©¢
40 to 485 oC

e a Vuo

PHASE
COMPARATOR T

E PHASE COMP | OUT
. |Prase coup mour PN
n

COMPM:'ATD“
[

é vCo
L. fm'
O

| (-‘ v | \

.-

. T,
TC e o e
2. Semor .
YeSuETTyr .
il the VOL
arired. The 4y 3
vCOo simplife: - _
permitting-the
capacitor_ratio.",
filter, a source - '
voltage is prov |

fas oy

The phase-cc (;'
‘can be direct-c
within CMOS ¢ -
Vss). logic.*1" %,
swings the sign: .3
the self-biasing : =

Phase compa ._
it operates analc [
mixer." To maxi -
comparator-inpu »
duty cycle. witi ..~
input, this phase 1 f
voltage equal to .
nucted to the out
the averaged vol
the VCO to oscil

The trequenc. ..
the PLL will lo¢ |
is defined os the , |;/

The frequenc
the loop will stay .-
defined ¢ the - -
capture range car ,_“:

With phase cc ne
cies over which t o
range) is depende "+ ('
istics, and cun bi ;!

-

I3 .

Phase-comparatos .
in lock in spite 0 f i
put signal, t'

s ——— 1
PHASE PULSES ﬂg Input State -t
2t
C veO v - oW
Y 4 oEsoouLAToR "T o
v
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The VCO requires one external capacitor (C1)

22 Resistor R1 and capacitor C1 determine the
“mquency range of the V’CG)yand resistor R2 .en-
tles the VCO to have 3 Trequengy oflset if re-
wired. The high input impedance (10'2$2) of the
YO simplifies the design of low-pass filters by
»rmitting-the-designar-a-wide-chaice_of-resistor-to-
moicitor_raties, In order not to load the low-pass
"ner, a source-follower output of the VCO input
witage is provided 8t terminal 10 (DEMODULA.

The phase-comparator signa! input (terminal 14}
on be direct-coupled provided the signal swing is
within CMOS logic levels[ logic 0" < 30% (Vpo.-
Vgs), logic “17 2 70% (Vpp-Vgg)]. For smaller
wmings the signal must be capacitively coupled to
*he tel{-biasing amplifier at tha signal input,

Phase comparator 1 is an oxclusive-OR network;
X operates analogously to  an over-driven balanced
mixer, To maximize the lock range, the signal and
comparator-input  frequehcles must have a 50%
duty eycle. With no signal or noise on the signal
nout, this phasa comparator has sn average output
witage equal to Vpp/2. The low-pass filter con-
ected to the output of phase comparator I supplies
the averaged voltage to the VCO input, and causes
the VCO to oscillate at the center frequency (f,),

The frequency range of input signals on which
«the PLL will tock, i it was initially out of lock,
adefined as the frequency capture range (2f.).

The frequency range of input signals on which
the loop will stay locked if it was initially in lock is
defined ns the frequenty lock range (21 ). The
tpoture range ¢an not exceed the lock range.

With phase comparator I, the range of frequen-
cies over which the PLL can acquire lock (capture
nngel is dependent on the low-pass-{ilter character-
tics, and can be made as large os the lock range.
Phase-comparator I enables a PLL system to remain
inlock in spite of high amounts of noise in the in-
put signal,

vd one to two external resistors (R1 or R1 and -

SCLA0468, SCLA446B.
VCO SECTION

TOR OUTPUT). If this terminal is used, a load
resistor (Rg) of 50k§2 or more should be connected
from this terminal to Vgg. If unused, this terminal
should be left open, The VCO can be connected
directly or through frequency dividers to the com-
parator input of the phase comparators. A full
CMOS togle swing is available st the output of the
VCO. A logic' 0 on the INHIBIT input "enables”
the VCO and the source followar, while a logic 1

“turns off” both to minimize stand-by power
consumption,’

PHASE COMPARATORS

One characteristic of this type of phase com-
parator is that it may lock onto input frequencies
that are close to harmonics of the VCO center-
frequency. A second characteristic is that the phase
angle between the signal and the comparator input
varies between 0° and 180°, and is 90° st the conter
frequency, Figure 2 shows the (typical) triangular
phase-to-output response characterjstic of phase.
comparator I. Typical waveforms for & CMOS
phase-locked-loop employing phase comparator I
in locked condition is shown in Figure 3.

AVERAGE OUTPUT
YOLTAGE

AVERAGE QUTPUT VOLTAGE—V

SIGNAL-TO- COMPARATOR
INPUTS PHASE DIFFERENCE

Fig. 2 — Phase-comparator I characteristics at
low-pass filter output,

PHASE COMPARATORI

fnput State ;
)4 ! e

X X )
11 ) am It 10

Sig Comp N

In n |

PCI Out [} [

SIGNAL INPUT {TERM. 14) I l I . I
VCO OUTPUT (TERM 41«

COMPARATOR INPUT _._r_-l___]——
(TERM 3)
PHASC COVPAMT(’)R I I | I I | I I

OUTPUT (TERM. 2

VCO INPUT (TERM. 8l SN\
LOW-PASS FILTER .
OUTPUT ~=Vss

Fig. 3 — Typicsl waveforms employing phase comparator I in locked condition
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1468, SCL44468B

PHASE COMPARATOR IT
Input State ! |
X %
Sig Comp
In In
J State

PCICOut ° Output Disconnected !

Phase Pulses . 0 1 o

SIONAL INPUT {TERM. 14) ..r—l

VCO OQUTPUT (TERM 4 )+
COMPARATOR INPUT
(TERM 3)

PHASE COMPARATOR X1
OUTPUT (TERM.13)

] L— [

M s T

I A __@__'__.__.__n_._lr_‘voo

-Vss
N " -V,
VCO INPUT {TERM, 9)e — R — . 0D
LOW=PASS FILTER ~Vss
OUTPUT 7, w2
7 —y -V,
PHASE PULSE (TEAM.1) |] ) okl -v::

NOTE: DASHED LINE 1S AN OPEN-CIRCUIT CONDITION'
B 4

v

Fig. 4 — Typical waveforms employing phase comparator II in locked condition.

se-comparator II is an edge-controlled digital
y network. It consists of several flip-flop
control gating, and a three state output
comprising p- and n-type drivers having a
N output node. When the p-MOS or n-MOS
are ON, they pull the output up to Vpp or
0 Vgg, respectively. This type of phase com-
acts only on the positive edges of the sighat
ymparator inputs. The duty cycles of the
and comparator inputs are not important
)ositive transitions control the PLL system
g this type of comparator. If the signal lags
nparator input in phase, the n-type output
is maintained ON for a time corresponding
phase difference. If the comparator input
> signal in phase, the p-type output driver is
ined ON for a time corresponding to the
litference. Subsequently, the capacitor volit-
the low-pass filter connected to this phase
‘ator is sdjusted unti! the signal and com-
inputs are equal in both phase and frequen-
this stable point, both p- and n-type output

drivers remain OFF. Thus, the phase comparstor
output becomes an open circuit and holds the volt-

“age on the capacitor of the low-pass filter constant.

Moreover, the sigrial at the “phase putses” output it
a high level which can be used for indicating 2
locked condition. Thus, for phase comparator I
no phase difference exists between signal and com-
parator input oyer the full VCO frequency range
Moreover, the power dissipation due to the loa-
pass filter is reduced when this type of phase com-
parator is used because both the p- and n-typ
output drivers are OFF for most of the signa
input cycle,

It should be noted that the PLL lock range lor

- this type ol phase comparator is equal to the ca-

ture range, independent of the low-pass filter. Wit
no signal present at the signal input, the VCO u
adjusted to its lowest frequency for phase com
parator II. Figure 4 shows typical wavelorms fo:
a CMOS PLL employing phase comparator I ina
locked condition,

AL SRt




This Information is 8 guide for approximating
extornal
SCL40468 and SCL4446B in 8 Phase-Locked Loop
fystem, The selected external components must be
within the following ranges:

the values of

SC1L40468, SCLA4468
DESIGN INFORMATION . )
R1, R2 2 2k§2, Rg 2 10k{1
components for the C1 2 15pF '

In addition to the given design information refer
to Figure 5 for R1, R2, and C1 component selec-

tions,
USTWqg PASE COMPARATOR T UITNG PUASE COMPARATOR TT | ]
CHARACTERIITICS VCO WITHOUT OF SSET VCOMTH O eeeT VOO WITWLIT OFEIL T
e = e
' P | -
Cemr_ e - =y
€ _ * h b
TEETA T
i o= ™
VCO ¥ vy l " - 1 l .
A 1 L 1 b X X
. %r? Y™ et Yo 'l Yo o'l Yo
YCO INPUT vOLTAGE

YCO WPyt VOLTAGE

YO TMPYUT VOLYAGE

YLO INPUT vOLTAGE

For No Signat Input

VCO in PLL systam will adjust to center fraquency, lo’

VCO in PLL 1ystem will edjust
to lowest operating frequency, fm)n

Frequency Lock Range, 2|

21 = futt VCO

{raquancy range

21t = Tmax—"min

Freaquency Capturs

'
Renge, 21c

Loop Fitter
Companent
Selection

(L. ) our

T1:m3C2 .;C?

1 "m«L
f e
2 cz" kal

For 2 ¢, 10 Ref,

fo=1L

Phase Angte between
Signsl and Compaerator

907 st eantar frequency (1), approximating €2 end
1B0% ot ends of tock range {21y )

Always 0° In lock

Fig.5¢c to determine
ratio R2/R1 to obtain
R

Locks on Harmonlcs of v N
Centar Fraquency o o
Signal Input Noise
Rejaction High Low
~ Given: fg ~ Given: f_ and fy_ — Given: tyyyy = Given: lnin & Imgx
-~ Use {, with Fig.5s to ~ Caiculnte try, from = Calculste 14 from = Ut finin With Fig.Sb
datermine R1 and C1 the squation the equation 10 determine R2andC1t
fin “ta =1L - tmax fman
~ Usa tmin withFig, Bb o 2 ~ Cpliculate Tram
to determine R2 snd C1|  _ (jyg 1o with Fig.6a 1o ' .
'm determing Rt and C1 - Ly
veo - Coteutate - Use 7 with Fig.5c
Component from the equation to determina
Setection 1 st . retio R2/AY 1o
mex ot 7L
—_— obtain RS
fmin fo — 1
Tmax
—Usey with
min

REF, G. S. Moschytz, "Miniaturized RC Filters Using Phase-Locked Loop”, BS'fJ, May, 1965,
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468, SCL4446B
ELECTRICAL CHARACTERISTICS '+?
e 1 ° 2
PARAMETER Voo | conpiTions | Tiow 15 C THIGH ™ | Yoy
vde) Min. | Max. | Min. | Typ. | Max. | Min. | Mex.
CENT DEVICE oo
ENT 5 |Inhibit = Ve - 5 - 10.05 5 - 150 JpAdc
10 |Signal Input = - 10 - |1 0.01 10 - | 300
X 15 Voo - 20 - 102 20 - | 600
. POWERDISSIPATION (P, Inh = Vgg,
VCO,, . Yin
to = 10kHz.2
Cy = 15pF - - - | 007 - - - | mx
‘g R1=1MQ, - . - los -} - -
‘Sj R2=Rg = - - - {24 - - -
! Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family-Specitications®.
' TLow =-55°C for C, D, F, H device.
= -40"C for E dovice,
Tuign * +125°C for C, D, F, H device. 8
=+ 85°C for E device.
3 veo output (pin 4) and Phase Comparator Outputs {pins 2 and 13) have been designed for
balanced output drive current specilications. Consult Family Specifications.
RAMETER CONDITIONS v &°C UNIT
20 Min. l Typ. l Max.
CTION -
UM OPERATING| f,,..
ENCY
SCL40468 R1 C1 .
A2 = oo 10k 500F | 5 05 08 | - M |
VCOn = Vop 10 1.0 1.5 -
.. 15 1.3 1.9 -
S5k 50pF 5 0.6 1.0 - MHz
10 1.4 2.1 -
15 1.8 2.7 -
2k 50pF 5 - 1.3 - MHz
10 - 2.9 -
. 15 - 3.8 —
SCLA4468 R2 = oo Rt Ci
VCOy = Voo | 10k 50pF 5 0.7 1.0 -1 - MHz !
10 1.3 20 -
15 1.9 28 —
5k 50pF 5 0.9 1.3 - MHz
- 10 1.9 29 -
15 2.6 3.9 =
2k 50pF 5 - 1.8° - MHz
10 - 39 -
15 - 5.4 -
TY R2 =00
VCON = 2.5£0.3V, 5 - 1 - %
R1210k$2
VCOy = 5.0£2.5v, 10 - 1 -
A12400k 2
VCO = 7.525.0V, 15 - 1 -
R121MN s
- 152




o -

e
P

SCL40468, SCL4446R
ELECTRICAL CHARACTERISTICS {Continued)
A Y
~; N
i
#f RAM NDITIONS v il UNIT
1 PARAMETER CONDITION oD Min. | Tyo. T Mo
VCO SECTION (Continuad)
| [emPERATURE.
FREQUENCY
STABILITY
No Offset . R2 w00 5 - 0.12.0.24 - %/°C
. 10 - 0.04.0.08 -
- 15 - 0.015-0.03 | -
With Offset R2< 10X R} 5 - 0.06-0.12 - %/°c
.10 - 0.05-0.1 -
15 - 0.03-0.06 -
INPUT RESISTANCE Rin
) 5,10, 15 - 10 - MS2
QUTPUT DUTY All valid input combin-
CYCLE ations and voltages - 50 ~ %
OUTPUT TRANSITION |, ot
TIME T L o e B0pF 5 - 100 200 | ns
. 10 - 50 - 100
15 4 40 80
PHASE COMPARATORS
INPUT RESISTANGE
Slanal Input | Ry, | 5 1. 3 - M
| : 10 0.2 0.7 -
15 4 01 0.3 -
Comparator RN 5,10, 15 = 10° - M2
Input
AC.COUPLED INPUT |V,
SENSITIVITY
Signa! Input 5 ~ 200 400 mVv
10 L 400 800
15 - 700 1400
OUTPUT TRANSITION J
TIME
PCI, PCI trim, tepg 5 - 100 200 | ns
Outputs Cy = 50pF 10 - 50 100
15 - 40 80
Phase Pulses trim, tral 5 - 130 260 ns
Output 10 o 65 130
- 15 - 50 100
DEMODULATOR QUTPUT
OFFSET VOLTAGE  (vcOy. | '
Voem | Rg> 50k 5 - 14 2.2 | Vde
, 10 - 1.6 2.2
15 - 1.8 2.2
LINEARITY Rg>50k 1
) VCOlN = 2.510.3V 5 b 0.1 - %
VCOy = 5.0£2,5V 10 - 0.6 -
VCO,y = 7.545.0V 15 - 0.8 -
ZENER DIODE '
ZENER VOLTAGE Vy 13 = S0uA - 8.3 7.0 77 [ v
OYNAMIC Rz Iz = 1mA - - 100 - |a
RESISTANCE
l 153
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, SCL44468
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NOTE: To obtain spproximate tots!
powsr dissipation of PLL system
for no-signal Input

PD {Total) = PD “0, + PD "MlN) +-PD (Rs)
— Phase Comparator |

PD {Total) = PD (fMlN)
— Phase Comparator 11
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SCL4516B

CHMOS

FEATURES = . : ) . :
& Internally Synchronous for High Speed
¢ Asynchronous Preset Ensble
4 _Asynchronous Resaet

" ¢ Logic Edge-Clocked Design

-4 €MHz Counting Rate @ 10Vde
4 “ Carry Output for Cascading Steges

DESCRIPTION .

.. The SCLAS16B consists of a four-stage Up/

Down Counter with provisions for **look-shead’”’

carry in both pounting modes. The inputs consist

of & single Clock, Carry-in (Clock Ensble), Reset,

Up/Down; Preset Ensble, and four individual Jam

signals, Four separste butiered Q signals and a

Carry-out signal are provided as outputs

A ‘high' Preset Enable signal sllows information
on the Jam’inputs fo preset the counter to any
state asynchronously with the Clock. A high on the

_ Reset ling'resets all stages to the*'zero” state, The
- * Zounter is advenced one count st the positive
-~ #rsnsition of the Clock when the Carry-in and

Preset Enable signals are low, Advancement is

inhibited when the Carry-in or Preset Enable
- “signals aré high. The Carry-out signal is normally
- -high snd-goes low -when- the counter reaches its

:makimurfi ‘count in the Up mode or the minimum

‘count in” the Down mode, provided the Carry-in
' signal is low. The Carry-in signal in the low state
can thus.be consideréd 8 “Clock Enable,”” The
Carry-in terminal must be connected o Vgg when
not in use,

The. counter counts Up when the Up/Down
input is high, and Down when the Up/Down input
is low., Multiple packages can be connected in
either 2 parallel—clockin'g or a rippleclocking ar-
rangement. Parallel clocking provides synchronous
control and hence faster response {rom all counting
outputs Ripple-clocking aliows for longer clock
input rise and fall times. . o

This counter finds primary use in up/down and ’
differential counting and frequency synthesizer

* spplications. It is also useful in A/D and D/A
conversion and for magnitude and sign generation,

TRUTH TABLE

PRESET
CARAYIN| UP/DOWN | ENABLE RESEY| ACTION
1 X [} 0 Mo Count
() 1, 0 o Count Up
o [ [ o Count Down
X X 1 L] Peosel
x x 3 1 Aeset

X Don'y Care

-  BINARY UP/DOWK COURTER

CONNECTION DIAGRAM
{all packages) :

Vpp CL @3 P3 P2 Q2 U/D R
[T TN TR N E B P

16 15 14 13 -12 11 10 8
- SCL4516B i

11 2 3 4 5 6 18
T T 1 1 L 1

PE Q4 P4 P1 TI 01 TO Vss

Add sutfix {or package:

C 16-pin Cerdip

D 16-pin Ceramic

E 16-pin Epoxy o
F  16-pin Flat | !
H Chip

-

RECOMMENDED OPERATING CONDITIONS
For maximum reliability: EE N
DC Supply Voltage VpD - Vss . 3to 1)5 Viic

Operating Temperature ~ Tp
C, D, F, H Device
E Device

55104125 OC
4010 ¥85 °C

BLOCK DIAGRAM

1 [£4 o1 ——06
S O—{Corry In
90— R Q2 b——omn
10 0—{ Up’Down
1S O—{ Crotn Qaf—o1n

a O—mqpt
12 0—1P2 04 b—02 ~
13 0—1{P3

. 30—ra tz_‘_.'x_:_—ov .

Vpp P16
Vss (LY ]

T R Y
NS




LOGIC DIAGRAM
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45168

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS'

) g ey d
PARAMETER Voo | eonpiTiONs | TLOW 5C TuiH | ynins
- : {Vde) Min. | Max, | Min. | Typ. | Max. | Min. | Mex.
QUIESCENT DEVICE CURRENT [ipgp ’ g .
B |Vin"VesofrVop | — 5 - |0.05 § | ~ |150 [uAde
10 [All valid input - 10 - J0a 10 - .| 300
15 | combinations - 20 - 102 20 - 600
NOTES: ! Remaining Smnc Electrical Characteristics are listed under 'SCLlOOQB Series Family Spec'f'clt»om .
3 Tiow = -55.C for C, D, F, H device. .
= -40°C for € device, . . .
TricH = 4125 Cfor C, D, F, H device. .
=+ B5°C for E device. M
DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C}) K
Voo : N I .
PARAMETER ] vael l Min, I Typ. J Max, Units
CLOCK.ED OPERATION .
"{PROPAGATION DELAY TIME toLm, tepL
.Clock to Q e 5 ° - 325 . 650 ns
- 10 - 125 250
: 18 - 100 200
“Clock to Carry Out 5 - 325 650 ns
10 - 125 250
15 - 100 200
Carry In to Carry Out 5 - 175 350 ns
10 - 75 150
15 - 55 110
OUTPUT TRANSITION TIME trime trm S X
. 5 - 130 260 ns
10 - 65 - 130
15 - 50 100
AINIMUM CLOCK PULSE WIDTH PWey o
S - 120 - 340 ns
10 ~ 85 | 10
15 - 70°. 140
W.AXIMUM CLOCK FREQUENCY fcL =
5 15 30 .hoom MHz
: 10 3.0 €0 -
15 4.0 8.0 -
MAXIMUM CLOCK RISE AND FALL TIME' Lo tien .
5 15 - - Ji
10 15 - o
15 15 - - -
I2ANIMUM SETUP TIME teotuo " 4
Carry in 5 - - 1300 260 ns
10 - 65 130
15 - 50 100
Up/Down 5 - 250 500 ns
10 - 100 200
15 - t 75 150
PRESET OR RESET OPERATION X .
PROPAGATION DELAY TIME P—
Preset Enable or Reset 1o O 5 - 325 650 nt
10 - 125 250
15 - 100 200
Preset Enable or Reset 10 Carry Out 5 - 410 830 ns
10 - 165 330
15 - 130 260
MINIMUM PRESET ENABLE OR RESET ) -
PULSE WIDTH PWpg, PWh
3 - 100 20 ns
10 - .50 100
15 - 40 - |--.80 .
PRESET ENABLE OR RESET REMOVAL TIME [t,om
5 - 328 650 ns
10 - 110 220
15 - 90" 180 |

! When units are cascaded, the maximum rise and fall times of the tlock input should be equal 10 or
best then the transition times of the data outputs driving data inputs, plus.the propagstion delay of -
the output driving stage for the output capacitive foad,

273
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Vpe, DRAIX VOLTAGE (Vdej
20418 416 414 12 -10 B -6 4 -2 O
v ' .'!Vdc 5
.

“ P s 10 '3

——1 A g
Ves =~10 Vde 15 g .

} 20 =

25 8

Vey =—15 V¢ E
-1

V.= 25 € .%

Lt .

Typical P-Channel

Source Current Characteristics
APPLICATIONS INFORMATION
CASCADING COUNTERS

s

N DI YSRE

Sink Current Characteristics- -

£ 3
‘é ” Vep = 15 Vé: ¢
B ; :
z 20 // I ,,
1 Ve = 10 Ve
S 10 4 3
3
B sy, esvic T=BCd §
111 | 3

0 2 4 6 & 10 12 14 2 I

Voo DRAM VOLTABE(YS) . - 5| - :i

Typica! N-Channel ' b

St

O™ =TI M e AT M M tn A e = ee

MI!&'& (LO@II.‘
U —p
Y o, 5 .
‘ l ' |
1
-1 1314 Y 1311
vE sC*.r3 P) Pa v O PEPY PP PR VO YL PIP] PIPa
L mseLesibE g derscrasien gl - descuastes g,
® C.3" 97030+ A CLOVO2 G204 m €L CYOG20) 04
a1l ! K2R
asy > re
RESET Do e
.Il"l.( C1LOCR e
v Jowm -
(i 34 , —
' ' l |
! -
P LA \ ] sl
U L Y1 B3 P4 uUD PL PILP]P) RS 7 D PE P PY P PA
:
£1SCLES168 5 | - Jz7 SCLAS16Bgh . £ SCLES1685 by
» €. T1320) 0G4 A CLO1Q20304 n ever (1] 61 o4
oLoce —J .t J
AESET > - - =
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