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A Single Phase Constant Frequency Power MOSFET Inverter

Suwit Kongpithaksilp
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Abstract

This thesis presents an idea for inverter size reduction
by wusing PWM (Pulse Width Modulation) control technique at high
frequency switching. Power MOSFETs are used because of their high
switching speed and low power loss,

The operating system can be seperated into two parts. The
first part generates varible dc voltage up to 320 volts, at switching
frequency of 5@ kHz.The input part is supplied from battery bank.High
freguency transformer is connected to the output of the first part in
order to step up the ac output voltage.Switching at high frequency can
reduce the transformer size.The second part is used to convert the
dc voltage to sinusoidal ac voltage by PWM control technigue, and the
PWM pattern is obtained by the comparison of fundamental sinusoidal

with triangular carrier.
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MOTOROLA

TLAS4
TLASS

Specifications and Applications
Information

ST CHMODE
PULSE WIOTH MODULATION
CORTROL CIRCUITS

The TL43¢ and TL425 are fixed frequency, pulse widhth modu-
lation cortrol tire s13 Jesigned primarily for Switchmode power
supply control. Trese cevices ‘eature.
® Compiete Pulse Wicmh Moculstion Control Circuitry
® On-Chip Oscillato: Wein Master Or Siave Operation

® On-Chip Erzne ampiifiers

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUITS

SILCTON BIONOUTIC
INTEGRATED CIRMCIAITS

ST

® On-Chip § Vet Retersnce N BUFRX
® Adjusiabie Desd-Time Control PLASTIC PACXAGE
@ Uncommitted Cutput Transistors For 200 mA Source Or Sink Sas
® Output Contro! For Push-Full O Single-Ended Operation
8 On-Chip 39 Vet Zence [T1.495 Only)
q . 4 SURRX
® Output Steering Conrrei (TL4S5 Only) CERAMIC PACKAGE
T CASE 620-02
FIN CONNECTIONS Trass
TiLage TLads
¢ N 18 l l l [ I l
G I
. s N SUFX
(13 haod PLASTIC PACKAGE
vee i CASE % 7:02
(= J@-
(D]
4 SURRX
Difsasd CERAMIC PACKAGE
e o CASE 726-01
. 13) e
Coww
Nam veo
1% ORDERING INFORMATION
LUl Temparvturs
Ly ’—‘ o2 3 Devee Rengs Pachrge
b TLAS4CN 0 Te 70C P DIP
og Ve TLaS4CS 0 To 70°C Ceramic D'P
TLASLN -25 To &SC Plasuc DIP
=~ TLasat) ~25 To 85C Caramic OIP
TL454M) -55 To 125°C Carsmic OIP
The TLASIC 495C are specified Over the commercial Sperating
range of TC to 70°C. The TLASY 435! are specified over the in- TLAPSCN 0 Te Y0 Plastc DIP
Gusirial range of - 25°C 10 85°C. The TLLS4M is specified over the 495 0 To 70C Ceramic DIP
tull miliuey range of ~ 55°C to 125°C. TLa9sIN - 25 To B5°C Plestic DIP
TLASU -5 To 85°C Cerermic DIP

MOTOROLA LINEAR/INTERFACE DEVICES



ELECTRICAL CHARACTERRSTICS (Vg = 15V, fosc = 10 kHz uniets otherwise noted.)
For typeca’ vakaes T = Z5°C, for minmax values T is the opersting ambient tempersture range thet applies unless otherwise

noted

TLASL TLASS
Charncasristic $ymbol Mn | Ty | Max Unit
PWH COMEARLTOR SECTION (Tes: Comuit Figure 12}
input Thres*oic Voiosge VT - 35 45 v
{Zero Gty orche!
Input Sink Currore - 03 0.7 —_ mA
Vipin = cIV)
DEAD-TISE CONTROL SECTION (Tess Circuit Figure 12}
tnput Bizs Corre (P &) Iig (DM — -20 -10 HA
Vin = OWEXV)
Maximum Duty Oycle, Exch Outpan, Push-Pull Mode DCrmas» =
Vi = OV.CT = Q1 oF. BT = 12£0) '] a8 80
(Vin = O V. CT = 0001 oF. Ry = 30 KN) - 45 80
Input Thresholdd Vohage (P &) VT v
(Zero Dusty Cycle) —_ 28 33
{Maximum Dty Cyche) 0 —_ -—
OSCXLATOR SECTION
Frequency {oac —_ 40 - &Mz
{Cy = 0.001 uF, Ry = 30 Q1)
Standsrd Devisson of Frequency® olose - 3.0 -— ™
(Cy = 0.001 uf, Ry = 30 &)}
Frequency Change writh Vohage Aflosc (AV) - 0.1 -— «
Vee = 70V @V, Ta = 257T)
Frequency Change with Temperature Afose (AT — -— 12 «
(ATp = Tiow 2 Thigh! (5 = Q.01 pF, Ry = 12k
TLASS
Charactaristic Syrbol min | T | M Unh
STEERWG CONTROL
Input Current Low IsTL — -25 - 200 A
Vipin 13) = 04 V)
Input Currert High ISTH pHA
Vipin 13) = 24 V) - .7 200
V(Pin 13) = Vrel) = 7 -
ZEWER OHARACTERESTICS
Zener Bresidown Vollege \74 —_ 29 — v
{7 = 20 mA)
Sink Current IRz - 03 - mA
Vipir, 8 " 18V}
TOTAL DEVCE c——
Standby Supply Currem icc mA
{Pin € Bt Vpgt. Al Other Inputs snd Outpus Open)
Ve = 15V - 1 1
Ve - 40V) - 1 7.0 15
Aversge Supply Curren, —_ —_ i0 — mA
ViPin &) = 2.0 V) (See Fgure 12))
{Cy = 0.001, Ay = 12KL Ve = 15 V) e e
'Summilmdhm"blmmhnmmn;tnn&wkm.ﬁ-bw,h.:- Evc,.-ip

=1
K-
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Description

The TL434 495 are Yice 4 frequency pulse width mod- |

ulation control circuil, incorporating the primary build-
ing blocks required far the control o! a switching power
supply. (See Figure 1. An internal-linear sawlooth os-
cillator is frequency-programmable by two external
components, Ry and Cy. The oscillator frequency is
determined by:

‘ - 1.1
osc Ry e Ct

Output pulse width moduiation is accomplished by
comparison of the positive sawtooth wavelorm across
capacitor CT 1o either of twa controt signals. The NOR
gates, which drive output tiansistors Q1 and Q2. are
enabled only when the Hip-fiop clock-input line is in its
low state. This happens only during that portion of time
when the sawtooth voltage is greater than the contro!
signals. Therefore, an increase in control-signal ampli-
tude causes a corresponding linear decrease of output
pulse width. {Refer 1o the timing diagram shown in Fig-
ure 2.}

The control signals sre external inputs that can be fed
into the dead-time control, the error amplifier inputs,
of the feedback input. The dead-time control compar-
atar has an effective 120 mV input oHset which limits
the minimum output dead time to approximately the
first 4% of the sawtooth-cycle time. This would result
in a maximum duty cycle on & given output of 96% with
the output control grounded, anc 48% with it connected
to the reference line. Additional dead time may be im-
posed on the output by setting the dead time-control
input to 8 fixed voltage, ranging between 010 3.3 V.

The pulse width modulator comparator provides 2
means for the error amplifiers to adjust the outp st pulse
width from the maximum percent on-time, estadlished
by the dead time control input, down to 2ero, as the

voltage at the feedback pin vaties from05103.5V Both
error amplifiers have a common-mode inputrange from
-0.3Vio (Ve - 2V) and may be used to sense power.
supply output voltage and current. The error-amplifier :
outputs are active high and are ORed together at the
non-inveriing input of the pulse-width modulator com.
parator, With this configuration, the amplifier that de.
mands minimum output on time, dominates control of
the locp.

When capacitor Cy is discharged. @ positive pulse is
generated on the output of the dead-time comparator,
which clocks the pulse-steering flip-fiop and inhibrts the
output transistors, Q1 and Q2. With the output-control
connecied to the reference line, the pulse-steering flip-
tiop directs the modulated pulses to each of the two
output transistors alternately for push-pull oparation.
The output frequency is equal 1o half that of the oscil-
lator. Output drive can also be taken from Q1 or Q2,
when single-ended operation with a maximum on-time
of less than 50% is required. This is desirable when the
output transformer has 2 ringback winding with a caizh
diode used for snubbing. When higher output-drive cur-
rents are required for single-ended operation, Q1 and
Q2 may be connected in parallel, and the output-mode
pin must be tied to ground to disable the tip-fiop. The
output frequency will now be equal to that of the
oscillator.

The TL494/425 has an internal 5.0V reference capable
of sourcing up to 10 mA of icad current for external bias
circuits. The reference has an sccurscy of =5% with 8
thermal drift of less than 50 mV over an operating tem-
perature range of 0 to 70°C.

The TL4S5 contains an on-chip 33 volt zener diode for
high voltage applications where Ve is greater than 40
volts, and an output steering control that overrides the
internal control of the pulse-steering flip-flop. (Refer to
the functional table shown in Figure 3.}

RGURE 3 — FUNCTIONAL TABLE

Inputa fout
Outpest Steering Output Function T—— =
Control Controt osc
Grounded Open Single-ended P.W.M o1 Q1 3nd Q2 1
At Vit Open Push-pull operation 0.5
_ At Vyof Vi<04aV Single-ended P.W.M a1 Q1 only 1
At Vet V1 >24V Single-ended P.W.M 81 02 only 1

Soe Englneering Bulletin EB100 for further Information.



MAXTMUM RATINGS (Full operating ambient tempersture range spplies unless otherwise noted.)

[ Roting Symbol TLaseM TLasaiTLaps | Tuesacmiens | Unn
Power Supply Voiage vee 42 42 L] v
Cotiecror Output Vokape Vel Vo2 42 42 «Q \
Coliector Dutput Currertt {each transistor) Ics. Ity 250 250 . 250 mA
Amplifier Input Vobage Vin Vee + 30 Vee + 3.0 Ve + 30 \4
Powe+ Dissipation € T « 45°C Pp 1000 1000 1000 mw
Operating Junction Temperature Ty 150 150 150 c
Opersting Ambiers Ternpersture Range Ta -5510 126 -251t0 85 0170 “
Storage Tempersture Range Tsig -850 4150 -85t +150 -€5to « 150 <
THERMAL CRARACTERSTICS

Charsctecirtics Symbol | J Butfiy Cersmi Peckege | N Suffix Plartic Pachoge Unit
Therma! Resistance, Junction to Ambient RasA 100 0 oA
Powe: Derating Factor VRaJA 10.0 125 mWAC
Derating Ambient Tempersture TA 80 ©s c
RECOMMERDED OFERATING CONDITIONS
TLASLTLASS
ContionValue Symbol Min Tvp Max Unkt
Power Supply Vohage Vee 2.0 15 40 v
Collecror Output Votage VYer. Vo2 —_ 30 40 v
Collector Output Current {sach transistor) ey o2 - - 200 mA
Amplifier Input Vohage Vin -03 - Vee - 20 v
Current Into Feodbazk Termins! Hb. - . — 03 mA
Reference Output Curremt Iref - - 10 ma
Timing Resistor Rt - 18 30 500 kN
Timing Capacitor Cy 04y 1.0 10,000 nF
Oscillator Frequency fosc 1.0 40 200 kHz
ELECTRICAL CHARACTERISTICS (Ve = 15 V. fggc = 10 kK2 uniess otherwise noted.)
For typical vaives T = 25°C, for min‘max values Tp is the operating pmbi P range thst applies uniess otherwise
noted. .
TLAMM TLasal, LTLe95C)
Charscloristic Symbol | Min | Typ | Max | Min | Typ | Max | Unh
REFERENCE SECTION .
Pe'erence Vokape Vret 4.5 50 525 475 5.0 825 v
{lg = 1.0 mA)
Relerence Vokege Chenge with Temperuture Vet (AT) - 02 20 — 13 28 %
{ATa = Min to Max}
Inp.t Regulation Redline —_ 20 25 - 20 x my
Oee =« 7.0Vio 40 V)
Ouiowt Reguistion Redioad L 30 15 —_ 3.0 15 mV
fio = 1.0 mA 10 10 mA)
ShonLircuit Oustput Currem Ise 0 3 80 - 3% - nA
{(Viet = OV, Ta = 25C) ]




ELECTRICAL CHARACTERISTICS (Ve = 15 V. foge = 10 kHz unless othe~wise noted.}
For typical values Tp = 25°C, for min‘max values T is the operating ambient temperature range thet applies uniess otherwise

noted.

Charactaristic

$ymbol

TLAS4M

TLAS4C, VTLASG, |

Mlanyp]

Max

Min l Typ

OUTPUT SECTION

Colisctor Off-State Current
(Vee = 40V, Veg = ©OV)

Iciotn

- 20

100

— 20

100

Unkt
wA
s

Emitter OH-State Current
(Vcc - toV.Vc = 0V, Vg = [:A%!

lEfoth)

-150

-100

Collector-Emitier Saturstion Votuge
Common-Emitter
(Vg = OV.Ilc = 200 mA}
Emitter-Follower
(Vg = 15 V. Ig = ~200 mA)

Vast(C)

15

13

Vaaue)

25

5

Output Control Pin Current
Low Stste
Voc < 04 V)
High Stste
Vog = Vet

focL

35

il 3

Output Vohage Rise Time (Ty = 257}
Common-Emitter {See Fgure 13)
Emirnter-Foliower (See Fgure 14}

g

Output Vohage Fali Time (T = 25°C)
Common-Emitter (See Figure 13)
Eminer-Follower {See Rgure 14)

8|8

g8 %

100

100

Charscleristic

Symbol

Typ

Max

ERROR AMPURER SECTIONS

Inpit Offset Vohage
Vo (Pin3) = 25V

V10

20

1o

my

Input Offset Current
Vo (Pin 3) = 25V)

o

5.0

Input Biss Current
Vo (Pin 3) = 25V}

0.1

1.0

input Common-Mode Yohage Range
(Vce = 70Vto 40 V)

VicR

-03

Vee - 20

Open-Loop Votsge Gain
(Vo = 3.0V, Vp = 051035V,
Ry = 2.0 KN)

AvoL

70

d8

Unity-Gain Crossover Frequency
(Vo = 051035V, R = 20xN)

fc

&

Phase Margin st Unity-Gain
(Vo = 051035V, R = 201N}

om

Common-Mode Rsjection Ratic
Vec = 80 V)

CMRR

d8

Power Supply Rejection Ratio

(AVee = IV, Vo = 25V, R = 2.0¥0)

PSRR

100

Output Sink Current
(Vo (Pin3) = 07V

0.3

0.7

Output Source Current .
Vo pin3 = 35V

io+

-20

3




10, OSCILLATOR FREQUENCY s}

% DT, PERCENT DEAD TWE, EACH OUTPUT

VCE [SAT), SATURATION YOLTAGE M)

PAGURE ¢ — OSCILLATOR FREQUENCY

AGURE § — OPEN LOOP VOLTAGE GAIN AND PHASE

wversus TIMING RESISTANCE versus FREQUENCY
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RAGURE § — PERCENT DEAD TIME versus

OSCRLATOR FREQUENCY
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AGURE § — EMITTER-FOLLOWER CONFIGURATION,
OUTPUT-SATURATION VOLTAGE
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$CL4046B
SCLA4446B

CMOS PHASE-LOCKED LOOPS

FEATURES

@ Very low power consumption — 70 uW (typ)
@ fo = 10kHz, 5Vdc
& Operating frequency range {no offset) —
Up to 3MHz {typ) @ 10Vdc (SCL4046B)
Up to 4MHz (typ) € 10Vdc {SCL4446B)
Low frequency drift — 0.04%/°C {typ) @ 10Vdc
Choice of two phase comparators:
1. Exclusive-OR network
2. Edge-controlled memory network with
phase-pulse output for lock indication
VCO Inhibit controt for ON-OFF keying and
ultra-low standby power consumption
High VCO linearity 1% (typ)
Source-follower output of VCO control input
{(Demodulator Qutput)
Zener Diode to assist Supply Regulation
Balanced Output Drive Current Specifications

L X 4

* e S o

APPLICATIONS

FM demodutator and modulator
Frequency synthesis and multiplication
Frequency discriminator

Data synchronization
Voltage-to-frequency conversion

Yone decoding

FSK-Modems

Signal conditioning

oo sooe

DESCRIPTION'

The SCLA046B and SCLA4446B phase-locked
loops contain two phase comparators, a voltage-
controlled oscillator {(VCO), source-follower, and
zener diode. The comparators have two common
inpugs. The Signal input can be used directly
coupled fo large voltage signals, or indirectly
coupled (with a series capacitor} to small voltage
signals. The self-bias circuit adjusts small voltage
signals in the linear region of the amplifier. Phase
comparator I (an -exclusive-OR gate) provides a
digital error signal PCIo¢, and maintains 90° phase
shift at the center frequency between Signal and
Comparator inputs (both at 50% duty cycle). Phase
comparator I {with leading edge sensing logic) pro-
vides digital error signals PCIIg, and Phase Pulses,
and maintains a 0° phase shift between input
signals {duty cycle is immaterial). The linear VCO
produces an output signal VCOgyp whose frequency
is determined by the voltage of input VCOj, and
the capacitor and resistors connected to pinsClpa,
Cig, R1, and R2. The source follower output,
Demod Out, with an external resistor is used where
the VCO;, signal is needed but no loading can be
tolerated. The inhibitinput Inh, when high, disables
the VCO and source follower to minimize standby
power consumption, The zener diode can be used
to assist in power supply regulation.

CONNECTION DIAGRAM .
{all packages)
ZENER DEMOD OUT
SiG PC vce
Vpo l IN OU R2 A1 IN
| 1 ! ] | | .

16 15 14 13 12 11 10 9§
SCL40468B SCL4446B
I 2 3 4 5 6 7 8

| 1 i | |
PCI VCO INH C1 Ct. Vgq
oUT | ouUT ) (B %
PHASE COMP
PULSES IN

Add suffix for package:

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

H Chip

RECOMMENDED OPEFATING CONDITIONS

For maximum reliability:

DC Supply Voltage  Vpp-Vss 3to1f Vd

Operating Temperature Ta
C, D, F, H Device -S5to +125 9C
E Device -40 to +85 ©C

+  BLOCK D!IAGRAM

GO Oroo
’

PrASE
CowsaRATD CouPaRLTOR I PHASE COMP T OUT

--0G
v . Ipuase comp T out

PrASE ....04 3>_—-—d
COMPARATOR .
veo n O
ouT [PHASE PULSES A3

| S o) W8 BN
O veo m cow
=

O nass
* FuLTER
- ca e

Sounce

W ialsm fo.Lomes vss
m-n.?ov— _*-l %'S
ws ® zENER +
Fig. 1



SCLA046B, SCL444EB

DESIGN INFORMATION

This information 1 a guide for approximating R1, R2 2 2k§], Rg = 10k§2
the values of external components for the C1215pF
SCL4046B and SCLA44468B in a Phase-L.ocked Loop In addition to the given design information refer
system. The selected external components must be to Figure 5 for R1, R2, and C1 component selec-
within the following ranges: tions. -
USING PHASE COMPARATOR I USING PHASE COMPARATOR I
CHARACTERISTICS veo mr:::;: OFFSET VCO WITH OFFSET veo '".:o.ul OFFSET VCO WITH OFFSET

fuaxt - - -

[~) -

) 2
VCO Frequency )
funm faan
. Vop”2 Yoo vo2 Voo Voo’ Voo voo’2 Yoo
VEC INPUT vOLYAGE VEO INPUT VOLTAGE VCO INPUT VOLTAGE vCO 1NPUT VO.TAGE.
. h VCO in PLL system will adjust
For No Signs! Input VCO in PLL system will adjust 10 center frequency, iy 10 lowes1 operating frequency. fmin
2 £ = full VCO frequency ra
Frequency Lock Range,2) L ot
21 * fmax—Tmin
Frequency Capture Nl o ouT .

Range, 21 O_av\p\,-l_o 7
1 f2m
kal 4 tea— |—=
ey T

Loop Filter fc=fL
Component
Selection y
For 2 fc.see Ref.
Phase Angle between 90° st center frequency {15}, .p'pvoxirmxing €2 ond .
Py Always 0° in lock
Signa! and Comparator 180° ot ends of lock range (21 )
Locks on Harmonies of |-
Center Frequency Yes No
Signal Input Noise .
Rejection High Low
- Given. g - Given: {_ and fi — Given: fmyy — Given: fonin & fongx
~ Use ty with Fig Sa to — Calcviate {mip from - Colculue‘l° from — Use fm;n with Fig.5b
determine R1 ano C1 the equation the equation 10 Setermine R2and C1
fmin " fo ~ L e fmax frnax
— Use frmin withFig. 5b ° - Cateulate 7——
10 determine R2 and CH  _ Use 1, with Fig.8a t0 . -
fmax Getermine Rt and C1 - LI H
vco - Catcutate 5 —— Use g with Fig.5
Component min .
i feom the egquation 10 determine
Selection ‘4 et ratio R2/R1 o
mex ‘o fL .
— ——— obtain Rt
fmin fo—fL -
'mll
= Use 7— with
min
Fig.5¢ fo determine
eatio R2/R1 1o obtein
R1 .

REF, G, S. Moschytz, “Miniaturized RC Filters Using Phase-Locked Loop~, BSfJ, May, 1965.



SCLA4046B, SCL44468 ' ’ .
ELECTRICAL CHARACTERISTICS ''?

2 ° 2
PARAMETER Voo | conpttions | Tiow BC TwigH | ynits
{vde) Min. | Max. | Min. | Typ. [ Max. | Min. [ Max.
QUIESCENT DEVICE Ioo )
CURRENT 5 |Inhibit = Vpg - 5 -{oos| s ~ | 150 1uAde
10 {Signa! Input = - 10 - | 0.01 10 - 300
. 15 Voo -1 20 -lo2 | 20| - | 600
TOTAL POWERDISSIPAT GN [Py Inh = Vs,
vCo,, - Yoo
fy = 10kHz2
& | CL=150F =Z8—= — | 007 k- - - | mw
R1 = 1M, = - _— - h - -
10 0.6
15 R2=Rg = o = _ S Y9 - o —
NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
2 Trow = -55°C for €, D, F, H device.
= -40°C for E device.
Trign = +125°C for C, D, F, H device.
=+ 85°C for E device.
3 VCO output (pin 4) and Phase Comparator Qutputs {pins 2 and 13) have been designed for
balanced output drive current specifications. Consult Family Specifications.
25°C
PARAMETER CONDITIONS Voo UNIT
Min. l Typ. I Max.
VCO SECTION
MAXIMUM OPERATING| f,. .
FREQUENCY
SCL40468 R1 Ci1
R2 = 10k 50pF 5 05 0.8 - MHz
VCOin = Voo A 10 1.0 15 - R
15 1.3 . 1.9 -
5k S0pF 5 0.6 1.0 - MHz
10 1.4 2.1 -
15 1.8 2.7 -
2k S0pF 5 - 1.3 - MHz
10 - 29 -
15 — 38 -
SCL44468B R = R1 Ci
VCOn * Voo | 10k 50pF 5 0.7 1.0 - MHz
10 1.3 20 -
15 1.9 2.8 -
5k SOpF 5 0.9 1.3 - MHz
- 10 1.9 29 -
15 2.6 3.9 -
2k S0pF 5 1.8 - MH2z
10 - 39 -
) 15 - 5.4 -
LINEARITY . R2 =
VCOiN = 2.5£0.3V, 5 - 1 - %
R1210kQ
VCOy =5.0:25V, 10 - 1 -
R12400k2
VCOn = 7.5£5.0V, 15 - 1 -
R121MQ




SCL4046B,'SCL4446B

ELECTRICAL CHARACTERISTICS (Continued)

.

RESISTANCE

+25°C UNIT
PARAMETER CONDITIONS Voo Min T Tre. | Max. 1
VCO SECTION {(Continued)
TEMPERATURE-
FREQUENCY
STABILITY
No Offset R2= oo 5 - 0.12-0.24 - %/°C
10 - 0.04-0.08 -
15 - 0.015-0.03 -
With Offset R2< 10X R1 5 - 0.06-0.12 - %/°cC
.10 - 0.05-0.1 -
A 15 - 0.03-0.06 =
INPUT RESISTANCE Rin
(v€CO) 5,10, 15 = 10 - mMQ
JUTPUT DUTY All valid input combin-
CYCLE ations and voltages - 50 — %
GJTPUT TRANSITION ho, o 1
TIME TLH ML € = 50pF 5 . 100 200 | ns
10 - 50 - 100
15 - 40 80
PHASE COMPARATORS
INPUT RESISTANCE
Signal Input  {Rn 5 1 3 - MQ
10 0.2 0.7 -
15 0.1 0.3 -
Comparator Rin 5,10, 15 - 10° - MQ
Input
AC-COUPLED INPUT [V}
SENSITIVITY
Signal Input 5 - 200 400 mV
10 - 400 800
15 - 700 1400
OUTPUT TRANSITION
TIME
PC1, PCOO B OIN : 5 - 100 200 ns
Outputs C, = 50pF 10 o 50 100
15 - 40 80
Phase Pulses  [teim, ttme 5 - 130 260 ns
Output 10 - 65 130
15 - 50 100
DEMODULATOR OUTPUT )
OFFSET VOLTAGE VCO\N-
Voem | Rg»50k 2 5 - 14 2.2 Vdc
10 - 16 2.2
- 15 - 1.8 2.2
LINEARITY Rs>50k 2
VCOyn = 2.520.3V 5 - 0.1 - %
VCO,n = 5.0:2.5V 10 - 0.6 -
VCO, = 7.525.0V 15 - 0.8 -
ZENER DIODE
‘| ZENER VOLTAGE Vz Iz = 50uA - 6.3 70 7.7 \'
DYNAMIC Rz |z =1mA - - 100 - 2




SCL40468B, SCL4446B ’ T
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