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Abstract i

lilectr¥oniec Fuel injection is a [Fuel delivery
system used For engiue rather Lhan Carburator system. It
creates Bétter air—-fuel mixture and increases Lhe response
efficiency to the enéine opefating condition.The operation
is controlied by a signal from Qontnol it . This unit uses ° °
digital-electronic basis to manage the input signals from
eanch of the sensors , which reports the action inz that
moment. ing the engine, anq the opened-closed injector
control output signal. Hicroprocessor,héart of the control
sysfem, will process ail input data for calenlating the
opbtimum fuel-injection duralion.We can design for a proper

ountput signal to store in the control unit memnory.
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ADC0808, ADC0809

National

2 Semiconductor

AtoD,DtoA

ADC0808, ADC0809 8-Bit P Compatible A/D Converters

With 8-Channel Multiplexer

General Description

The ADC0808, ADC0809 data acquisition component isa
monolithic CMOS device with an 8-bit analog-to-digital
converter, 8-channel muitiplexer and microprocessor
coripatible control logic. The 8-bit A/D converter uses suc-
cessive approximation as the conversion technique. The
converter features a high impedance chopper stabilized
comparalor, a 256R voltage divider with analog switchiree
and a successive approximation register. The 8-channel
multiplexer can directly access any of 8-single-ended ana-
log signals.

The device eliminates the need for external zero and full-
scale adjustments. Easy interfacing to microprocessors
Is provided by the latched and decoded muitiplexer ad-
dress inputs and latched TTL TRI-STATE* outputs.

The design of the ADC0808, ADC0809 has been optimized
by Incorporating the most desirable aspects of several
AID conversion techniques. The ADC0808, ADC0809 of-
fers high speed, high accuracy, minimal temperature
dependence, excellent long-term accuracy and repeatabi-
Iity, and consumes minimal power. These features make
this device ideally sulled to applications from process and
machine contro! to consumer and automotive applica-
tions. For 16-channel .multiplexer with common output
(sample/hold port) see ADC0816 data sheet. (See AN-247
for more information.

Features

Resolution — 8-bits
-Tolal unadjusted error — = 1/2LSB and %1 Ls8
No missing codes
Conversion time — 100 gs
Sipgle supply — 5 Vpe
Operalés ratiometrically or with 6 V¢ or analog span
adjusted \{ollage reference b, .
8-channel multiplexer with latched control logic
R Easy interface to all microptocessors, of operates
“stand alone"”
B Oulputs meet T voltage level specifications
® OV to 5V analog input voltage range with single 5V
supply
® No zero or full-scale adjust required
® Standard hermetic or molded 28-pin DIP package
® Temperature range —40°C to +85°C or -55°C to
+125°C
R Low power consumption — 15 mW
® Latched TRI-STATE® output

.
Block Dlagram START  CLOCK
e e e ] | i
- 3 Taaman 1
| ND OF CONVERSION
1
o—1 l CONTROL 8 TIVING UNTERAUP)
o | |
o—] scuanwis : |
2 ANALOG INPUTS ~ MULTIRLERING |
o—  SWITCHES SAR '
.
K ) .
O—ri
N | comranaton | —o
o—1 | | . o
{ s1aTed o
ouTPUT LHTOUTPUTS
o—] | ‘ LATCH 0
11 ] BUIFLRA —o
1 - —o
. 0 |
L SYATCH TREE |
o ' |
3817 ADDRESS | O——] !__ v
° ADDRESS -7 h |
LATCH ]
ADPAISS o o!:ggm | |
LATEHERARLL 256R RESISTOR LADDER
I I I ' '
Lo
Vee GND REF() REF(-) ::nu::
TRISTATE" is # 1eQ ] h of s tor Corp

860

40



~ S,

Absolute Maximum Ratings (Notes 1and2)

Supply Voltage(Vec ) (Note 3)

Operating Ratings (otes 1and 2)

6.5V Temperature Range(Note 1)
C0B08CY

TMINS TAS Tmax

Voliage sl Any PIn -0.3V1o{Veg +0.3V) AD -85'C<Tp% +125°C
Except Control Inputs ADCO0808CC.J, ADCOBOBCCN,
Voltage at Controt Inputs ~0.3Vto 415V ADCOSO%CCN ~40°C=sTps485°C
(START, OE, CLOCK, ALE, ADD A, ADD B, ADD C) ' ® Rangeof Vg iNole 1) 45Vpc106.0Vpe
Storage Temperalure Range -65'Clo 4+ 150°C
Package Dissipationat Ta = 25°C B875mwW ‘
Load Temperature (Soldering, 10 seconds) 300°C
’
‘Electrical Characteristics
Converter Specifications: Voe=5Vpe=Vagr(+) Vaer(-)= GND, TynsTasTiuax and fo k=640 kHz
unless otherwise stated.
Parameter Conditions Min Typ Max Units
ADCO0808
Total Unadjusted Error 25°C +1/2 LSB
(Note 5) TMIN to TMAX 1_3/4 LSB
ADCO0809
Total Unadjusted Error 0°Cto70°C it x1 LsB
(Note 5) Tain 10 Tpax g +11/4 LSB
Input Resistance From Ref(+) (o-Ref(—) 1.0 2.5 k0
Analog Input Voltage Range (Note 4) V(+) or V(-) GND-0.10 Vee+0.10 | Vo
VREF(+) Voltage, Top of Ladder Measured at Ref(+) Vee Vee+0.1 v
‘Mfz_!'ﬂgﬂ_-) Voltage, Center of Ladder Veel2-01 | vegrz  |vegrz+0af v
VREF(-) Voltage, Bottom of Ladder Measured at Ref(-) -0.1 0 v
Comparator Input Current fc =640 kHz, (Note 6) -2 +0.5 2 A

Electrical Characteristics

Digital Levels and DC Specificatlons: ADCOB0BCJ 4.5V sV =5.5V, —55°C<Ty< + 125°C unless otherwise noted

ADCO0808CCJ, ADCOBOBCCN, and ADCOBOSCCN 4.75 5V =5.25V, — 40°C <Tp< + 85°C unless otherwise noted

.

Parameter l Conditions ] Min I Typ I Max ‘ Units
ANALOG MULTIPLEXER )
* lorrs OFF Channet Leakage Current | Vg =5V, Viy=5V,
Tao=25C 10 200 nA
Tain 10 Thax 1.0 #A
lorki-) OFF Channel Ledkage Current | Vo =5V, Viy=0, .
Ta=25C - 200 -10 " nA
© | Tminto Tuax -10 pA
CONTROL INPUTS v
Viney -Logical *1" Input Voltage Vee-15" v
Ving Logical 0" Input Voltage 1.5 v
hingy) Logical 1" inpul Current Vin= 15V 1.0 nA
(The Control Inputs)
) . Logical 0" Input Current Vin=0 ~-10 pA
(The Controi Inputs)
lec Supply Current foik =640 kHz 0.3 3.0 mA

861
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ADC0808, ADC0809

Electrical Characteristics (continveq)

Digital Levols'and DC Specifications: ADCOBOBCJ 4.5V s Ve 5.5V, —55°C < Ty 4+ 125°C unless otherwise noted
ADCOBOBCCJ, ADCOB0OBCCN, and ADCOB09CCN 4.75 chcss“.ZSV, ~40°C=sT,a=< + 85°C Unless otherwise noted
¥

Parameter . Conditions | Min [ Typ l Maxj Unit

DATA OUTPUTS AND EOC (INTERRUPT)
Voutn Logical 1" Output Voltage lo= — 360 4A Vee-0.4 v
Vouto Logical 0" Output Voltage lo=1.6mA 0.45 \2
Vourg Logical “0” Output Voltage EOC | lg=1.2 mA 0.45 v
lour TRI-STATE® Output Current Vo=5V . ; 3 wA
‘ Vo=0 -3 pA

Electrical Characteristics
Timing Specificatlons: Vee = Vagr(4)= 5V, Vagr-)=GND, t,= t;=20 ns and Ty = 25°C unless otherwise noted.

Symbol Parameter Conditions Min_ Typ Max | Unit
tws Minimum Start-Pulse Width {Figure 5) 100 200 ns
fwate Minimum ALE Pulse Width (Figure 5) 100 200 ns
1y Minimum Address Set-Up Time | (Figure 5) 'y .25 50 ns
th Minimum Address Hold Time | (Figure 5) 25 50 ,| ns
tp Analog MUX Delay Time Rg =00 (Figure 5) 1 25 »S

From ALE
tyr tho || OE Control to Q Logic State C =50 pF, R =10k (Figure 8) 125 250 ‘ns
L ton OE Control to Hi-Z C_ =10 pF, R = 10k (Figure 8} . 125 250 ns
te Conversion Tl;ne. fo=640 kHz, (Figure 5) (Note 7) ’ 90 100 116 ps
fe Clock Frequency 4 10 640 1280 kHz
teoc EOC Delay Time _ (Figure 5) 0 8+ 2ps | Cloc!

. | Perio

Cin Input Capacitance At Control Inputs 10 15 pF
Court TRI-STATE® Qutput AL TRI-STATE® Oulputs, (Note 12) 10 15 pF

Capacitance 4

Note 1: Absolute maximum ratings are those values beyond which the life of the device may be Impaired.

-Note 22 All voltages are ed with respeci to GND, unless otherwlse specitiag.

Note 2: A zener diode exIsts, inlernally, trom Vec 1o GND and has s typical bvnk\gown voltape of 7 Vpg.
Note 4: Two on-chip diodes are Hed 10 sach analog Input which will forward conduct for anslog input voltages one diode drop below ground ot one diode droj

greater than the Voo supply. The spec aliows 100 mV forward blas of either diode. This means that as long as the analog Vi does not excedd the suppl,

voltage by more than 100 mV, the oulput code will be correct. To achieve an absolute0 Vp e 105 Vpg Input voltage range wlil therefore require a min sup
ply voltage of 4.900 Vi over temperature variations, inltla) tolerance and loading.
Mote §: Totalunadjusted error Includes ofiset, tull-acals, linssrity, and multiplexer errors. Ses Figure 3. None of these A/Ds requires a zero or full-scale adjust

However, I an all zero code is desired for an analog Input other than 0.0V, or if a narrow full-scale span exlsts {for ple: 0.5V 10 4.5V full-scale) the rele
voliages can bs sdjusted to achleve this. See Figure 13. .
Note 8: Comparatorinput current is & blas current Into or out of the chopper stabllized ph The blas current varles Iy with clock treq y an(

has little temperature dependence (Figure 6). See paragraph 4.0,
Note 7: The outputs of the data register are updated one clock cycle before the rising edge of EOC.
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Functional Description

Mulliplexer: The device contains an 8-channe! single-
ended analog signal multiplexer. A particular input chan-
nel is selecled by using the address decoder. Table |
shows the input states for the address lines to select any
channel. The address is lalched into the decoder on the
low-to-high transition of the address latch enable signal.

TABLE |

SELECTED ADDRESS LINE
ANALOG CHANNEL cClB [ A
' INO L L
INY L] fmn
IN2 L|H |t
IN3 L] HH
IN4 Hl UL
IN5 H| L |H
IN6 HiH]L
) IN? H|{H|H

CONVERTER CHARACTERISTICS

The Converter

The heart of this single chip data acquisition system s its
8-bit analog-to-digital converter. The converter is designed

to give {ast, accurate, and repeatable conversions over a
wide range of temperatures. The converter is partitioned
into 3 major skctions: the 256R ladder network, the suc-
cessive approximation vegister, and the comparator, The
converter's digital outputs are positive true.

The 256R ladder network approach (Figure 1} was chosen
over the conventional R/2R ladder because of its inherent
monotonicity, which guarantees no missing digital codes.
Monotonicity Is particutarly important in closed loop feed-
back control systems. A non-monotonic relationship can
cause oscillalions that will be calastrophic for the
system. Additionally, the 256R network does npt cause
load variations on the reference voltage.

The bottom resistor and the top resistor of the ladder
network in Figure 1 are no! the same value as the
remainder of the network. The difference in these
resistors causes the outpul characteristic o be sym-
metrical with the zeroand full-scale points of the transfer
curve. The first output transition occurs when the analog
signal has’reached + 1/2 LSB and succeeding output
transitions occur every 1 LSB later up to fuli-scale.

The sqccessive approximation register (SAR) performs 8
iterations to approximate the input voltage. For any SAR
type cbnverler, n-iterations are required for an n-bit con-
verler. Figure 2 shows a typical example of a 3-bit con-
verter. :lh the ADC0808, ADC0809, the approximation
technique is extended to 8 bits using the 256R network.

CONTROLS FROM S.A.R.
1

REF{+} O——y

™
le—

1%R

256R

%R

A

10
. » COMPARATOR
IRPUT

REF([-} O

FIGUfiE 1. Resistor Ladder and Switch Tree

608000V ‘80800QY
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Functional Description (continved)

The A/D converter's success}vo approximation register
(SARy) is reset on the positive edge of the start conversion
(SC) pulse. The conversion is begun on the falling edge of
the start conversion pulse. A conversion in process will be
Interrupted by receipt of a-new start conversion pulse.
Continuous conversion nfay be accomplished by tying the
end-of-conversion (EOC) output to the SC input. i used in
this mode, an external start conversion pulse should be
applied after power up. End-of-conversion will go low be-
tween 0 and 8 clock pulses after the rising edge of start
conversion,

The most important section of the A/ID converter Is the
comparator. Itis this section which is responsible for the
ultimate accuracy of the entire converter. It is also the

T
=-FULL.SCALE

1o IDEAL CURVE -~ ERROR=12158

0 3
t=—NONLINEARITY = $/2 LSB

A/D QUTPUT CODE

i

NONLINEARITY = ~1/2 LSB g
~= |~ ZERO ERROR = - 1/4 L$B
H

000
0/8 /& 2/8 IR AN 574 6/8 B
Vin AS FRACTION OF FULL-SCALE

Vin

FIGURE 2. 3-Bit A/D Transfer Curve

ERRORA

INPUT OV
VOLTAGE

QUANTIZING {

&

-

comparator drift which has the greatest influence on tt
repeatability of the device. A chopper-stabilized con
parator provides the mosi effective method of satistyin
all the converter requirements.

The chopper-stabilized comparator converts the DC inpu
signal into an AC signal. This signal Is then fed through:
high gain AC amplifier and has the DC level restored. Thi:
technique limits the drift component of the amplifier sinee
the driftis a DC component which Is not passed by the AC
amplifier. This makes the entire A/D converter extremely
Insenslitive lo temperature, long term drift and input offset
errors.

Figure 4 shows a typical error curve for the ADCOBO08 as
measured using the procedures outlined in AN-179.

INFINITE RESOLUTION

" PERFECT CONVERTER

1" +1/2158 IDEAL 381T CONVERTER
w Toral_,_ fA
S w| unabsTED T} -

R
2 ERAOR | 9
£ ABSOLUTE
o m ACCURACY
€ oo ~172 158
QUANTIZATION
001 ERROR

000 . Vi
O/t 18 2/8 /2 4/ 5B G/ 1B W

VIn AS FRACTION OF FULL-SCALE

FIGURE 3. 3-BIt A/D Absolute Accuracy Curve

REFERENCE LINE

FULL
SCALE

FIGURE 4. Typicsl Erfor Curve
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PROGRAMMABLE INTERVAL TIMER
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RD : WA A0 AY
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COUNTER 0
. 0 1 0 0 READCOUNTERO -
, 1 o 0 1 LOADCOUNTER
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National
Semiconductor

. Industrial Blocks

LM2907, LM2917 Frequency'to Voltage Converter

General Description

The LM2907, LM2917 series are monolithic frequency
to voltage converters with a high gain op amp/compara-
tor designed to operate a relay, lamp, or other load when
the input frequency reaches or exceeds a selected rate.
The tachometer uses a charge pump technique and
offers frequency doubling for low ripple, full input
protection in twd versions (LM2907-8, LM2917-8)
and its output swings to ground for a zero frequenc

input, 3

Frequency doubling for low ripple

8 Tachometer has built-in hysteresis with eithar differ-
ential input or ground Yeferenced input

= Built-in zener on LM2917

= 30.3% linearity typical ]

B Ground referenced tachometer is fully protected
from damage due to swings above Ve and below
ground

Advantages Applications
8 .Output swings to ground for zero frequency input & Over/under speed sensing
® Easy touse; Vour = fiy X Vee x R1 x C1 ® Frequency to voltage conversion (tachometer)
® Only one RC network provides frequency doubling w Speedometers
® Zener regutator on chip allows accurate and stable n Breaker point dwell meters
frequency to voltage orcurrent conversion. {LM2917) * Hand-held tachometer
Features ® Speed governors
® Ground referenced tachometer input interfaces ® Cruise control
directly with variablé reluctance magnetic pickups ® Automotive door iock control
® Op amp/comparator has floating transistor output = Clutch control
® 50 mA sink or source to operate relays, solenoids, ® Horn control
meters, or LEDs / ® Touch or sound switches
Block and ‘Connection Diagrams Dual-In-Line Packages, Top Views . .
. v

I
R~

t Iz B I) «
Order Number LM2907N 8
See NS Package NOBB

‘ s It )
. [ ae
Order Number LM2907J
See NI Package J14A
. Order Number LM2907N
See NS Package N14A

¥ CHAAGE
rume

[ I:
Order Numbar LM2917N-8
See NS Peckage NOBB

Ji
=

Order Number LM28175  *
See NS Package J14A
Order Number LM2917N
See NS Package N14A
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LM2907, LM2917

Absolute Maximum Ratings note

Supply Voltage 28V Input Voltage Range

Supply Current (Zener Options! 25 mA Tschometer LM2907.8, LM2917-8 128V
Coflector Voltage 28v LM2907, LM2917 0.0V to +28V
Ditlerential Input Voltage ' Op Amp/Comparator 0.0V to 428V
Tachometer 28v Power Dissipation 500 m\W
Op Amp/Comparstor 28v Operating Termperature Range -—40°C 10 +85°C
Storage Ternperature Range ~65°C to +160°C
Lead Temperature (Soldering, 10 seconds) 300°C

Electrical Characteristics vcc = 12 Ve, Ta = 25°C, see test circuit

PARAMETER. [ CONDITIONS J s b ovve [ max UNITS
TACHOMETER . - .
Input Thresholds V,n = 250 mVp-p @ 1 kHz (Note 2) 210 15 40 mvV
Hysteresis Vin = 250 mVp-p @ 1 kHz (Note 2) 30 mV
Oftset Voltage : Vin =250 mVp-p @ 1 kHz (Note 2)
LM2907/LM2917 3.5 10 mV
LM2907-8/LM2917-8 - 5 15 mV
Input Bias C‘urrent Vin =350 mVpe 0. 1, nA
Vou Vin = +125 mVpe (Note 3) 8.3 v
o 2 Vyn = =125 mVpc (Note 3) 2.3 v
Output Current; 15, I3 . V2 = V3 = 6.0V (Note 4) 140 180 240 uA
Leakage Current; 15 12=0,v3=0 0.1 uA
Gain Constant, K . {Note 3) y - 0.9 1.0 1.1 ]
Linearity f,w = 1 kHz, 5 kHz, 10 kHz, {Note 5) -1.0 03 +1.0 %
OP/AMP COMPARATOR -
Vos Vi = 6.0V - 3 10 mv
loias ’ Vin = 6.0V 50 500 nA
Input Common-Mode Voltage . : 0 . Vee—1.5V \%
Voltage Gsin 4 200 VimV
Output Sink Current Ve =10 1 40 50 mA
Output Source Current Vg =Vee =20 10 mA
Saturation Voltage - lsink = 5 MA N 0.1 0.5 . v
lsix = 20 MA 1.0 v
lsivk = 50 mA 1.0 1.5 v
ZENER REGULATOR ' '
Regulalo‘r Voltage . Rproe = 47002 7.56 v
Series Resistance 10.5 15 a
Temperature Stability ' +1 mv/°C
TOTAL SUPPLY CURRENT , 38 6 mA

Note 1: For operation in ambient temperatures above 25°C, the device must be derated based on 8 150°C maximum junctign temperature snd »
thermal resistance of 175°C/W junction to embient for packsge 22 and 16 or u thermal resistance of 187°C/W junction to smbient for package 20.
Note 2: Hysteresis is the sum 4V =(=V1y), ofiset voltage is their ditference. See test circuit.

Note 3: Vo i equat to 3/4 x Voo — 1 Vgg, VoL is equal 1o 1/4 x Vee — 1 VgE therefore Vo — VoL = Vec/2. The ditference, Vo —~
VoL. and the mirror gain, 15/13, are the two factors that cause the 1achometer gain constant 1o vary from 1.0.

Note 4: Be sure when choosing the time R1 x C1 that R1 is such that the maximum snticipated output voltage st pin 3 can be resched
with I3 x R1, The maximum valuz for R1 is limited by the output resistance of pin 3 which is greater then 10 M0 typically.

Note 5: Nonlinearity is defined a3 the deviation of Vgy¢ (€ prn 3) fe Ty = 5 kHz from a straight line defined by the Vout €1 kHz and VOUT
@ 10 kHz2, C1 = 1000 pF, Rt = 68k and C2 ~ 0.22 mFd.
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Typical Performance Characteristics

Total Supply Cuv;'nl

.
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LM2307, LM2917

Typical Performance Characteristics (continveq)
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General Description (continueq)

The op amp/comparator is fully compatible with the

tachometer and has a floating transistor as its output.

" This feature allows either a ground or supply referred
load of up to 50 mA. The collector may be taken above
Vec up to a maximum Ve of 28V,

The two basic configurations offered include an 8-pin
device with a ground referenced tachometer input and

an internal connection between the tachometer output,

and the op amp non-inverting input. This ‘version is
well suited for single speed or frequency switching or
fully buffered frequency to voltage conversion
applications.

Test Circuit and Waveform

TACHOMETER

eyt J toras [ l

TACHOMETER
SECTION

0F AMP
SECTION

CHARGE
PuMP

’

€2

g
A
nc:v:’l':’:'nn C'T i :;j_'.éf '.oué:l‘ ,
= T .

Applicatioris Information

The LM2907 series of tachometer circuits is designed
for minimum external part count applications and
maximum versatility. In order to fully exploit its
features and advantages let's examine \its theory of
operation. The first stage of operation is a differential
amplifier driving a positive feedback flip-flop circuit.
The' input threshold voltage js the amount of differen-
tial input voltage at which the output of this stage
changes state. Two options (LM2907.8, LM2917.8)
have one input internally grounded so that an input
signal must swing above and below ground and. exceed
the input thresholds to produce an output. This is
offered specifically for magnetic vdriable reluctance
pickups which typically. provide a singleended ac
output. This single input is also fully protected against
voltage swings to £28V, which are easily attained with
these types of pickups:

The differential input options (LM2907, LM2917)
give the user the option of setting his own input
switching fevel and still have the hysteresis around that
level for excellent noise rejection in any application.
Of course in order to atlow the inputs to attain common-
mode voltages above ground, input protection is removed

NEGATIVE /
NPUT - P
THRESHOLD
t

The more versatile configurations provide differential
tachometer input and uncommitted op amp inputs.
With this version the tachometer input may be floated
and the op amp becomes suitable for active filter condi-
tioning of the tachometer output,

Both of these configurations are available with an active
shunt regulator connected across the power leads. The
regulator clamps the supply such that stable frequency
to voltage and frequency to current operations are
possible with any supply voltage and a suitable resistor. .

. .Tachometer tnput Threshold Measurement -

vz

POSITIVE
InPUT
. / THRESHOLD

Ve TACHOMETER

and neither input should be taken outside the limits of
the supply voltage being ‘used. Mt s very important
that an input not go below ground without some resis-
tance in its lead to limit the current that will then flow
in the epi-substrate diode.

Following the input stage is the charge pump where the ~
input frequencysis converted 1o a dc voltage. To do this
requires one timing capacitor, one output resistor, and
an integrating or fitter capacitor. When the input stage
changes state {due to a suitable zero ciossing or differ-
ential voltage on the input) the timing capacitor is either
charged or discharged linearity between two voltages
whose difference is Ve /2. Then in one half cycle of
the input frequency or a time equal to 1/2 f,, the
change in charge on the timing -Capacitor is equal to
Vee/2 x C1. The average smount of current pumped
into or out of the capacitor then is:

aQ 1
—_— =

T lelavG) x
The output circuit mirrors ‘this cuuen'l'v:ry accurately
into the 10ad resistor R1, connected to ground, such that

if the pulses of current are integrated with » filter *

Y
= X (20,4) = Ve x fiy xC1
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LM2907, LM2917
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Applications Information (continueq)

capacitor, then, Vg, = ic x R1, and the total conver-
sion equation becomes:

Vo =Vee xIin xC1 x R1x K
Where K is the gainconstant—typically 1.0,

The size of C2 is dependent only on the amount of
ripple voltage allowable and the required response time.

CHOOSING R1 AND C1

There are some limitations on the choice of R1 and C1
which should be considered for optimum performance.
The timing capacitor also provides internal compensa-
tion for the charge pump and should be kept larger than
100 pF for very accurate operation. Smaller values can
cause an error current on R1, especially at low tempera-
tures. Several considerations must be met when choosing
R1. The output current at pin 3 is internally fixed and
therefore Vo /R1 must be less than or equal to this value.
i R1 is too large, it can become a significant fraction of
the output impedance at pin 3 which degrades linearity.
Also output ripple voltage ‘must be considered and the
size of C2 is affected by R1. An expression that describes
the ripple content .on pin 3 for a single R1C2 combin-
ationis: - 3

Vee C1 Vee X fin x C1
VaiepLe = 12 X e x (‘ ey 7 | \BKSPK
2

It appears R1 can be chosen independent of ripple,

Typical Applications

Jhowever response time, or the time it takes Vout to
stabilize at a new voltage increases as the size of C2
increases so a compromise between ripple, response
.tir_ne, and linearity must be chosen carefully.

As a final consideration, the maximum attainable input
frequency is determined by Ve, Cl and Iy

1 2
MAX T 1 Vee

USING ZENER REGULATED OPTIONS (LM2917)

F:ot those applications where an output voltage or
current must be obtained independent of supply voltage
variations, the LM2917 is offered. The most important
consideration in choosing a dropping resistor from the
unregulated.supply to the device is that the tachometer
and op amp circuitry alone require about 3 mA‘at the
voltage level provided by the zener. At low supply
voltages there must be some current flowing in the
resistor above the 3 mA circuit current to operate the
regulator. As an example, if the raw supply varies from
9 1o 18V, a resistance of 4702 will minimize the zener
voltage variation to,160 mV. If the resistance goes under
40082 or over 60052 the zener: variation quickly rises
above 200 mV for the same input variation.

VARIABLE
RELUCTANCE
MAGNETIC

[ 8714

I

24 g
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