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( Optoinsulated V/F and F/V Cenverter )
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LINEAR
INTEGRATED
CIRCUTS

TYPES uA741M, uA741C
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

BULLETINNG OLS V1383, HOVEMBER 1970 Ak VISE0 OCIOBE N 1979

¢ ShortCircuit Protection . ® No Frequency Compensstion Required
o Offsst-Voitage Null Capability ¢ Low Power Consumption

¢ Large Common-Mods snd ® No Letch-up
Diteremial Voltags Ranges

dmcription

The uA741 s o reral-purpose operations! smplifier teaturing oftwt-volisgs null capability,

The high common-mode Input voltsge rangs and the abeenca of Istchup make the smplifier ides! for volisge-follower
spplications. The devics i shonicircuit prowetsd snd the in

wmsl frequency compensstion snsures stability without
may be bety

the oftmt null inputs to Null out the ottt
volisge m shown in Figurs 2.
The uA741M is charecwerized for opergtion over the full

military wmperaturs renge of —65°C 10 126°C; the uA41C s
cherscurized for operation from 0°C 1o 70°C. .

schematic —__
T I

Riivins vyiums hawn ore nominel

tarminal smignment
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TYPES uAT41M, uA241C
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

sbeoluts maximum ratings over opersting free-air tempersture rangs (uniess otherwise notad)

wAY&1C

wATAIN Uniy
Supply voitags Ve, (e Note 1) a2 10 v
Suoply vohegs Voo (we Note 11 -7 -1 v
Detturensial lnput wohson (e Note 2) 130 130 v
Input veluge lvther wput, e Noves 1 end 31 [11) 118 v
Voltags beverson orviter o mrt null vormensl (W INZ oo Voo 10.8 s0.5 v
Ouranen of eviown shori-cireuit (e Moty 41 nimmired | unbimited
Contuninovs 18 powsr despetion ot lor bewowd 75°C hraeiv tergmreturs {me Naw B 0 B3O o~
Orwtwting Irneeit wmpmverure rengs ~Sbw 18] 0w 20 ‘c
Srvage tempurwiure rengs ~$8 10 160 | 83510 180| °C
Laed rempersrurs 1746 inch (3,8 mm) from swse for 60 seconds [ 4.9G, U, or W packogs 200 200 ‘c
Lasd tarmporsturs 1716 inch (1.8 men) trom cem for 10 seconds { N or P pachage 280 3

NOTES: V. Alvﬂ~'ﬂ.bl_.--~“.nm~lnﬂmlmvcc.“Vcc_.
3. ommmmnnmnm-mmmtnnmmuwm.
2 'l'h-v-mh-n.ﬂmmn-ﬂ—unm«—u—uw!w.lmwlvmu—u|l-d-‘-uM|--.
4. Ve Gt ey 5o hered W Eung or Siveer power masly. For e vA 24T only, the unlimited ourmion of the shan<iesuit

Sopites 01 (o0 Betowr} 176°C come samperstors 0 15°C tran-alt mrmporerurs
8. Por operotien steve 28°C trersit Wenparervrs, reter 16 Dimperion Dursting Curva,
S are stiay-mesnmd, wAY4IC Shise ore Pomren o viwd.

Soction 3, In the J onil JG pock opae,uA 74 1M

olectrical charactavistics at specified frae-sir tempersture, Vois = 16V, VeC—~-=-15V

uA741M vAT41C
ARAMNE CONDITIONS ! o
& TSR 7y e MM TYP  MAX | MW TYP  MAX "
s{ b3 1 3 1 [}
ngit otturt
vio eiagm Ag <1080 Fodt rorge s 75 -y
‘V|°(5) Otfart vortage st rengs n'c 198 "e v
5C . £ 200 20 X0
o Irput offast curreot Foll rarge b0 w0 | "
*'C © 00 0 %o
§ Suseron
e e b v Foutt rorvge 1800 o
Commmaninode
vien »Cc 12 213 "2 313 v
nput sevage rengs F il rongs 12 112 i
R 1080 | %°C M n k]
v Mo irmarm pood -a0-gask AL > 1080 [ Funt renge 2 M A
o St vetage svwing T ) 20
A > 200 [ Futtonge 20 2
N Lorps-agnal ditterontial A 2320, [arC 80 ' 200 £
vo vorwge emplifiostion VO =110V [ Fuilcong 5 [N i
" et resestenes wc 03 2 03 2 un
‘e P — “':;::. w'c » » o
s (-] $gnst Capenttwres 25'C 14 1.4 of
N %°C 70 0 70 20
Commonmey
CMAR ssjection oue  {Ag < 10N v m % -
Supply voltoge seraitiviry %C k] 10 0 180
v
ssvs tav o/avec) e T 180 150 |"
‘og Brori-carouit syt surrent »'C 128 140 228 3480 | ma
Mo lead, 28°C 1.} 24 1.} 2.8
mA
e — e T E——
oo loud, ®
*o You Mo wone! Futi ronge 100 o bl

VAT onaret e iowen 6re pas g unter eperdens Sperution. Full range tar wATEIM lo ~45°C w 130°C ana to- vaT4IC u 8°C  20°¢C,
NOTE § This typusl veive apelies oniy o1 frusue cim above o fow RUNErES Rerts It asts 8F the i is Bt 41T SN0 Tharme! feadiacs.




TYPES wA741M, wA41C
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

apersting characteristics, VCCe = 15V, Veg— = —-15 V, Ta=26'C

wAYa1M A 241C
4 W
PARAMCTER TEST CONDITIONS P [ T ~ T
[N Nose tovm Vi=0mv, A e200, 03 03 ”
Oversheot tacior €L = 100pF, Ses Fipure § L] "
Vis10V, R, -28R,
L 1] Bow 1338 01 uniy poe €L 210002, fou vl L5 os Vipe

PARAMETER MEASUREMENT INFORMATION

i

——? ouTruT
[ + =
————v =

INPUT VOLYAGE =

WAVEFORM
€L = 100 pF ,.[ b ALe2en
TEST CIACUIT

FIGURT 1-MISE TIME, OVERSMHOOT, AND SLEW RATE

TYPICAL APPLICATION DATA

FIGURE 2~INPUT OFFSEY VOLTAGE NULL CIRCUIT




TYPES uA741M, uA741C .
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

INPUT OFFSET CURRENT INPUT BIAS CURRENT MAXIMUM KAKJ’M:( OUTPUT VOLTAGE
» -
FREE-AIR TEMPERATURE FAEE-AIA TEMPERATUARE LOAD RESITANCE
- T T - T T1 » "Nariwy wes
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Iy ? IN h B 7
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2 e - 1
. . - . hl
B R TR IR Ny admade T BRSNS &l &2 a1t 3 e« I m
TaSrmar Vompmmrmen o T Ya bt Yommmun -°¢ L D ]
FIGURE Y FIOUEN ¢ FIOURE 8

OPEH-LOOP LAAGE SIGNAL

MAXIMUM PEAK-TOPEAK OUTPUT VOLTAGE DIFFERENTIAL

OFEN-LOOP LARGL SIGNAL
DIFFERENTIAL

L] VOLTAGE AMPLIFICATION VOLYAGE AMPLIFICATION
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LINEAR
INTEGRATED
CIRCUITS

TYPES SEB55, SES55C, SAS55, MEG5S
PRECISIOK TIMERS

01088 SEMILMBIA 197)- AIVISID OCTOR A 198

Timing trom Microseconds to Hours
Astable or Monosiable Operation
Adjustable Dty Cycle

TTL-Compatible Output Cen Sink of
Source up to 200 mA

Foncth v hangesbis with the
Signetics SESH6, SEEE5C, SAS55, NESES;
Have Same Pinout

description

These devi sre lithic timing circuit

ble of pi ing time delays or
In the time-delay or mor mode
of operation, the timed interval is controlied by
8 single | resistor and it B
inthe ble mode of op ion, the f Y
and duty cycle may be indspendently controlied
with two extemal resistors and s single sxiemal
capacitor.

The threshold and trigger levels sre normally
1wo-thisds and one-third, respectively, of VCC.
Thase levels can be atisred by use of the control
voltage terminal. When tha trigger inpun falls
below the trigger leve, the flip-fiop is set and the
output goes high. If the trigger input is above the
trigper level and the threshold input is sbove the
thieshold lavel. the flip-fiop is reset and the
output s low. The resst input can override sl
other inputs and can be used 10 initists » new
timing cycle. Whan the reset input goes low, the
Hlip-fiop is reset and the output goes low.
Whenever the output is low, a low-impedance
path ks providad between the discharpe terminst
and ground.

The output circult is capsble of sinking or
sourcing curtent up to 200 mulhemperes.
Operstion is specified tor supplies of 6 10
15 vohis, With.a 5-voht supply, output levels sre
compatible with TTL inputs.

The SEB5S and SESSHC are cheracterized for
operstion over the full military range of ~ §5°C
10 125°C. The SAS555 is charscierized for
opsration from —-40°C 10 85°C, and the NE555
is charecterized for operation from 0°C to 70°C.

NEBLS. BLOBS, BEOOBC . JG DUALAN-UIME PACRAGE
SABBL, NIBBE ... D. JG, OR P DUAL N LN PACKAGE
TOP ViEW)

ono [ U'sD vee

TRIG (7 1D oisen

out(Js ¢ THRES
RESET [Jo  s[J comnt

BLESS, BLASHC . ., bit O FK CNIP CARMER PACKAGE
(TOP viEw)

functions! block diagram

Veo RESEY
conTROL
b} -
r1
THRECHOLD g -
ouTRsT
s
r
TRIGGER |
n
DIECHARGE
ono

Aot oon overrats Trgper, whash con svernie Throwwis



TYPES SE55S, SESS5C, SASSS, NESSS
PRECISION TIMERS

FUNCTION TABLE
TRGGER THAESHOLD DISCHAROE
sy VOLTAGE! YOLTAGE! o SWTCH
Low Islevent iriplevem Low On
Migh < V73 Vpp < Irislevent Hgh of
High > 113 vpp > 23 Vop Low On
Hogh > /3 Vpp < 213 Vpp As proviously established

*Voltage wvers shown are nomnas,

baal : Py

Supply voltage, VGG {see Note 1}

Input voltage {control voltage, reset, threshold,

Ouwvt corrent . ... ...,

NESSS
S(Orage 1MPerBILe rBADE . .\ ...t
Lead 1empersture 1,6 mm (1718 inch) from case for 80 seconds:
Lead temperature 1,6 mm (1/16 inch) trom case for 10 seconds:

recommended opersting conditions

suonoung [eedg

g8 over operating free-air t

NOTES &, um-.-uh-m-nn—n-m-n'm-m
7 Fo opeisian sbeve 20°C tou-av tompereturs. te1er 16 Draimpanan Decst
8 phry marnog, SAMGE ond MEDDD chps e Paes mased

igger) .

~86°C 10 1256°C

~40°C to 85°C
... 0°Cto 70°C
. ~€5°C 0 150°C
FH, FK, uJGplehpo
D or P peckage

g Corvas, Sucnnn 2 4n the JG pacssge, SEE85 ane SEBBAC shupe

i

SEBSE LESSBC SABEE NESSE
3 M MAX | M MAX | Mo aaX | s max | T
Suppty voltage. vee 4.5 18 45 16 485 8 4.5 L] v
::::::::::;Mm' vee Vee vee Vee | v
Outgant current 2200 2 200 1200 2200 | ma
Operaing ires-aw tempurotors, Ta ~B6 125 | -85 136 |- 40 ®% 6 0] €

ey -



TYPES SESES, SE535C, SA555, NESSS
PRECISION TIMERS

slecirical characteristics at 25 °C free-alr temperature, VGG = 6 V 10 15 V (unless otherwise noted)

SEBELC, SASES
PARAMETER TEST CONDITIONS sests NESES ot
M TYP  MAX Lol TYP  MAX
Vee - 18V 9.4 10 10¢ IEE]
Thresheld vonsge teve! Vee - BV 2733 4 73 az] v
Tiveshold currerst .
30 250 na
Vec = 18V 8§ Y
Troger vohege teve! Ve - BV Tas 187 e 27] 7
Togoer cwront Trgoe: 910V (X3 o 2] &
Renet vehiags lovel , 0.4 [k} 1 04 0.7 ] v
Reset a1 Vee . 01 04 01 0.4
Reser cumont Revel 910 V NS o4 1] ™
Ducharge e ficy 20 100 20 w0 | m
ofi-stete turrent
Contiad velpge Yee = 18V [0 10 104 [] 10 [ E
topen cvcur) Vee = 6V 29 33 13| 28 33 4
oy » 10 mA 0. 0.18 01 025 2
ior = 0 mA a T4 08 04078
o Voo = WY R oA EEED TN g
owArgl SRS ~ 200 mA 28 78 g
A oL = 5 mA " 005 0.8 008 025
Yoq ity ot = 8 mA °1_ 02 0.26__03 E
oM = = 100 mA 13133 276133 -
Haghdevel outpd vonage|  VEC = 18V ion = - 300 mA 2.8 12.8 v 8
Vec =BV o _=_~ 100 mA 333 275 3.3 g
Gutowt tow, Vee = 18V 017 0 15 -4
Mo loss Vee = 6V 3 s 3¢ wn
ey o0 Ounput gh, | Ve = 18V L) y e ™
No losd Vec = 8V 7 4 2NT .8

NOTE 3 The peremwior mfumnces O morwrum voha of 10 tomg resmters Ry and g #: e Crown of Fgurt 13 Por grompis. mhen Ve = BV the
Macorm votsm w B o Ry o Mg o 3.4 MO ang ber VCC ® 18V the Mosevaem vean 1 10 MO

opersting characteristics, VCC = 5 Vand 16 V

SEBBEC, SABES
1
PARAMETER ErN A wESSS o
MIN - TYP MAX | M TYP  MAX
Innteal orrer of Each timer, monosteble § X} 1.6 \ b
Ta = * -
rng imervel? £ach tamer, asiablel A= 38 1.8 2.25
Tomnpoeaturs contioserm Evch Limee, monostabls § Ta = miN 30 0 L o
of wrung Imervel Eoch mes, satsbie 1t MAX °0 180 o
Supph volage sensruvity Each e monosisbie Ta = 28°%C 008 02 LA 0% v
of wrrung imervat Foch temen, sstabie § 0.1% o3
OViput putse nee e CL v 16 pF, 100 200 100 300 ~
Ovipat puies Iall e B Ta = 2§°C 100 200 100 300
- o sutment pewn o Wi @ MA VBt TR0 B INI) VMG M KHOS IS HGTRINGsS SatiSlng Sandiient

'v-v-‘mo--u--ﬂ—unw-on-muv—mnwu-umnmmm»nlm [P R W4
EVormt soacriuns o3 106 2 @9ve b MONOTIstes Cartist semas (¢ Fpurs 10, with Camponent vakms 45 feltom Ap ® 20010 100G € » 01 ,F
Vot wwectims o 19 5 Brvice 11 0 BaLIN Dr A Gmea 10 Frgrs | st OTnen! ks 08 lohow Rp e 12010 10000.C = O 1 5



TYPES SESS55, SES55C, SA555, NE5SS
PRECISIOK TIMERS

TYPICAL APPLICATION DATA
mopostable opesation

Ra= 00800
CL =001 4
AL =180
Veo S Figurs 10
BVewy " " "
M | U
NPUT VOLTAGE
x
; 2
Ay : — — =i —t—
CONT Vec i
RESET LT¢ 5
b— D >
our ouTrUT OUTPUT VOLTAGE
b— vvines / A
Uy LT
C o / / £+
? CAPACITOR VOLTAGE
l 1 L 1 1
Tome—0.9 maidiv
FIGUAE 10-CINGUIT FOR MONOSTABLE OPERATION FIGURE 11-TYPICAL MONOSTABLE WAVE FORMS

For monosiable operation, any of thess timers may be connected as shown in Figure 10. If the output
is low, application of s negative-going puise to the tngger input sets the tiip-tiop 18 goes low), drives the
output high, and tums off Q1. Capachor C is then charged through N until the vohage across the capacror
reaches the threshold voltage of the threshold input. It the trigger input has retumed 10 a high level, the
Sutput of the threshold comparstor will reset the fiip-fiop (8 poes highl, driva the output low, snd discharge
C through Q1.

™M i operstion h initirted when the 1
trigoer input volisge falis below the trigger
threshold. Once inhtiated, the seguence will
commdnwwntmlﬁgwmhhim-tlm
ond of the timing inerval. Becsuss of the
thveshold lavel snd setursuon volisge of Q1, the
output pulse duration is approximstely
tw = 1.1 RAC. Figure 12 is a piot of the time

1
constent for various vahues of Ra and C. The 5 w2 /

g
=
[%]
c
3
u.
B
(%4
©
=3
w

threshold levels and charpe retes ate both
directdy proportionsl 10 the supply vohisge, vce.

The timing interval is thersfors independsmt of g
th-woplvvdwc.-olmquﬂu-upplyvah-go

is constent during the time Interval. 90—

Applying & negative-going trigger pulie /

simutisneously 10 the reset and trigger terminals 208

during the timing imerval wiit discharge C and s001 [ [ 3] ] " "0
te-initiate the cycls, commencing on the positive C—Capacianse—yF

odpe of the reset pulss. The output is heid low

a5 long 85 the reset pulss is low. When the reset FIGUAL 12-OUTPUT PULEEL DURATION v CAPACITANGE

Nput is NOt used, h should be connecied 1o vee
1o prevent false triggering.



TYPES SE555, SESS5C, SAS55, NEGSS
PRECISION TIMERS

TYPICAL-APPLICATION DATA

sstable oporation

vee Ra-bin
BV wis v Ry > 340
! Co01%ut
Ry eisn
001 uF Sos Fopure 13
EN L
LTY Nets A} 2
coMtT vee 2
nEscT " -
ocH t
n out ouTrUT ; P44
L]
I THALE Th - |outrur voivace
TR et
GND
e AVZANZAY AN
T + AR
NOTE A, Decouphing the tonrot vONage NPt 10 reund wih & Cagstnor CN'ACII")I VOIUA]G( .
MY ETProve Gpwt sten, Tine SNOURT Be ovaRe1od bor wbvidus 1 !
sposcavons, ’ Tima—05 wardiv
FIGURE 13~CIRCUIT FOR ASTABLE OPERATION FIGURE 14-TYPICAL ASTABLE WAVEFORMS

Addition of a second resistor, RB. 10 the circuit of Figure 10, 85 shown in Figure 13, and connection of
the trigger input to the threshold input will ceuse the timer 1o self-trigger and run as & multivibrator. The
capacitor C will charge through Ra and Rp then discharge thiough Rp only. The duty cycle may be conuolied,
therefore, by the values of Ra and Rg.

This sstabie tion' results in itor C charging and discharging between the theeshold-voltage
level (= 0.67-Vccl and the trigger-vottage levet {«0.33:VCC). As in the monostable clrcuit, charge and
discharge times {and therefore the frequency end duty cycle) sre independent of the supply voltage.

Figure 14 shows typical waveforms gonerated during sstable operation. The output high-e vel duration
tH #nd low-level duration t may be found by:

th = 0693 My + Rl C o4 \
W = 0.683 Ay ¢ ;

(%]
©
®
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o
)
e
3
o
=
<]
3
@

Other usetul relationships are shown below.
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FIGURE 15— FREE-RUNNING FREQLENCY



"TYPES SESS55, SES55C, SASES, NESSS
PRECISION TIMERS

TYPICAL APPLICATION DATA

missing-pulse detector

Vec =SV
Ve BV 15 V) [ YERTY
Ce o ,f
| oo Figure 16
1) o) AL na l ]
Ut RESEY  vge - <
23] ourrut ouTrUT

TRIGOER 3 NPUT VOLTAGE
~
pwcHanrag [T i

1] oL 3 S
CONTR
f hhcad L '..'525’ N \ - | ourrutvoLtace
|
0.0 F L £ ] /
T " ]
= J 4
AFTma CAPACITOR VOLTAGE
1 i
Tima—0.1 sma/gy
FIGUAT 16-CIRCUIT FOR MISING PULSE DETECTON FIGURE 17-MISSING #ULSE DETECTOR WAVEFORMS
The circuit shown in Figure 16 may be willized 10 detect a missing pulse or abr y long spacing b
consecutive pulses in & trein of pulses. The timing intervel of the circuit is i |

retriggered by the input pulse trein as long as the pulse spacing is less than the timing intervel. A longer
pulse specing, missing puise, or terminsted pulse train witi permit the timing interval 1o be compieted,
thereby pcmr‘-ting an output pulse as lustrated in Figure 17,

trequency divider

By sdjusting the length of the timing eycls, the basic circuit of Figure 10 can be made to operate 83 a
trequency divide:. Figure 18 Husyrates » divide-by-3 circuit that makes use of the fact thet retriggering
cannot occur during the timing cycle,

"
c
2
-
12
€
]
w
(]
14
[
a
v
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 Ra= 120 0
ceem,r
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o Eguro 10 s
L
INPUT VYOLTAGE

|

Vahtoga=? Vidw
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|

CAPaACITOR VOLYAIOI

Tomo—0.1 wmidee R

FIGURE 18-DIVIDESY-THALE CIRZUIT WAVE FORMS



TYPES SE555, SES55C, SAS5S, NE5SS
PRECISION TIMERS

TYPICAL APPLICATION DATA

puise-width modulation 9
DT
BVie1sv) c0m,r
o= . A =ten
TN 5 Fogune 19
1o ORI LN
RLSET  vee s MOOUL ATION INFUT VOL TAGE
I il s H
ctock Bl rmoaen VTV omr s tHHITTNOTTT
h, 2 [T
-\ i CLOCK WrUT VOLTAGE
MODULATION 5
mruT —1EOROL e 16! 3
{See Now B} woLD
e L Te
m -OUTPUY VOL TAGE
1 < .A y L
‘n nNOtE ‘leﬂ.’dmvh.m.mud.h.b‘l. ‘[A H‘ ‘ e W]
© the comisl venage tenmmal For @vect Couplng, the efiecrs of CAPACITOR VOLTAGE
o mmwum*nm-nuudnm
Q, shest be conaters Tone85 meder
i PIGURE 19=CIRCUIT FOR PULBEMIDTH MOBULATION FIOUAL 20-PULST WIDTH MODULATION WAVE P ORME
g The operstion of the timer m'.y be modifwed by modulating the internsl theeshold ang trigger voltages. This
Q is accomplished by applying an sxtemal vohage {or current| to the controt voitape pin. Figure 19 is a circuit
5- {or pulse-width modulstion. The ble circuit is triggered by » conti input puise tisin end the
35 hreshold voltage is modulsted by 8 control gignsl. The sesuhant etiect s » modulstion of the output puise
[} width, as shown in Figure 20. A sine-wave modulati signal is d. but sny wave-shape could be

used. ’

£



TYPES SES55, SE555C, SASS5, NESSS
PRECISION TIMERS

TYPICAL APPLICATION DATA

°
<

Ra~dun
Vec {8V tsv) Rg 500 A
€2 001,F
ALetan
1 LIERLIY B T i Bal il ™
RESET v 1
[-]] ouTruT ouTPUT [~ ] MoouULATION INeUT vOLTAGE '—1
TAGOER ¢ o a
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>
oiscHange [T 2 )
MODULATION conThoL [ g
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138 Nots B) anp MOLO OUTPUY VOLTAG
E
lm 4 A4
Y}
NOTE B vmmunn'mmyhﬁul-cmmu
W contrel volloge termmnat, For $rect souping. the eftects of CAPACITON vOLTAGE
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Shandd be coroainied Time—0.9 wnseiv

FIGURE 21-CimcunT FOR PULSEFOSMION MODULATION FIGURE 22-PuLsE 'vounonuoouu'no« WAVEFOAMS

Any of these timers may be used ag » Pulse-position modulstor ag shown in Figure 21, In this application,
the threshold vohage, snd thereby the time delay, of free-running oscitlator is modulsted. Figurs 22 shows

such s circuit, with » vrisngulsi-wave modutstion signal, however, ony modulsting wave-shape could be
used.
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TYPES SE555, SES55C, SA555, NES5S
PRECISION TIMERS

TYPICAL APPLICATION DATA

sequential timer
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outruTa Co-adef outruTs ouTryT ¢

(74 g - von
g § tiosm memantmity st i = 0,
0, PIGURE 2355 QUENTIAL TIMER CINCUIT
-]
:; Many spplications, such as compuers, roquirs sig~als for inhistizing condhtions during start-up. Other
spplications such #s test equipment require activation of test signals in sequence. Thase timing circuits
£ d [
= may be d 10 provide such tial control. The timers may be used in various combinastions
2 of astable or ble circuit jons, with or without modutation, for ext ty Hexible 1
3' control. Figure 23 il ] circuit with ible applications in many sy and Figure 24
b= shows the outpul waveforms.
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DG201

Quad Monolithic SPST CMOS S5
Analog Switch ‘
designed for... BENEFITS

R Low Transient Switching * G ueed Switching Eeror
o . ow Charge Couphing
i.e. Sample and Hold Circuits: o Emily Interfoced
. . . . © TTL, DTL and CMOS Direct Control
= SW'*Ch'ng Tu"'lple Slgnﬂls Interface  Over Military Temperaure
such as Multiplexing Inputs Range
. P R g P ¢ Reduces Externs! Component Requirements
u ngh Frequency S|gnq| o ;15 V Analog Signal Range with 215 v
. . upplies ..
swlkh.’ ng © Reduced System Cross-Talk
= TTI- compmible sys*ems O Bresk-Before-Make Swllch.nnq

® Eliminstes Signal Error

© < 0.2 nA Typical Leakage From Source
DESCRIPTION Or Drain

The DG201 is & 4-channel single pole signal throw snsiog switch which employs CMOS 1echnology to inture low and nearly
constant ON resistance over the entire analog signal range. The switch will conduct current in either ditection with no ofset
voltage in the ON condition, and block voltages up 10 30 V peak-10-pesk in the OF F condition. The ON-OF F siate of each
switch is controlled by a driver. With a logic “'0" st the input to the driver (0 V 10 0.8 V) the switch will be ON, and a logic
"1 (24 V 10 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and
certain PMOS circuits. Switch action is bresk-before-make.

PIN CONFIGURATION

Ousidn-Line Package
-, Y *‘Db“‘éc)" 15 Wy
i, N {iEne ORDER NUMBERS:
-5 DGZ01AP OB DG2018P L6GIC [ switcn
e [0 &
SEE PACKAGE 12 [ ON

v- 4] (175 v mosTast 1 OFF
oo 3] [0 vaee® DG201Cs

. G'—\-, I SEE PACKAGE 8

o G-} iy

o GHOPHLH O b,

‘ T *Optivne! (Normaity Lot Open)

SWITCH OPEN FOR LOGIC 1" INPUT (POSITIVE L0GIC)

SCHEMATIC DIAGRAM (Typical Channel)

e *Vags
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ABSOLUTE MAXIMUM RATINGS 8
VN and Ve 10 Ground -03vV. v, Opersting Temperature (A Suffix) ~55 10 125°C N
VsorVproVe . . . . ., [, ., ., 0-32V (B Suthix) . -201085°C | ©
VsorvptoV=., . ., . ... ... o:;Vv . ICSutfix) ., , ., Ota70°C | s
VewoGround . . . . ., ., ., ., 16y Power Dissipation (Packege)®
V—toGround. . . . ., ., , ., , .. -1y 6PinDIP*T ) 900 mw
Cuncn‘t, Any Terminal Except Sor D . 30 mA 16 Pin Plastic DIP*** coee s . 470mW
Continuous Current, SorD . , , . , ., . 20 mA
Peak Current, Sor D “Device mounted with all leads soldered of wekied
{pulsed at 1 msec, 10% duty cycle max} 70 mA to PC board,

Storage Temperature (A & B Sutfix) . . -651t0 150°C **Derate 12 mW/'C above 75°C

[CSutfix) . . . . —6510125°C  **“Derate 6.5 mW/°C above 25°C

ELECTRICAL CHARACTERISTICS 3
All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC

parameters and high and low temperature fimis
10 assure conformance with specifications,

“AX LTy
CRARACTERNTIC »c A SUFFIX RIC SUFFIX A v.-:-“:v.--:uv Piosry ,-L"'
wc I n'c | e |-wo | mc |[wo : . R
(13 e
' Ormn-banren v | w20 | o | 20 | me vpeiov
e o Vg ® -
3]s [O8tent ON Aanstans n| mT ] m | w0 | 3| no Vos-t0v WOV e -Tma
ET A o OFF aor T o T | e Vi V. Vg iV
o il Lomaags Corvpmt pry ] o ERED TOEITATSILE =
. - 3.4
o Bedlbrr [ V[ teo s e} | [Seruviveowv] Y™ >
3| ['owm \avtage Corront ~003 -1 | -1e0 - | -100 VpealbV, vge 1By 1
1 [ TEY-1 (Y] ] 0 O 0 Vpevgr sy o
fmed 11 . Vin*
7] [ Losaoge Corvent YTy BB < | - Vo Vi iV "y o=
—
i, et Currora, = 0004 ) Ty | e T YL 8
"I;" Wt Iognet Yonags Hagh 002 t 1° ) " Vine* 10V
v Pt tngat Corvamt
111 [rovipan) aot tor Yromgran | 120 oA | San Gt Iy e Vi im
-
KIN o :‘:::_ ~000¢ R T | - Vin+® R B
13 Jiga TurnON Tova 80 1000 £ 9 3 R
ve| fn TonOFF Toms 310 %0 1S m:
md B OFF L o
lv [cgiom :_n:_. ) VicoviNesv (7]
ot
a Oven OFF
ke [Coten ,;_"___ 1 o | vorovimesy 10100001
|
Cnarmst ON “
VI 1C0t0m * Coiont  copmemrn 2 VD VR A Vil
Vi "B V.R = 0K 6L.C 5V pf
-~ ~ L
1) 10" sstsraen - - .:.1n-n':v.uoum
18]8 [ Pow e Sy Carroms FY) 40 40 Ont Conenest 0N~ Vypg + B -
‘,' - Seogrine bumpty Corvomt | .34 -0 4.0 o Ve
n : 1o Bmratey Puwrioes fosmmry Corvont (7] e 3.0 X o v D
¥ [+ Sontn ogeroe b Comont | o1 e 5D Py

1Tvpuest Voo s for DESIGN AID ONLY,
[ 101an) « Berege om & ms “ON" sen

....o,'-,__._._n_gs, V5 © revt 1o OFF smien, ¥, @ ouipwt

S et ieenst aperalen & pamass te mely votiages tes Bupn 13V, but Bhe it
T 5% i 10 B Vi g teminenal The Vg aeommnnt A By 3 386 01, S oo Agupiacatoms Satem

RO G it S Bt St 30 PrEBATBER e g

Bapc Prathotd enli ety Bor Vo s IVeye 1DV, 01 4 Y.

Switch output waveform shown

I SWITCHING TIME TEST CIRCUIT
for Vg = constant with logic input waveform as shown, Note that Vg may be + or ~
switching time test circuit. VO is the sieady siate ou

spikes 81 leading and trailing edge of output waveform.
LOCK W « P® O™

100
vt ”'ﬂ . !_—
<N ™9 j
LA
LR
—yT
Yofes

—rew ] Yo 0!
o

- -

i)

»
Vaer

a per

tput with switch on. Feedthrough via @ate capacitance may result in

nv
7

]
Vgeolv O

—

-

»,
Yo

.l'..,

v PURATIER 10n oy a0 my)

-Hv




Photon Coupled Isolator H11C4 -

Ga As Infrared Emitting Diode & Light Activated SCR

The General Electric HI1C4, HI1CS and H11C6 are gallium
arsenide, infrated emitting diodes coupled with light activated
silicon controlled rectifiers in a dual in-line package.

absolute maximum ratings: (25°C)
INFRARED EMITTING DIODE

Power Dissipation *100 milliwatts

Forward Current (Continuous) 60 milliamps

Forward Current (Peak) 3 ampere
(Pulse width lusec 300 P Ps)

Reverse Voltage 6 volts

*Derate 1.33mW/°C above 25°C ambient,

H11IC5-H11C6
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TOTAL DEVICE

PHOTO - SCR Storage Temperature -55 (0°150°C
Peak Forward Voltage' 400 volts Operating Temperature -55 to 100°C
RMS Forward Current 300 milliamps Lead Soldering Time (at 260°C) 10 seconds
Forward Current (Peak) 10 amperes Surge Isolation Voltage (Input to Output). See: Pg. 23
(100usec 1% duty cycle) Hl1C4 2500V0,.,k) |770V(Rus)
Surge Current (10m sec) 5 amperes H11CS 2100V (5019 1480V (p g,
Reverse Gate Voltage 6 volts RI1C6 1500V (pey) (RMS)
Power Dissipation (25°C Ambient) ** 400 milliwatts Steady-State Isolation Voltage (Input to Output). See: Pg. 2
Power Dissipation (25°C Case) ***1000 milliwatts H11C4 1500V ;05 1060V (pis)
**Derate  5.3mW/°C above 25°C ambient. HI11CS 1260V 500y 890V (rus)
***Derate 13.3mW/°C above 25°C case. H11C6 950V (pear) 660V (rums)
individual electrical characteristics (25°C)
INFRARED EMITTING DIODE | yyp, MAX. UNITS PHOTO -~ SCR | MIN. |TYP. IMAX.] UNITS
Forward Voltage Vg 1.2 | 1.5 |[volts Peak Off-Stfie Voltage — Vou [400 | - | ~ [volis
(Ig = 10mA) (Rgk = 10K, 100°C)
Peak Reverse Voltage — VM 400 | — | — |[volus
(Rgx = 10K, 100°C)
Reverse Current In = 10 | microamps On-State Voltage — Yy = (1113 fvolts
(Vg =3V) (Irm = .3 amp) .
Off-State Current — Iy - | — 1150 |microam
(Vom =400V, T, = 100°C)
Reverse Current — Iy = | = {150 |microam
. (VRM =400V, TA c lOOBC)
Capacitance G 50 - picofarads Capacitance (Anode-Gate) - |20 | — |picofara:
(V=0,=1MHz) V=0V f=1MH: (Gate-Cathode) — |350 | — [picofara
Ccoupled electrical characteristics (25°C) )
MIN. | Tvp. | max. UNITS
Input Current 1o Trigger (Vo = 50V, Rgx = 10K9) H11C4, C5 - - 20 milliamp:
. H11C6 - - L.30 milliampt
Input Current to Trigger (Vax = 10V, Rgx = 27KQ) H11C4, C5 - - 11 milliamp:
H11Cé6 - - 14 | milliamp:
Isolation Resistance (Input to Output Voliage = S00Vpe) 100 - - gigaochms
Input 10 Qutput Capacitance (Input to Output Voltage = O,f = IMHz) - - 2 picofarad
Coupled dv/dt, Input 10 Output (See Figure 13) 163 00 - - volts/uses




TYPICAL CHARACTERISTICS
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DG201

TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS OF OUTPUT (SCR)
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