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Automatlc Voltage Regulator For

3 Phase Synchronous Generator

KAITTISAK RATTANANUJOHN
NARONG MEESAWAT
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Mr.PICHIT LUMYONG{ ADVISOR )

1994

Abstract

This project is presents the design, contruction
and experiment of Automatic Voltage : Regulator For
3 Phase Synchronous Generator, Using a three phase
half controlled bridge converter supplie current for
excited field coil qpﬁch is controlled output voltage by
phase controlled. Trigger angle is continuous control
by control circuit which is close loop control,protection
is swinging of signel and on the part sideis over and
under frequency protection circuit for stop operation

of generator , protection load is damaged
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TRANFER FUNCTION : G

R(Cum)

= ks (1 + sT_) / (sT

s )

= (R./R, ) x (1 + sRfcf) / (sRfcf)
GAIN OF PI CONTROLLER : Ks

4 a
I1NAITI4N 1 dqwsuqm PI CONTROLLER

AR = T1 [ AF Tuf1719839AU Ks TU2439
2Te
faiy Ks = Ti1
2Te
4
Lda Tl = 4 E-4 sec
Te = 2 E-3 sec
Ks = 0.1

<« I ﬁ
TUINITLRANAIINATIUNIY Rs wa® Rm (¥ 100 kohm

INNFUNIT
Ks = Rt = Rf
Rs Rm
§efiu RE = 10 kohm

. ' o @ ve X
LAzt T71a7UIue19a\v601 LﬂUll‘ib"i\tG]G]\iu

MnF§un1T Cf = Ts
Rf
4
Lda Ts = 4 x Te
= 4 x 2 E-3
= 8 E-3 sec

1

RPN ¢f = 0.8 uF ufldan 1 uF
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<~ J v d Y ] e | [ [
RUTULAANAIAIIUATUNIU LU LT UAN P 3LLRANBIRITUAIU

Q. V) v

d . o
nuntanan univudiialdatnraufunaulTuan1e 1 kohm

[ ' gu uH
faralUnTuae 9 1u1411dauumqgﬂ 3.7 Lﬁuaqu
b

IC1 = LF 353 VR1 = 1 kohm
ICZ2 = LF 353 VRZ = 10 kohm
R1 = 100 kohnm VR3 = 10 kohm
R2 = 100 kohm VR4 = 20 kohm
R3 = 10 kohm C1 = 1 uF
R4 = 100 kohm D1 = 1N4043
RS = 1 kohnm D2 =  1N4043
R6 = 50 kohm

R7 = 20 kohm
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. < - o v [
Sensing Voltage 20429371 UT UL NHUTQPYIUL TIAUINL MU TuAU

- d W . - 3 - e
qumuﬁﬁqaenﬂzYQQqum Voltage Comman  Tviiusiaéeusesiuany

[ v
LALITAIUGANNNT
R2
AAN
D1 R1 01
. T1
a 220/9Y }{ AN UR1
S1 N
——O
! T2 pz R3 R4 SENSINE VOLTAGE
B l? 220/9Y >I =C1 ? g (NEGBATIVE FEEDBACK)
S .
RS
220 OR 38@ VOLT I
3 8 58HZ | T3 f’a
c N 220/9v | M)
SP 4]
—0 |
|
H !
i L L

'SV 220/388 VOLT
.

@ v ‘4 -
T 3.11 1q171u3nﬁ1tﬂaauuﬂaquqqmu

] {0 Hu v ¥
nﬂqﬂnsmmqa | TUIIITRIUN ﬂczﬂ 3.11 Lﬁumﬁu

SWITCH 3 way 9 contact

T1,T2,T3 = TRANFORMER 220/9 VOLT
D1,D2,D3 = 1N4043

RI,R2 = 1 kilo ohm

R3 = 100 ohm

R4 = 50 kilo ohm

R5 = 20 kilo ohm

VR1 = 20 kilo ohm

C1 = 2200 uF
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f é Mo < ﬁug
ﬂﬂgﬂnimmﬂq q 1u1017um03ﬂn 3.1211ua9Y

IC1 = LM 2907 VR1 = 10 kohm
IC2 = MC 3425 VR2 = 10 kohn
IC3 = LM 324 C1 = 0.015 uF
R1 = 20 kohnm c2 = 0.47 wuF
R2 = 1 kohm C3 - 0.1 uF
R3 = 100 kohm c4 = 0.1 uF
R4 = 10 kohm C5 = 2200 wuF
R5 = 180 kohm Ce = 2200 wF
R6 = 10 kohm Q1 = Tr 2N2222
R7 = 30 kohm K2 = RELEY DC 12V

R8 = 180 kohnm

R9 = 5 kohm
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] ( [] HU 4 ar H
ﬂﬂqﬂnimmﬂq 4| 1u1@ﬂ7d1uumagﬂn 3.13 Lﬁuaqu

IC1 = LM 555 R1 = 1 kohm
IC2 = T4C926 R2 = 24

IC3 = 4017 R3 = 27

IC4 = 4017 R4 = 27

ICS = 4017 R5 = 27

IC6 = 4093 R6 = 27

IC7 = T4C14 R7 = 27

VR1 = 20 kohm R8 = a7

C1 = 0.1 wuF Q1 = BC 337
Q2 = BC 337

[} ‘ ar
LED 7 &9u Lua9 FND500 2 @1
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d
AITINURAINRNITNARAIN 1

Vo, o vVf if
(Volt) (Volt) (Amp)
12 0 0
29 6.2 0.025
50 12 0.05 -
75 - 20 0.08
90 25 0.1
130 39.5 0.15
160 50 0.2
183 60 0.25
200 75 0.3
210 94 0.35
220 110 0.4
227 119 0.45
235 130 0.5
240 140 0.55
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\ vf If VL IL

osP

(Volt) (Volt) | (Amp) (Volt) (Amp)

220 110 | 0.392 220 0
218 110 0.392 218 0.65
215.5| 110 | 0.392 | 215.5| 1.27
215 110 | o0.392 | 215 1.92
214.5| 110 | 0.392 214.5| 2.54
214 110 0.392 | 214 3.2

213.5| 110 | 0.392 213.5| 3.8
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\' vf If VL IL

o/sP

(Volt) (Volt)| (Amp) (Volt)| (Amp)

220 | 110 0.39 220 0

220 111 0.395 220 0.66
220 120 0.415 220 1.3
220 121 0.415 220 1.86
220 121 0.415 220 2.6
220 115 0.4 220 3.3

220 130 0.43 220 3.95
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Vo, . vf If VL IL %V__
(Volt) (Volt)| (amp) (Volt)| (Amp)
220 110 0.39 220 o 0
220 111 0.4 220 0.686 0
220 117 0.4 220 1.3 0
220 119 0.42 220 1.97 o
220.5 120 0.43 220.5 2.7 0.23
220.5 128 0.44 220.5 3.4 0.23
220.5 130 0. 46 220.5 4 0.23
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'ﬁaga MC3425

POWER SUPPLY SUPERVISORY/OVER-UNDER-VOLTAGE
»
PROTECTION CIRCUIT
» . -
. . A - POWER ‘SUPPLY SUPERVISORY/
The MC3425 is a power supply supervisory circuit containing OVER-UNDER VOLTAGE
2l the necessary functions required 10 rnonitor over- and under- ? ” - :
voliage fault conditions. These integrated circuits contain dedis PROTECTION CIRCUIT
g cated over- and under-vollage sensing channels with indepen® , ut
- dently progremmable time 'delays. The over-voltage channel has Sl'l.ICOr\ MONOLITHIC
& high gurrent Drive Output for use in conjunction with an external INTEGRATED CIRCUIT
SCR “Crowbar” for shutdown. The under-voitage channel input
comparator has hysteresis which is externally programmable, and
an open-coliector outpullfor fault indication. )
o Dedicated Over- And Under-Voltsge Sensing
e Programmable Hysteresis Of Under-Voliage Comparator
e Internal 2.5 V Reference ’
e 300 mA Over-Vohtage Drive Output
e 30 mA Under-Voliage Indicator Output
® Programmabie Time Delays :
® 4.5 Vto 40 V Operation .
MAXIMUM RATINGS P1 SUFFIX
’ Reting Symbol Value Unit PLASTIC PACKAGE
- CASE 626-05
Power Supply Voltage vee a9 Vdc
Comparator Input Voltage Range (Note 1) : VIR ~0.310 <40 | Vdc
Drive Output Shon-Circuit Current 10S(DRY) | Intesnally mA
il Limited :
Indicator Output vckage i VIND 01040 Vdc
Indicator Output Sink Current ’ hino 30 mA
Power Dissipation anc Therma! Characieristics
Aani . Power Dissipation G TA = 70°C Po 1000 W PIN CONNECTIONS
Therma! Resistance Junction 10 Aif RgJA BO CW
Operating Junction Temperature Ty +150 C
Operating Ambient Temperature Range Ta .| O10+70 *C O.V. DRV u vee
Storage Temperature Range Tag | =S5 10 +150) *C Output
NOTE. (1] The input ssgnat voliags shovid not be aliowed to go negetive by more than 300 mV or
positive by more than &C Ve-i dent of Y, Wi Gevice destruction. o.v. bLy n n Gnd
U.V.IND
0.V. Sense n Output
TYPICAL APPLICATION UV, Sense [ 2 B UV, DLY
Over-Vohage Crowbar Proteciion, Under-Voliage tndication
Vin . Vou [Top View)
S
3 :
. oC | } -
Power
Su;;:ly A MC3425 Under-Voliage
cou"“ Ingication
ORDERING INFORMATION
Tempersture
o—r1 o Device Range Pachage
MC3425P1 Oto +70°C | Plasiic DIP

MOTOROLA LINEAR/INTERFACE DEVICES




MC3425

CIRCUIT DESCRIPTION

The MC3425 is 8 power supply supervisory circuit
containing 8!l the necessary functions required to
monitor over- and under-voltage {ault conditions. The
block dlagram is shown betow in Figure 15. The Over-
Voltage (0.V.) and Under-Voltage (U.V.} Input Com-
parators are both referenced to 8n internal 2.5 V reg-
vlator. The U.V. Input Comparator has 8 feedback ac-
tivated 12.5 pA current sink (I} which is used for
programming the input hysteresis voltage {(VR). The
source resistance feeding this input (Ry) determines
the amount of hysteresis voltage by V4 = I4RY =
125 x 10-6 Ry.

Separate Delay pins (O.V. DLY, U.V. DLY) are provided
for each channel 1o independently delay the Drive and
Indicator outputs, thus providing greater input noise im-
munity. The two Detay pins are essentially the outputs of
the respective input comparators, and provide a corstant

- current source, 'DLY(source)- of typically 200 uA when the
non-inverting input voltage is greater than the inverting
input level.’A capacitor connected from these Delay pins
to ground, will establish @ predictable delay time (1pLY)
{ot the Drive and Iﬂdvcalor outputs. The Delay pins are in-
ternally connecied 10 the non-inverting inputs of the O.V.
and U.V. Output Comparators, which are referenced to
the internal 2.5 V regulator. Therefore, delay time (1pLY)

is based on the constant current source, IpLY(source)-
cherging the external delay cepeacilor (CpLy) 10 2.5 volts.

2.5CpLy
200 uA

. Veet CoLy |
'DLY(sourcc)

= 12500 CpLy

Figure 5 provides CpLy values for » wide range of time
delays The Delay pins are pulied low when the respective
input comparator’s non-inventing input is less than the
inverting input. The sink currfent. IpLy(sink). capability
of the Deley pins is 2 1.8 mA and is much grester than
the typical 200 A source current, thus enabling a rela-
tively fast delay capacitor discharge time.

The Over-Voitege Drive Output is & cusrent-limited
emitter-follower capable of sourcing 300 mA 2t e turn-on
slew rate of 2.0 A/us, idea! {or driving “"Crowbar’’ SCR's.
The Under-Vottage Indicator Qutput is an open-collector,
NPN transistor, capable of sinking 30 mA 1o provide suf-
{icientdrive for LED’s. small relays or shut-down circuitry,
These current capabilities apply to both channels operat-
ing simultaneousty. providing device power dissipation
limits are not exceeded.

The MC3425 has an internal 2.5V bandpap reference
regulator with an accuracy of =4.0% for the basic de-
vices and = 1.0% for the A-suffix device types 8t 25°C.
The reference has a typical temperature coefficient of
30 ppm”°C for A-suffix devices.

FIGURE 15 — BLOCK DIAGRAM

o.v.
ORV
*—i-
Output l oV V.
Comparator 6 . IND
s UV

Compaeratc’

.
25V
Relerence
Regutator
*_

INPUT SECTION

1
|
|
|
|
1
|
|
l
|
|
l
|
b
I
|
|
!
l
|
i
!

70

Gnd
OUTPUT SECTION

Note All voltages and currents are nomingl.
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MC3425
ELECTRICAL CHARACTERISTICS (4.5 VeVeced0 V; Ty = Tigy to Thigh Isee Note 2] unless otherwise specified.)
l Charscteristic l Symbol I Min ] Trp l Max I Unit ]
REFERENCE SECTION
Sense Trip Voliage {Reference Vottage} VSense Voc
Ve = 15V
Ta = 25°C 2.4 25 26
Tiow 1 Thigh (Note 2) . 2.33 2.5 2.63
Line Regulation of Vgenge Repiine - 7.0 15 mVv
4SVeVeec s 40V, Ty » 25°C
Power Supply Voltage Operating Range Vee 45 — 40 Vdc
Power Supply Current .
Voo = 40 V; Ta = 25°C; No Output Loads
O.V.Sense (Pin3} = O V; IcClot) — 85 10 mA
U.V. Sense {Pin 4) = Ve .
O.V. Sense (Pin 3) = Vee: icCion) —_ 16.5 19 mA
U.V. Sense (Pin 4) = O V
INPUT SECTION N :
. input Bias Eurrent, O.V. and U.V. Sense . ' e . S [T - 1.0 2.0 puA
"Hysteresis Activation Voltage, U.V. Sense VH(act) v
Voo = 15V, TA = 25°C;
Iy = 10% -—_ 0.6 -
IH = 80% — 0.8 —
Hysteresis Current, U.V. Sense i 8.0 125 16 pA
Vee = 15V, Ta = 25°C; U.V. Sense (Pind4) = 25V
Delay Pin Voltage (IpLy = 0 mA) . : v
Low State . VouibLy) - 0.2 0.5
High State - VOH(DLY) Vee-0.5 | Vee-0.18 —
Delay Pin Source Current IDLY!source) 140 202 260 pA
Vee = 15V Vpry = 0V
Delay Pin Sink Current DL Yisink) 1.8 3.0 - mA
Vec = 15V Vpy = 25V
OUTPUT SECTION
Drive Qutpun Peek Current (Tp = 25°C) IDRV{peak) 200 300 —_ mA
Drive Output Voltage AR Vor(bav) Vee-2.5 | vee-2.0 -~ v
DRV = 100 mA; Ta = 25°C
Drive Output Leakage Current X : IDRV{Ieak) — 15 200 nA
VpRy = 0V
Drive Output Current Slew Rate (T = 25°C) girdt - 2.0 - Alus
sive Output Ve Transient Rejection 'DRV(lrar;s) - 1.0 -— mA
Vee = 0Vito 1SV 8t dVich « 200 Vius; (Peak)
O.V.Sense (Pin 3} = O V; Ty = 25°C
Indicator, Dutput Saturstion Voltage * VIND(sat) - 560 80O myVv
UND = 30 mA; Ta = 25°C
Indicator Output Leakage Current LiND{leak) - 25 200 nA
VoHunD) = 40V
Output Comparator Threshold Volilage VihiOC) 2.33 2.5 263 A2
{Note 3)
Propagstion Delay Time
(Vee = 15V: Ty = 25°C)
Input to Drive Output or Indicator Output IPLHINOUT) - 1.2 - B |-
100 mV Overdrive, Cpy = 0 pf
Input to Delay tPLH{INDLY) —_ 700 - ns
2.5V Overdrive {0 V 10 5.0 V Step}
NOTES:
12] Tigw = 0°C Thiah =  70°C
(3} The Vinog) limits are approvimately the Vgenge imhts over the applcable temperatuee range.
5 )

MOTOROLA LINEAR/INTERFACE DEVICES :



A4

MC3425
FIGURE 1 — HYSTERES!S CURRENT versus FIGURE 2 =~ HYSTERESIS ACTIVATION VOLTAGE
HYSTERESIS ACTIVATION VOLTAGE versus TEMPERATURE
1] s 12
L ], 2 v Vohape Level
Ta=2%°C < Hiacty = Yolape Leve
wre 72 Lo S o which Hysiersis
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FIGURE 3 — HYSTERESIS CURRENT FIGYRE 4« — SENSE TRIP VOLTAGE CHANGE
versus TEMPERATURE versus TEMPERATURE
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FIGURE 5 — OUTPUT DELAY TIME versus . FIGURE 6 — DELAY PIN SOURCE CURRENT
DELAY CAPACITANCE versus TEMPERATURE
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FIGURE 7 ~ DRIVE OUTPUT SATURATION VOLTAGE "FIGURE & — INDICATOR OUTPUT SATURATION
versus OUTPUT PEAK CURRENT VOLTAGE versus OUTPUT SINK CURRENT
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FIGURE 9 — DRIVE OUTPUT SATURATION VOLTAGE FIGURE 10 — POWER SUPPLY CURRENT
versus TEMPERATURE versus VOLTAGE
Z 2500 T T 28 ~
‘<: VCC 215y _ tUnvi | OV S U¥ Seaur [
g 240 IbRviprai, & 200 mA ML = [ =
E 1.0% Dty Cyele @ 300 My £ 5 [ ™) w3
g £ L
£ 240 \\ 7 3 16 wall s
< \ / x
- < 7] £ 1
- R S
£ 2380 b L 21217 -—
3 £ ] 0 ] 81+
H / 1 Ji ——
& 2200 L a8 T
= Lo A4 T = 250C
o« 1 L L
o
2200 ] [ T T
£ -5% 25 [] *2% *50 7% =00 “12% 0 1 34 10 18 20 % 3e 3 a0
15, AMBIENT TEMPERATURE (°F) Vg, FOWER SUFPiY VOLTAGE (v)

LN

-
"y

MOTOROLA LINEAR/INTERFACE DEVICES \



B1

; g ... )

. ol e

i'm-:a LM2907

/p National
- Semiconductor

Industrial Blocks

LM2907, LM2917 Frequency to Voliage' Converter

General Description

The LM2907, LM2817 series are monolithic frequency
to voltage converters with a high gain op amp/compara-
tor designed to operate 3 relay, lamp, or other Joad when
the input frequency reaches or ‘exceeds » selected rate,
The tachometer uses a2 “charge, pump technique and
offers frequency doubling for low ripple, full input
protection in two versions {LM2907-B, LM2917-8)
end its output swings to ground for a zero frequency
input.

Advantages

® Output swings to ground for zero frequency input

& Easy touse; Voyur = iy X Ve x B1 x Ct

® Onty one RC network provides frequency doubling

® Zener regulator on chip allows accurate and stable
frequency to voltage orcurrent conversion, (LM2917)

Features .

= Ground referenced tachometer input interfaces
directly with variable reluctance magnetic pickups

® Op amp/comparator ,has floating transistor output

& 50 mA sink or source to operate relays, solenoids,
meters, or LEDs

. »
& Frequency doubling for low ripple

& Tachometer has built-in hysteresis with either ditfer- *

ential input or ground referenced input

® Built-in zener on LM2917

& $0.3% linearity typical

® Ground referenced tachometer is fully proten.ed
from damage duc to swings above Ve and below
pround

Applications

® Over/undeg speed sensing

& Frequency to voltage conversion (tachometer)
& Speedometers .
& Breaker point dwell meters

8 Hand-held tachometer

® Speed governors

® Cruise control

8 Agytomotive door lock controf
® Clutch control ’

® Horn contro!

® Touch or sound switches

Block and Connection Diagrams Duat-in-Line Packages, Top Views

v

Order Number LM2S07N 8
See NS Pockagpe NOBB

Jo
=

Order Number LM2907J
See NS Package J14A
Ordes Number LM2907N
Ses NS Packape N14A

. v

i l: ]1 «
Ordet Number LM2S17N-8
Ses NS Package NOBB

Ju
<

Order Number LM29174
See NS Package Ji4A
Ordet Numbet LM2017N
Ses NS Packege N14A

" 'LOBTW



LM2307, LI.12817

»
Absolute Maximum Ratings (note 1)
Supply Voltage 28v Input Voltage Range
Supply Current {Zener Options) 25 mA * Tachometer LM2907-, LM2917-8 . 128V
Coliector Voltage 28v LM2807, LM2S17 0.0V to 42BV
Dafferential Input Voltage Op Amp/Comparsior 0.0V to 428V
Tachometer 28v Power Dissipation 500 mw
Op Amp/Comparaior 28v Operating Temperature Range —40"C 10 +85°C
: Storage Temperature Range —65°C 10 +150°C
Leod Temperature (Soldering, 10 seconds) 300°C
Electrical Characteristics vee = 12 Ve, Ta = 25°C, see test circuit ,
PARAMETER | CONDITIONS | v T rve [ max T uwits
TACHOMETER
tnput Thresholds Vin ® 250 mVpp @ 1 kHz {Note 2) 210 215 240 mv
Hys1eresis Vin = 250 mVp-p @ 1 kHz {Note 2) 30 mvV
Oftfser Voliage Vin =250 mVp-p @ 1 kHz {Note 2} .
LM2307/LM2917 ) 35 10 mv
LM2807-8/LM2917-8 . 5 15 mV
Input Bias Current . Vin 250 mVpe 01 1 HA
Vonu Vin = 4125 mV e (Note 3) £.3
Pin 2 .
oL Vin = =125 mVp (Note 3) 2.3
Output Current; Iy, 15 . V2=V3as EOV {No1e 4) 140 S 180 240 MA
Leakage Current; I3 12=0,V3=0 0.1 MA
Gain Constant, K {Note 3) ' 0.9 1.0 1.1
Linearity . f.nv = 1 kH2, 5 kHz, 10 kH2, {(Note 5) ~1.0 0.3 +1.0 %
OP/AMP COIMPARATOR , :
Vos Vi = 6.0V 3 10 - mvV
Ipias Vin =60V 59 500 nA
inpu1 Common-Made Voltage . 0 Vee—1.5v v
Voliage Gain ' 200 vimV
Output Sink Current - Ve =10 - ) 40 50 mA
Output Source Current Vg =Vee - 20 .10 mA
Seturstion Voltage . leink = S mA - 0.1 05 v
leinew = 20 MA 1.0 v
Isink = S0mA . 1.0 1.5 v
ZENER REGULATOR ’
Regulstor Voltage Rproe * 47000 7.56 v
Series Resistance .‘ . 10.5 15 a2
Temperature Stability ’ 1o mv/°C
TOTAL SUPPLY CURRENT . 38 6 mA

Now 1: For operation in smbient temperatures above 25°C, the device mus: be Serated based on & 150°C maximum jwnction temperature and 2
therma! resistance of 175" C/W junction 10 smbient for Patkape 22 anc 16 ot & thernal resistance of 187" C/W junction to ambient for package 20.
Nots 2: Hysteresis it the sum +Vpq=(=V7 ), offset voltage is their difference. See test circuit.

Note 3: Vou is squal 10 34 » v = VBE. VOL it squai to 1/d s Vee ~ 1 Vgg therefors Vo — Vo = Vec/2. The difference, Vo —
VoL. and the murror pain, 12713, 810 the two faciort that cause the tachometer gain consiant te vary from 1.0,

Note 4: Br ture when choosing the time constant R1 a C1 that R1 i such that the maximum anticipuied ovtput voliage 81 pin 3 can be 1eached
with i3 2 R1, The maaimum valve for R1 it limited by the output resisiance of pin 3 which is greater than 10 MO typicaily,

Note 5: Nonfinesrity o dafinec as the deviation of Vour (€ pin 3) for 5 = € kHi from a straight line defined by the Vout € TaHz and VouTt

€ 10 &kHz. C1 = 1000 pF, RY = 681 snd C2 = 0.22 mFd.
)
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Typical Performance Characteristics
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&, | Typical Performance Characteristics (continues)
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General Description (continued)

The'op amp/comparator 'is {ully compatible with the
tachometer and has 2 floating transistor es its output,
This feature aflfows either 2 gound o supply referred
load of up to 50 mA. The coliector may be taken above
Vee up to a maximum Ve of 28V,

The two basic configurations offered include an B-pin
device with a2 ground referenced tachometer input ang
an intemal.connection between the tachometer output
and the .op amp non-inverting input. This version is
well suited for single speed o1 frequency switching or
fully buffered frequency 1to wvoltege conversion
applications. )

Test Circdit -and Waveform
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Applications Information

The LM.2907 series of tachometer circuits is designed
“for minimum external part count applications and
maximum versatility. In order 1o fully exploit its
feztures and advantages let’s examine its theory of
operation. The first stape of operation is » différential
amplifier driving 8 positive feedback flip-flop circuit.
The input threshold voliage is the amount of differen-
tial input voltage st which the output of this siage
changes state.- Two options (LM2507-8, LM2917.8)
have one input intemnally grounded so that an input
signal must swing above and below ground and exceed
the input thresholds to produce an outpln. This is
offered specifically for magnetic variable ‘reluctance
pickups which typically provide s singleended ac
output. This single input is also fully protected against
voltage swings to 228V, which are easily attained with
these types of pickups.

The cifferential input options (LM2807, LM2817)
give the user the option of serting his own input
switching fevel and still have the hysteresis sround that
level for excellent noise rejection in any application.
Of course in order to allow the inputs 10 attain common-
mode voltages above ground, input protection is removed

The morte versatile configurations provide differential
tachometer input and uncommitted op smp 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 repulator 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.

Tachometet Input Threshold Maasurement

LLTATIVE _/
eyt
THRESKOLD

vz

r*oSYIVE
werut
__/ THAESHOLD

Ve TECHOWITER

and neither input should be taken outside the limits of
the supply voliage being used. 11 is very important
that an input not go below ground without spme resis-
tence in its lead to limit the current that will then fiow
in the epi-substrate diode.

Following the input stage is the charge pumnp where the
input frequency is converted to a dc voltage. To do this
tequires one timing capacitor, one ouiput resistor, and
8n integrating or filter capacitor. When the input stage
changes state (due to a suitable zero crossing or differ-
ential voftage on the input) the timing capacitor is either
charged or discharged linearily between two voltages
whose difference is Vee/2. Then in one half cycle of
the input frequency or 8 time eaual to 1/2 f,, the
change in charge on the timing Eapacitor is equal to
Vee/2 = C1. The average amount of current pumped
into or out of the capacitor then is:

AQ N Vee
T " laave =Cla

x (20,4} = Vee x 1,y x C1

The output circuit mirrors this current very accurately

into the load resistor R1, connected to ground. such that

if the pulses of current are integrated with a filter
N .

H
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- LM2907, LM2917

Applications {nformation (Continveq)
capacitor, then, V = i x R1, and the 1o1al conver:
sion equation becomes®

Vo-Vccxf,N xClxR1xK
Where K is the gain constant— 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 érger than
100 pF for very accurate operation. Smaller values can
cause an error current on R1, especially at low tempera-
tures. Severa! considerations must be met when choosing
R1. The output current st pin 3 is intemally fixed and
therefore V,/R1 must be less than or equal to this value.
If R1 is too large, it can become a significant fraction of
the output impedance &t 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 & smgle H‘IC2 combin-
ation is:
Vcc Ci (] Vee x fyy x C1
x e —_—m—— o

\Y E—— X —
RIFPLE .72 T c2 1

It appears R1 can be chosen independent of ripple,

) pk—pk

Typical Applications

Mins C

however response time, or the time it takes Vout t0
stabilize a1 @ new voltage increases as the size .of C2
increases so0 a cosipromise between ripple, response
time, and linearity must be chosen carefully.

As # fina! consideration, the maximum s1tainable input
frequency is determined by Ve, C1and i3

iy

1 - ——ee
MAax Clx Vee >

USING ZENER REGULATED OPTIONS (LM2817)

For those applicetions wheré &n output voltage or
current must be obtained independent of supply voltage
varistions, the tM2917 is of{ered. The most important
consideration in choosing 2 dropping resistor from the
unregulated supply to the device is that the tachometer
and op smp circuiiry alone require sbout 3 mA at the
voltage level provides by the zener. At low supply
voltages there must be some current flowing in the
resisior above the 3 mA circuit current to operate the
regulztor. As an example, if the raw supply varies from
9 1o 16V, s resistance of 4709 will minimize the 2ener
voltage variation to 160 mV. f the resistance goes under
40002 or over 60092 the zener varistion quickly nus
above 200 mV for '(he s.me input variation.

VARIABLE
RELUCTANCE
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PRODUCT SPECIFICATIONS

R STV ity 804 Pros

Timer RC555
RayInc T '
S el Sy e - & O L. —-—— q- — m——
Fealures ) Description )

m Timing from microseconds through hours

m Operates.in both astable and monostable
mocdes

= Adjustable duty cycle

= Qutput drives TTL

& High current output can source or sink 200mA

x Temperalure stability of 0.005%/°C

& Normally. on and normally off output

Schamatic Diagram

The RC/RMS555 monolithic timing circuit is a
highly stable controller capable of producing
accurate time delays or oscillation. In the time
delay mode, delay time is precisely controlled
by only two external parts: a resistor and a
capacitor. For operation as an oscillzlor, both
the free running fre¢iency and the duty cycle
are accuralely controlle 4 by two external resistors
and a capagcitor.

Terminals are provided for triggering and resetting.

The circuit will trigger and reset on falling wave-
forms. The output can source or sink up to

200mA or drive TTL circuits.
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Conneclion Information
: - ‘ : ) .
8-Lead 8-Lead
Dual In-Line Package TO-99 hietal Can ,
(Top View) (Top View)
Py A4 Pin Function
.. E AU B 1 Ground
2 Trigger
3 Output
7 o P
E j 4 Reset
5 Control Voltage —
E B [ Threshold
. 7 Discharge
an B 8 Vs
- €3 Gusad
Thermal Characteristics SR

Blead | Biead { Blead
Plastic | Ceramic.] 7098
oIp OiP | Metal Can'

Max. Junction Temp. | 125°C 175°C 175°C
Max. PpTo<50°C | 468mW | 833mW | 658mw

Thesm. Res. 6;c — |aeCiw | soeCrw |
Therm. Res. 654 | 4600 C/W | 150°C/W | 190°C/W
For To > 50°C 6.25mW | B.33mW | 526mwW
Derate at perC .| per*C | per°C

Dic Size: 56 x 53 mils : i
Nin. Pad Cimensions: 4 x 4 mils

Ordering Information

SCGATR L
SRk T z
0°Cto+70°C Storage Tempcerature

RV555NB Plastic —40-C 10 485°C Range ...... e -65°C104150°C
- Operating Temperature Range
RISS550E Ceramic -55¢C to +125°C RC555 oienrreeennannaceronns 0°C 1o 470°C
RISSSDE/B33B® | Ceramic | -S5°Cto+125°C RVSSS «...oneen... e -40°C 10 1€5¢C
RIA55T 10-99 -55°Clo +125°C BMSSS oot . -55¢C 10 4125¢C
RI555T/8838° T0-9 -55°C o +125°C Lead Soldering Temperature
“1£IL-STD-883, Levet B Processing (60 Sec) ...... e eereeeiira s 4320°C

The infurmation contsined in this cata sheet has been carefully con.pied, however, it s*all N0t by implic 21i0n O1 Othe-twsine b cOMme f21 01 the
terms bnd conditions of any subsequent sale Raytheon’s Lability stali be detc mined solety by its £2aNCa“C 1em: #0C CORONTNL of sale No b
1EDreSENiE1on a3 10 87licAliON OF use Of that the Citcints 8°¢ either licensed of frec from patent infringenuent i inien0eS O pive G Rayihcon
reserves the right 10 chanpe the circuitry and other data 8t Bny time without notice 8nd assunies«no liabibty [or inad. enunt crrors.
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Electrical Characteristics (Vs = +5V to +15V and T4 = +25°C unless otherwise noted)
RMS5S5 RV/RCSSS
Parameters Test Canditlons Min | Typ | Max | Min | Typ | Maz Units
Supply Voltage . 45 18 | 45 .1 8 v
‘ Vs=+5V, R == 30 | 50 | 40 | 80
Supply Current* Vg=+15V R == 10 12 10 15 mA
Low State
Timing Error? -
tnitial Accuracy . "1 Ra. Rg = 1k1 10 10Ck12 05 | 20 1.0 %
Vs Tempera‘ure C=01xF 0 100 0 ppmi°C
Vs Supply Vo.'age "005 | 02 0.1 %IV
Threshold Voltage 213 213 x Vs
Tigger Vodlage Vs = +15V 48 | 50 | s2 50 v
Vg = +5V 145 | 167 ] 19 167
Trigger Current : 0.5 05 uA
Reset Voltage 04 | 07 10 (04 | 07 10 v
Reset Current . 01 01 mA
Threshold Current® : 01 | 025 o1 | 025 A
Control Voltage Level Vs = +BV 98 10 104 | 90 10 L v
Vg =45V 29 | 333 38 |26 | 333 | 40
Vs = +15V, lsiyk = 10mA 01 | 015 ot | 025
tsink = S0mA 0.4 0.5 04 | 075
Output Voltage Drop (Low) i = 100mA 20 | 22 20 | 23]
Isirix = 200mA 25 25
Vg = 45V, sy = BmA 01 [025
sk = SmA ' 025 | 035
Isounce = 200mA
Vs = +15V
{Vsimdd
Vs = +5V 7
Rise Time of Output
Fall Time of Output

Notes: 1. Supply current when ou'put high tyz=catly 1mA less.
2. Tested at Vg * +5V and Vg » +15V.

3. This will determine the mazimum value of R,

4 Ry For +15V cperation, the mazimum total R = 20011

1
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Typical Performance Characteristics
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Typical Performance Charact -ristics (Continued)
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Tyg;lca! Applications

Miss?ng Pulse Delector .. . -

- - With the RC/HMSSS connecled as shown, the. . sty
uming cycle will be. conlinuously reset by the -

input pulse train. A change in frequency, or a
n_'issmg pulse, allows the timing cycle to go to -
i CX r(npleuon and change the outpul level. For
.;5 dper operaﬂon the time delay Should be set
slquhﬂy longef than the noimal time belween

. e e "'—7‘}5
":‘ - :;&%Puses- . PO PR

& . : L=

Figure 1. I isslng Pulse Detector

Monoslable Operation - .. 4 -
in this mode, the timer functions as & oneshot. |~ % (svio-p §

- memow

The external capacitor is Initially held dlscharged Resel O = oo
by a transistor infernal to the timer. Applying & L j-

: negative trigger pulse to Pin 2 sets the flip-fiop, o—ts !
! driving the output high and seleasing the short-

circuil across the external capacitor. The voltage e ]
p

ey

across the capacitor increases with time constant
t = ReC 1o 2/3 Vg, where the comparalor resets
the flip-flop and dsscharges'lhe € ternal capacitor.
The output is now in the fow state.

- g

Circuit triggering takes place when the negalwe»
going trigger pulse reaches 1/3 Vg and the circuit
stays in the output high state until the set time
~-elapses; The lipe theoutlputsemains in.the high |
"'sme'&mhg XS rred 2 exfe
T graph: mﬁiﬁww R el
duung the timing cycle will discharge the extéinal
capacitor and stari thecycle ovet again beginning
on the positive-going edge of the reset pulse. It
reset function is not used, Pin 4 should be

connected to Vg 10 avoid false resefting. / /
) coml"

10 100 1 pHJ] 1 10
.S ’S mS fF-S (23 S S
Yerze Betay

Figure 2. Wionosiable Opcrilion
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Free. Runnmg Opefallon _LAstable) gt o0 9 . .

external- 'capa
. and d‘tscﬁﬁ?g

o : :
,';versus R Ré‘and 313
¥ R

RX I

With - the cigquit- connected 83 shown, It will
mgger itsell. and.lree run: uyayﬂuvmrator. 'n\e‘.

charguﬂrmch fa-8nd Rg: 2

e l"";!:a’zﬁi"‘!;- 44 g 708 ' W
freagunining: Imqueocv
ﬂw i de

thOWn

Figure 3. Free Running Opém'.ion
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International
gexRectfier

b6 LE
Soen e o - 3 3

80 Amps BMS - > 37 L I0a e D

- . .--'f"m(ﬂ . 3 . R Cass

W liav @ T ‘E Ver| lot | Vim | dwen | Outiing | . .
Dim —r{sofiz |60k | @ } @ | @ | (0 |FuncOC| Number < Notes

NS R U] @weal-w ) W mA) | (V) | (Vips) | (O an |-

10RIA10 100 Tt | G®

10RIA20 200

Y T M RS Bt -

wrmco | 600 | 25 | 10t]es ) 190 ] 200 [20] 60 175 300 | 185

10RAB0 | 800 | - | . N

10RA100 | 1000 |- ;

10RIA120 | 1200 ;

, 21681 .25 i ©

2NG82 50 i

20683 100

2N684 150

2NGBS 200 .

2N686 250 ] 25 | 16 | 65 | 145 | 150 |20 40 [200f 250 | 150

2N687 300 .

2608 400

2N689- 500

2N6Y90 600

2N691 700 I .

2632 800 :

16RIATO 100 ) 6

16RIA20 200

16M1A40 400 i

16RIAG0 600 | 35 | 16 |85 | 285 | 300 [20| 60 | 175} 300 115

16RIAB0 800

16RI1A100 1000 i

16RIAT20 | 1200 _ -

16NIA140 1400 80 190 200 1.80

16RIATED | 1600 80 | 190 | 200 1.£0

2N5204 600 § @)

2N5205 g0 | 325 | 22 |40 [ 285 | 300 |20 40 |230| 250 1.50

2N5206 1000

aN5207 1200

22RIA10 100 (5) (6)

22RIA20 200

22RIAA0 400

22RIAG0 600 | 35 | 22 |8 | 335 |36 |20 60 [170} 300 | 086

22RIAB0 800

2RIA100 | 1000

22RIA120 1200 ot

2RIA140 | 1400 G | 285 | 300 1.80

22RIA160 | 1600 g0 | 205 | 3c0 1.80

25RIAT0 100 - ol

25RIA20 200

25RIA40 400

25RIAG0 600 | 40 | 25 18 | 30|30 |20] 6 |170| 300 | 015

25R1A80 800 :

25RIA100 | 1000

25RIA120 | 1200

25RIA140 | 1400 80 | 335 | 355 1.80

25RIAI60 | 1600 8 | 335 | 355 1.80

50RIA10 100 6) (0 -] TO-

SORIAZ0 20 ’T3 (6) (7) -1 TO-208AC

S0RIA40 400 g -

SORIAGO 60| 60 | 50 | 94 |1200] 1255 | 25] 100 [ 160 500 | 035

S0RIAB0 800 .

S50RIA100 | 1000

50RIA120 | 1200 '

S0R1A140 1400 800 942

S0R1A160 1600 900 942

(1) 100% Vpa reapplied @ Tj = T max. 125°C.
@ Tj = 25°C.

() xxlyav) @ Ty = 25°C.

(4) Exponential 1o 0.67 Vpam: Ty = 125°C.

(6) Avaflable with mbtric stud; o specify add “M"
to the end of part number (e.g., 25RIA120M, SORIAT20M).
(7) Leaded version avaflabls, to specify add "1 10-second
dight [n part number (e.g., S1RIA10), outiine T4.
Avallable with Faston, to specify add *1** to second

(5) Leaded version available, o spectly add “'{’ fo ""m digit la part number (e.g., 71RIA10).

second digit in part number (e.g., 11RIA10;
17RIA10, 23R!IA10), outline T2.

(9) Flag terminal avaflable, to specify add *'2"' lo second
digit in part number (e.g. 72RIA10), outline 17.

{10) dvzdL: exponential to 100%
Voam: Tj = 125°C .

{11) For case outhne drawing see :.
page 173.-

(12) Available with eyelet terménal
as 80RAKI serles.

= 0t
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- " Rectifiers
' [zor]Rectifier ' Avalanche

, . , 6-70 Amps
. fan @ To Ipsua (0 Case
Pait R (AY) - VM@ PR Outfine
. Number | VARM Stz (6ot | rxtpuy [ AICDC | @y | pimng | Notes Case Style
m Wico| @ (5] v ("CW) | (°cw) ()
RO | 40 | R6 | @ @ |DO-203AA
ABF80 600 (DO-4)
ASFE0 800 | 6 |15 ] 134 | 141 1.10 250 4
A5F100 |, 1000 :
AsF120 [ 1200
AZFQ | 400
A2E60 | 600 . '
A12F80 | 800 (.12 | 144 | 225 | 235 1.26 2.00 7
A12F100 | 1000
M2F120 | 1200
AlGF40 | 400
ABES0 | 600 A
At6re0 - | 800 | 16 | 140 | 205 | 310 1.23 1.60 15
A16F100 | 1000
AlBF120 | 1200
W50 | 400
A25R80 | 600 ,
A25F60 | 800 { 25 | 120 | s00 | a4 | o0g0 15 10
A25F100 | 1000 o .
A25F120 | 1200
40HA40 400 D0-203A8
40HAB0 | 800 | 40 | 140 | 480 | 00 1.30 1.00 1 R7 A (D0-5)
40HA100 | 1000
A0HA120 | 1200
40HAO | 1400 0
40HA180 | 1600
T0HMO | 400
70HAB0 800
70HA0 | 800 | 70 | 140 | 1000 | 1050 | 135 0.45 2
70HA100 | 1000
0HA120 | 1200
TOHATA | 1400 "
70HA180 | 1600

. (1) 100% VRpy respplied.
f(2)10,a|qumpum.T,-T,max.- PN

; (3).Cathode-to-stud, For anode-to-stud, edd “R* to baslc Part number (8.0., A12FR100),

; (4) Avaftable with mstric 8tud; to spactly add “M" to the end of part number (s.g., 40HA140M, A12F100M).
' {6) For case outline drawing ses page 169,

H
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3 W: % Semiconductor . -
- S| & Cgrporahon . ) . .
5 LM134/LIM234/LM334 . =7 " .. A T
|3 -Termlnal Adjustab!e Current Sources 1
3 General Descrlption : o N '

The LM134/LIM234/LM334 are 3-teminal adj ustable cur-  LM234-3 and LM134-6/LM232.6 are specified as true tem-

rent sources feafuring 10,000:1 range In operating current, persture sensors with guaraniesd Initial accuracy of 2 3°C,
excellent cunent regulation and a wide dynamic voltage  and 2 6°C, respectively. These devices are ideal in remots

tange of 1V fo 40V. Curient ls established with one extemal  sense applications bocause saries resistance in long wirs

resistor and no' othet parts are required. Inita! cuTent acct-.  runs does not atfect accuracy. bn addition, on?y 2 wires are

tacy Is 23%. The LM134/LN234/LIV334 are trise floating . required.

cunent sources with no separste power supply connections. The LM134 k guarantoed over & lemporlhn range of

t addition, reverse applied voltages of up 10 20V will draw ~55°Cto +125°C, the LM234 from —25°C 1o + 100°C and

only & few dozen microamperes of current, afiowing the de- 1 | 334 from O°C 10 +70°C. These devices are avallable

vices to oct as both a rectifier nnd cument source h Ac },,1'0.43 hermetic, TO-92 .nd s0-8 pllsbc padum

epplications, —-— =-- -~ - —— K .
Tha sense voltage used 10 establish or»rlbng current In!ho Fealures i L .
LM134 Is 62 mV &t 25°C and Is directly proportional to abso- ® Oporates !rom.ﬂv t 4OV, ) o s
kte temperature (K). The simplest one extemal reskstor - : VNN A f
& 0.02%/V curent regulaton .- = _ . .
connection, then, generales & cutent with = +033%/°C - Pr trom 1 1 ° mA S e 3
temperalure dependence. Zero drift operation can be ob-_ B Programmabie from 1 A ,1 - I b
tained by adding one extra resistor and s diods. L’ By " True 2-teminal operation T~ . :
Applications for the new cument scurces include bias net- = Avalatie'as fully M'ef’_ tarrpemun sensox .09
works, surge profection, low power reforence,;amp ganera-; 8 23% W R A
ton, LED driver, andtemperlhnunﬂng The LM13437, 1= R L :
Ls T . 3
- .3y * : A 1 N
Connectlon Dlagrarns ey i
.7 H 1
so-s ' To4s | R TO-92
Surfsce Mount Packsge =~ . " MetaiCan Package | Plastic Package
” . Ve oo,
- X M OV Y K : y’l LA T
. o 2 f¢ s N e
- - |*mepne :
. v \_/ U
1 " i
: 1 ) . .. - TLIMILENT-30 ?
. ' Bottom View %
Ylﬁ(ll""-i. .

8°“°"‘V‘"' © 0. Order NumberLVIZ LM234Z3 |

See NS { ackege Number MOBA See NS Pbcl..gt kumbe[ HO3H

Typlcal Application

Easlc 2-Termins! Current Source

C%?—

TL/rs%007-1
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bsolute Maximumn Ratlngs

A

It Killtary/Aerospace specified Cevices are reculred,
coplact the Natlona! Semlconductor Sales Office/. ..
Oistributors for evallabliity and speclfications. -

v* 1o V™ Forward Voltage
LM13¢/L14234

L4334/(R134.3/LIM154-6/L14234.3/LM234-6

v* oV~ Reverse Voliage
RPinto V™ Voltage

Set Current

Power Dissipation

40V

30V

20V _
sV
- 10mA
€ . 400 mwW

Electriczl Characteristics jote1y  *

e cie . .. _f. P M

Operating Temperatire Range (Note 4)

LM134/LM134-3/LM1346 ~55Clo +125°C

LM234/LM234-3/LM234-6 ~25Clo +100°C

M334 - 0"Clo +70°C

Soldering Information o

TO-92 Package (JO sec.) - 260°C

TO-46 Package (10 sec.) 300°C

SO Package .
Vepo: Phase (60 sec) ’ 215°C
Infrared (15 s0c) - . . 220°C

See AN450 “Surfacé Mounting Methods and Thei Effect __

on Product Reliability™ (Appendix. D) for other methods of
soldering surface mount devices. .. .

.

LMI34/LM234

Parameter _ _Condltions . Liase Units .
, Vin Typ Wax Min Typ Max .
Set Current Enot, V¥ = 2.5V, 10 xA<Iser < 1.mA ’ 3 6- ,
(Note 2) -- . “o | 1mA<lgerESmA - o —- 5" : i Nl il S
2 pA<Igey <10 pA ‘8 . : 12
Rstio of Set Curentto 100 pAisersimA | "14 .[: 18 { .23 14 8 | 28 |-
V™ Current 1mASIgeT<S mA ’ 14 s * 14
2 pASISETST00 pA 18 23 i 18 26
Minimum Ope:ating Voltage” 2 pA<igeT< 100 uA 0.8 08 v
TR : W00 pA<lgetctmA | -2 | o9 0.0 v
. 1mACigerS S mA . 10 190 * v
Avetage Change InSef Current | 2 pA<igersimA © L . e L
with Inpist Voltage ™ 1.5svtesy - < ] 002 { 005 002 | ‘04 “/v
. svev* caov 11 0.01 0.03 0.01 0.05 %V
) 1mACIgrT<S mA ‘, . . :
1.5VLVe 5V 1 0.03 " 003 %V
) svevedoy 0.02 002 | %IV
Temperzture Depondonce of 2S5 pA<lgr<t mA 0.967 T 1047 | oo6T ] T |’ 1.047
Se! Curient (Note 3) -
THfective Shunt Canecitance SRR (DR B . 15 oF

Kole 1: Unlrss otha-wice spectied. tesls ate pertormad a1 T;='25°C e polse lesing 62 Pat prcton femge-stre Goos Rt change during test
Hote 2:8et erménll: 01 Cument & swrg btz the V* pin 1K detarmined by the fofliwing fommuts n

& pricont Bevielon from. thit smeum! oy Increase: a1 03360 7°C & T~ 28°C

Kote Gigey k deectly proportions’ 10 atwotte lemgeratine 0 0y ot oty temperglune con be

. .
Nete €1 or eleseted [e"\:

Therma' Retlttance 1092 1048 | 504
¢, (Srctonto Amtsenty | WBTCAN (O €° Waoy) | a0 Crw | sesCrw
HUICIW (D 125° e ds}
#, Urction 1o Case) NA srew | wea

~€1.T mV/Rg (8 25°C) Belcument enor is & Dressed as

kY

. mep e —— -
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Typlcal Applications (Contiued) = |
Low Output Impedance Themiop\ctor Highet Output Current ‘E‘
OVl.—'1 - . “Vin m
<e P : * §
> 81 o
™ - 20 e
. =
) L]
.- . . me o o
) ‘ = l *_0 @ .
) v . . ’
. . v
¢letim 4L Vour® 10 mVEK N ]
§.3022 =y » s L]
. L]
", [ .
v .
- . - hser
T . u
e L Ty l
* -Vin
C3 TL/HIS8RT-8

TUH/S697- 18 *Selezt R and C1 for opfimum slabey
Kicropower Blas b Low Input Voltage Reference Driver
- .
hA{ T I Vin 2 VREs ¢ 209 mV ——g
\ . ' w
. 5
Lazes > Coy e
- - ‘. o .
— ’ e et L
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oA Voure VzeHtmvease
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