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ABSTRACT

This project represents Security Alert System via Email and Cell Phone which consists
of two web cameras, for capturing still images and recording a video, and 2 infrared sensors; for
trespass detection. Once the sensor detects anything passing through its beam, the system
immediately generates an email and a MMS and sends them out to the house owner. Also, the
siren will be activated according to this situation. In the meantime, all the captured pictures and

the recorded video files on the server are accessible through in the internet.
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SFR Mapping The Special Function Registers (SFRs) of the ATBOC51RD2/ED2 fall into the ‘ollovang
categonies’
«  C51coe registers' ACC, B, DFH DPL FSW. SF
+ 1O poil reqisters PO P1,F2 P3 Pi2
«  Timer registers T2CON, T230D, TCON, THO, TH1, TH2, TMOD, TLO TL1, TL2
RCAPZL, RCAP2H
+  Senal O pon registers SADDR, SADEN SBUF SCON

+ PCA(Programmable Counter Array) registers CCON, CCAPtAx. CL. CH. CCAPxH,
CCAPxL (x: D to 4)

+  Power and clock control registers PCON

+ Haroware Walchdog Timer registers: WDTRST, WDTERG
+ interrupt system registers’ [EOQ IPLO, IPHD. {E1, IPL1, IPH1
+  Keyboard interface registers KBE, KBF, KBLS

+  SPiregisters SPCON, SPSTR, SPDAT

+ BRG({BaudRate Generator) registers: BRL, BDRCON

+  Clock Prescaler ragister. CKRL

+  QOthers' AUXR AUXR1, CKCOND, CKCON1

Table 2. C51 Cora SFRs

Mnamonlc Add IName 7 ] 3 4 3 2 | 1 b
ACC Con |Aczemugator

x} ron | G Regisler

PS COh | Preatem SIBtS weors cY aC Fa RS1 RS0 ov Fi P
5P BElh |Siack Porisr

CAL Bzh | Coatn Porter Lov: Gyte

CPH B3r. | Dawa Poirter High Byle

Table 3. System Manacement SFRs

Mnemonic Add |Name 7 i L) 4 ) F] 1 1]
PZON E7r | Power Corird SK'OCY | SKOC2 - POF GFt aro FC ICL
AUXR 80~ | Auxlary Repster G crPU . W XRS2 XRS1 XRSD |EXTRAN AD
AUXRY AZr | Auxidary Regsier 1 - - £.6207 - Gra ) . CFs
CXRL g7 | Cieck Rex ez Regater B . - - . .

CKCKOND Brn | Cick Corrdd Regater & - YLTR2 | PCAXZ S0 T2x3 Tixz Toix2 X
CKCKON1 Arr | Cleck Cantrol Ragister - . - . . - . sh2

Table 4. Inlerrupt SFR$

Mnemanic Add |Namo ? B 5 4 3 2 1 0

ICHE LEr | Ieteeript Eracle Sorkci D Ca EC ET2 Cs cT ot cTe [ ¢
ICH1 Gtn |Irteript Cratle Cerprci . - . . . Csh i
IFHZ BTr |irierrcgt Prorty Sontrcl High D . FFCH PTEH PHS PTiH Pi1H PTIH FXIH
IFLD Gar | irerrogr Procrity Cortre! Lew © - FRZL PTZL PLS FTIL XL FTZL P
IFH1 GIr |Irwerica Proerty Soetrcl High . . . . . SEH KGCH

IPLL G2h |trierrogi P orty Zerpgl LE2 | . - . . SFIL KECL
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Il
1]
Table 5. Post SFRs
Mnomonic Add |Hame 7 B 5 q 3 2 1 0
P2 BCh |&-ra Pon
Fi BOR | fura Porid
Pz AOh | B Peri 2
P3 6 [8.ta Po13
Pa CCh |8-ct Po14 -
Table 5 Port SFRs
Mnemonic Add [Namo 7 & 5 ) 3 2 1 ]
F5 Céhr |B.ba Pon S -
PS C7h | B-bd Pert 5 (byte gzoressable)
Table 6 Timer SFRs
Mnemonic Add [Name 7 8 [ 4 3 2 1 4
TCOH BEh | TimesCowrter Cunc 1 Corbrad i TR1 TFo TRD IE1 1m ILo 170
THOC EEh | Timer Couriter Canc 1leees GATLC1 CTis 1 (49 GATLD CTis MID [ Mi4]
T BEAN | TimeCounier 2 Low D, te
THD BCh | Timer’'Courter O HgH Dyle
b8 EBh | TimenCrounier 1 Low Dyte
TH BCn | TimeriCourier 1 Hgh Dyim
NOTRST L4Eh |warenCog Timer Reset
WDTPRG AT | VaictCoj Timer Program . . - T2 VITD1 wTOO
T2CON CBh | TimerCourter 2 zontrod LW Cxr2 RCLK TCLK CXEN2 TR2 CiT2a | CPRL¥
Tawore CEn | Timer'Couniter 2 Moze - - - - T20C CCCH
RCAPZH CErn ':::%E;umer 2 Relrl:::-tacun
RCAPZL Cin I:}r:fr{;‘fu:ur.ter 2 Relc::-:n: Lre
TH2 CCh | Timer/Courier 2 Hgt Dyle
T2 CCHh | Timer Ceurlar 2 Low Gyle
Table 7. PCA SFRs
Mnemo .
-MC Add | Name 7 6 5 4 k) 2 1 [}
CCON Cé- | PCA TimerCournles Sorudl cr CR Cors cors CCF2 ccri cero
CWOC |CEn |PCATimerTourier K ece CICL voIC CPSt CPS: ccr
CL LB | PCA TimerCovnter Lev. Gyle
CH FEF | PCA TimerCourte: Heh Byle
CCARLD |CAR | PCATimenTourte: J/aze 2 cals CAPPD CEPND CATD TOG0 KD CECF2
CCAFIY |CBh | PCA TurmerTouries ”:{:El CCal’t CAPFP1 CAPN 1 KATT T3S0 et Zori
CAPL'2 |CCh | PCA TimernCeurier KFg2e 2 CCal'2 CAPF2 CiPN2 W AT2 TOG2 A2 CCCF2
CCAPK' |CCh | PCA TimerCourter Keae 2 CCONL] CapPF} CAPN3J FETR TOG A3 CCCF2
CCAPK4 |CER | PCA Timer Courter Moze 4 Cote CAFF CAFM4 kiTE TOGe el 4 CILFs

i
#
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Table 7. PCA SFRs (Continuec)

Mnemo

-nic Add | Namp 7 § L 4 3 2 1 4
CCAPLH |FAK | PCACorgare Coptire izzue L H | CSAPIHT | CCARPDHE | CCAPIHE | CCAPTHE (CCAPDHA | CCAPCHZ |CCAFGHT  CCAFTHLD
CC&PIH MBh | PCAComeare Caplure ['cauie | H| SCAPIH? |CCAPIHE | CCAPIHE | CCAPIHA |[CCAPIHA| CCAPIHZ |CCARTHE { CCARIHE
CoAPeH |FCh | PLa Comrpere Carive Mecule 2 H | CCAPIHT |CCAPZHE | CCAPZHE | CCAP2HA | CCAFEH2 | CCAP2HZ [CCAFZHI | COAPEHE
CCAPIH |rCn | FCA Compare Coplire L'esle 2H] CCAPIHT | CCAPINS | CCAPIHE | CCAPRHE | CCAPAHA| CCaFEH2 | CCAPIMY | CCAPIHD
CCAPeH |ICh |PCACzrpare Caclute bice vie £ H | COAPEHT [CCAPLHE | CCAPLHE | CCAPLHY | CCAPEH2 | CCAPAHE [CCAFLHT | CCAPAHT
CoAPOL |CAn | PCACompere Coptire Liczue O L | SCAPWLT [CCAPOLE |CCAPILS | CCAPOLe |SCAPDLA |CCAPIL2 |CCAPOLY | CCAFILD
CCAPIL |CBh | PCA Compere C2ctore Liczale 1 L | CCAPILT |CCAPILE |CCAPILE | CCSAPILL [ZCAPILA |CCAPIL2 |CCAPILY | CCARILE
CCOAPZL {CCh | PCaCompere Caplare [fosule 2L | CCAFZLT |CCAFRLS |CCAPZLE | CCAP2Le |CCAPZLI [ CCAP2L2 |CCAF2LT |CCAPELD
CCAPAL {CCR | PCA Cemprre Cecture Moayle L | SCAPILT |CCAPALE | CCAPALS | CCAPALL |CCAPILY [CCAPALZ |CCAPALY |CCAPILL
CCEPAL {CEn |PCACempare Cepture Blazulp & L | SCAPSLT |CTAPELS | COAPELE | CCAFSLE |CCAPSLY [ COAFLR [CUAFEL) |COAFALL
Table 8 Senal YO Port SFRs

Mnamanic Add [Name 7 ] 5 4 3 2 1 ¢
SCOM cén | Senat Cortrod rc.skK'c Shi1 Shi2 RCN TGB REGE T Rl
SEUr &k | SenptCate Guffar

SACEN Gon | Siave Azcress hask

SADCR AEh | Siave Aazress

BCRCON EBh | Bauz Rate Corirgd BRR TBCK RBCK SPC SRC
GRL EAN | Gauz Rele Rekac
Table 9. SPI Controller SFRs

Mnemonic Add |Namp T 6 5 4 k) 2 1 ]
SPCON Can | &Pl Conlrel SPR2 SPCN ES0IS KSTR CPOL CPHA SPi SPRO
SPSTA Cah | SP Stalus SAIF WioOL SSCRR OCF

SPCAT CEn | SFICela sSPoT SPCS SFCS SFCe SPC3 SPC2 = wh] SPCO
Tabla 10. Kevboard Inlerface SFRs

Mnemonlc Add |Name 7 [} 5 4 3 2 1 1]

KGLS SCH |Keybears Level Selazior KGLS? KEGLSSE KBLSS KGLS< KBLS3 KEBLS2 KDLS1 KGLSD

KBE ECH |Keybcars Ingul Cratie KBL7 KGCE KECS KGL4 KGL2 KOC2 KBGE1 KGLOo

KGF eCn | KeybowrzTieg Reguter KGr? KGOS KGIrs KL KGF2 KGF2 KBF1 KGrd
Table 11, EEFR(M cata Memory SFR{ATSOC51ED2 only)

Mnemanic Agdd |Name 7 [} 3 i 3 ] 1 0
ECEON Cir (CCPRON Cata Coruoh CCC CCRUSY
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+  Ahardware RESET puts the prescaler divicer i the following state
+ CKRL =FFh F:L.r coy= Fe_vpempn® ng:l? (Standard C51 feature)

= Any value between FFh dovmn to 00h can be vmtten by sotware into CKRL regrsler
i order Lo divide frequency of the sslectad oscillator

+  CKRL = 00h mimmum irequency
Forprap= F:I__I( PER Pm T F:,s:” 020 (Sancard Moce)
Fory noy = Ford peren = Fage510 (X2 Mode)

+«  CKRL = FFh' maxmum frequency
Foiy2pp = Folk »emime = Foso2 (Rancard Kode)
Foinzau = Fouksgmen = Fogz (X2 Mode)

Foigoryand Foxezam

In X2 tdocde, for CKRL<>0xFF.

FCSC
Feru® Fotnmanne ® 577355 = CRADG

In X1 tiode, for CKRL<>0xFF then:

F
c ¢ 5¢
Feru™ Fernpzman = 77 1255 - CKRLI

The reset sources are Pov/er hlanagement, Hardware Valchdog, PCA Vvatchdog and
Reset input.

Figure 9. Resel schematic

Povet
K oratar
{"‘,:;‘-7;:1'5 A ) IrterrgiResel
Natehzog
Lo
PCA
Vatchzog

———

RS —

The Reset input can be used to force a reset pulse longer than the imernal reset con-
trolled by the Power KMomitor RST input has a pull-dovn resistor alloving povser-on
reset by simply connecting an extemal capacilor to V- as shown inFigure 10 Resistor
value and input characlenstics are discussed in the Sechion “DC Characternstics” of the
ATBOC51RD2/ED2 datasheet

Figura 10. Resel Crcutry and Povrer-On Reset

- [~ 7o Irtemal reset
rsv [} > - !

T—ﬂnsr

a RS37 nput circuitry t Peower-cn Reset

e
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Reset Output

As detalled in Section Hardwsare VWatchdog Timer”, page 86, the VDT cenerates a 96-
dock penod pulse on e RST pin In orcer to properly propagate this pulse (o the rest of
the apphcation in case of external capaciler or pover-supply superwsor circuit a 1 kgl
resistor must be acced as shown Figure 11.

Figure 11, Recommenged Reset Oulpul Schematc

Voo

RST
i 5—13:'. O ATESC51XD2
il'-b-:
-b To cther
« gn-board
orouilry
Timer 2 The Timer 2 in the ATBOCS51IRD2/ED2 1s the stancard C52 Timer 2 Itis & 16-bit

tmes/counter the count is maintained by two eight-bit imer registers, TH2 anc TLZ are
cascaded. ks controlled by T2CON (Table 20) and T2MOD (Table 21) regsters Timer
2 operation s similar to Timer 0 and Timer 1 CIT2 selects F 5012 (mer cperation) or
external pin T2 (counter oparation} as the ttmer clock input. Setting TR2 allows TL2 to
ncrement by he selected input

Timer 2 has 3 operating moges: capture, autoreload and Baud Raie Generalor These
modes are selected by the combimation of RCLK, TCLK and CP/RL2{T2CON)

Re‘er 1o the Atrmel 8-bit Microcontroller Hardvsare Manual for the desaiption of Capture
and Baud Rate Generator bodes

Tirner 2 includes the follovang enhancements
» Auo-reload mode wilh up of down counter
+  Programmable clock-output

Auto-reload Mode The auto-reload mode con‘igures Tumer 2 as a 1B-bit imer or event counter vath auto-
matc reload. If DCEN bit in T2MOD 15 cleared, Timer 2 behaves as in 80C52 (re'er to
the Atmel C51 Microcontroller Hardware Manual), [ DCEN bil 1¢ set, Timer 2 acts as an
Up/down timer/counter as shown in Figure 14 In this mode the T2EX pin controls the
direction o) count.

Vihen T2EX 1s high, Timer 2 counts up Timer overflow occurs at FFFFh which sets the
TF2 ftag &nd generates an inlerrupt request The overllow also causes the 16-bit value
in RCAPZ2H and RCAP2L registers to be loaded into the imer registers TH2 anc TL2

When T2EX 1s lovy, Timer 2 counts down. Timer underflow occurs when the count in the
tmer recisters TH2 and TL2 ecuals the valie stored in RCAP2H and RCAP2L registers
The uncerllow sets TF2 flag and reloads FFFFh into the timer registers

The EXF 2 bit toggles vhen Timer 2 overllows or uncerflows according to the cirection of
the count EXF2 does not generale any interrupt This bit can be used to provide 17-bit
resolution



72

TLC272, TLCZ72A, TL.C2728B, TLC272Y, TL.C277
LinCMOS™ PRECISION DUAL OPERATIONAL AMPLIFIERS

SLOSIN5-OCTIFER 197 - REVISED ALEL ST 104
e

. _
: AVAILABLE OPTIONS
PACKAGED DEVICES -
Vipmex SMALL CHIP CERAMIC PLASTIC
T, FORM
A AT 28C | outune | carmRER o oIp 'ﬁnsgr "
Y (o) (FK) {JG) 1]
soowy [ TgEric - - TLC277CP — -
- 2y | TLCZTZBED - - TLC2726CP - _
e =mv | TLczrzazo - —_ TLCZTZACP - -_
1w | Lczreee - - TLcz72cP | TczrzcPw | TLczray
esawy [Ticzrmc - - TLC27TIP _ _
. 2~ | TLCz7TZRID - - TLC2TZEIP - -
TATCIEX | env [micerzac - - |reczmzap - -
1amv | TLCE72E - - TLC2TER — -
coo o rgerg | S0tV |TLCZTMD [ TLCMFK [TLCZITHIG [TLC2TTHP — —
=Gz e |Ticzrawn | Twearaerk | Loarasis §Tecerave — -

T Crackage s 2 elezlelecas ens raeles Acc R st ict~e 2evee type fe 5 TLEZ277CCRY
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description (continued)

ingeneral, many ‘ealures associated with bipotartechnology are available on LinCH OS v operatonal amphtiers
vathout the power penalues or bipolar lechnology General apphcations Such as transducer nterfacing 2nalog
calcutations, amplifier btocks, active filters, and signal buffering are easily cesigned vath the TLC272 and
TLCZ77. The devices also extubil low voltage single-supply operation meking thern iceally suited for remote
and inaccessible battery-powered applications The cormmon-mode input vollage range includes the negative
rail. *

Aviderange of packaging opt';nns 15 avarlable, including srmall-outhine and chup carner versions for high-density
system applications

The cevice inputs and oulputs are designed 1o withstand -100-mA sLrge curents withou sustaining latch-up.

The TLC272and TLC277 lncolrlpora!e internal ESD-protechon circuits that prevent funchional failu es at voltages
up to 2000 V as tested under 1AIL-STD-BBIC, {dethod 3015 2; however, care should be exercised in handing
these devices as exposure Lo ESD may result in the degradation of the device parametric periormance.

The C-su¥ix devices are charactenzed for operation from BC to 70°C The Esufix devices are characterized
for operation fom =40°C to 85°C The M-suffix devices are characterized for operation over the full military
lermperature range of -55°C to 125°C.

equivalent schematic {each amplifiar}

Rt | '"'l | A2 NS
|N-—Ml\-| IJW\. =
s |
™ E | el
o]y [ mEe
IN+ ¢t b
RS
I ~n-r— 9 l-l
- our
J .
= e
= N3 — -y .
U e | L
N1 N2 N4 NS NT
R D1 R4 D2 R?
M .
GND
i
L
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PARAMETER MEASUREMENT INFORMATION

single-supply versus split-supply test circuits

n
Becausethe TLC272and TLC277 are oplimized for single-supply eperation crcuit configus ations used for the
various teslts olten present some incorvenience since the input signal. in mary cases, must be ofiset from
ground. This inconvenience can be avoided by testing the dewvice vath splt supplhies anc the output load Led to
the negauve rail Acomparison ol single-supply versus spiit-supply test circuits is shovwn below The use of either
arcut gives the same result.

Yoo JI

"
—_ Vo
V) e——
| e ERL

T

VDo-
{8) SINGLE SUPPLY {b} SPLIT SUPPLY
Figura 1. Unity-Gain Amplifier
L
L
2 k2 2k
VA AP
V[.)D VDD +
200 ?D
- !
172 VDD—D — Vo —— Vp
o premmrmieed
200 !
20 12 200
) ) ) VoD~
(8) SINGLE SUPPLY (b) SPLIT SUPPLY
I Figure 2. Noise-Test Circuit
10 ki 10K

172Vgp ————|+

V
160 2 " 100 12 °‘° *
V| — V) ==
- _T_ Vo -4—8— Vg
CL

i
1_1: i

VoD
(a) SINGLE SUPPLY {b) SPLIT SUPPLY

Figure 3. Gain-of-100 Inverting Amplifier
]
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PARAMETER MEASUREMENT INFORMATION

input bias current

Because of the high input impedance of the TLC272 and TLC277 operational amplifiers, atempts to measuse
the input bias current can result in eroneous readings The bias current at normal roomm ambnent temperature
15 typically less than 1 pA, avalue that 15 easily exceeded by leakages on the test sockel. Two suggestions are
otfered to avoid erroneous measurements:

1 Isolate the device {rom other polential leakage sources Use agrounded shield around and between the
device inputs (see Figuie 4) Leakages that would othenwise flowto the inputs are shunted avay

2 Compensate for the leakage of the Llest sockel by actually performing an inpul bias current test {using
aplcoammeter) vath no device in the test socket The actua input bias cument can then be calculated
ty sublracting the open-socket leakage readings {rom the readings obtained with a device in the test
sockel.

One vaord of caulion; many automatic testers as well as some bench-top operalional amplfier testers use the
servo-loop technique with a resistor in series with the device input to measure the input bias current (the voltage
rop across the seqnes resistor is measured and the bias current ts calcdated), This method requires that a
device be insened into the tast sockel to oblain a conect reading: therefore, an open-socket reading 1s not

feasible using this method.
8 H &

v=vig
ofololo
1 4

Figure 4. Isolation Metal Around Device Inputs
(VG and P packages)

low-level output voltage

To obtain low-supply-voltage operation, some compronise was Necessary inthe input stage This compromise
results in the device low-leval putput being dependent on both the conmon-mode input voltage level as vell
as the differentia input voltage level Vihen attempling to cotrelate low-evel output readings wath these guoted
in the electrical speciiications, these two condlions should be observed If conditions other than these are to
be used please refer to Figures 14 through 19 in the Typical Charactenstics of this data sheet

input offset voltage temperature coefficient

Erroneous readings oten result from atternpts to measure ternperature coeficient of input o¥set voltage This
parameter is actually 8 calculation using Input ofiset voltage measurements obtained al hwo cillerent
lemperatures V/henone (or bothy olthe temperatures is belowireezing, moisture cancollect onboth the device
and the test socket. This moistre results in leakage and contact resisiance, whuch can cause erraneous nput
offset voltage readings Thesolationiechmgues previously menthoned have no effect on the leakage since the
moisture also covers the solalion metal seli, thereby renderning it useless it 15 suggesied thai these
measurements be performed at terperatures above feezing 1O muaumize error
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full-power response

Full-power response, the frequency above vduch the operational amphfier slew rate hints the ouput voltage
swing, 1S often speciiled two ways: full-hnear response and full-peak response. The ‘ull-hnear response 1%
genarally measured by monitoring the distortion level of the output while increasing the frequency of 8 sinusaidal
nput signal until the maxirmum frequency is found above which the outpul contains sigruficant distortron The
full-peak resporse 1s defined as the maxirnum output frequency. without regard to distortion. gbave which {ull
peak-to-peak oulput swing cannot be maintained.

Betauvse there 15 no incustry-wace accepted value for significant distartion, the full-peak response 15 speciiiec
n this data sheet and 1 measured using the cireut of Figure 1. The inwtial setup involves the use of a sinusaidal
put Lo determine the maximum peak-to-peak outpul of the device (the amphtude of the sinusoidal wave 15
ncreased unbl clippmg occursy The Sinusoidal wave 1§ then replaced valh a square wave of the same
amphtude. The frequency 1sthen increased unhl the maximum peak-to-peak output cannolorger bemantained
(Figure 5) Asguare wave is used to allow a more accurate detemination of the point at which the maximum
peak-to-peak outpu is feached

S L LA

(a) f = t kH2 o) Bop> > 1 kHz {c) F= Bom id) 1> Bpoy

Figure 5. Full-Power-Rasponse Cutput Signal

tost time

inadequale test ime 15 a frequent problem, especially when testing CMOS devices in 8 high-volume,
short-lest-ime environment [ntemnal capacitances are mherently higher in CMOS than in bipolar and BFET
devices and require longer test times than thewr bipotar ang BIFET counterpants The peoblem becomes more
prongunced with reducec supply levels and lower temperatures.
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APPLICATION INFORMATION

single-supply operation

While the TLC272 and TLC277 periormwell using dual povier supphes (also called balanced or spht supples),
the designis optimized for single-supply operation. This designincluges an inpul common-mode voltage range
that encompasses giound as well as an cutpul voltage range thal pulls gdown o ground The supply voltage
range extends down to 3 V(C-suffix types). thus allowing ape:alion with supply levels commonly available for
TTL and HCKMOS, however, for maximum dynarmic range, 16-V single-supply operation is recommended

tAary single-supply apphcations reguire that a vollage be applied to one input to establish areferencelevel that
s above ground Aresistive voltage divider is usuzlly suficient to establish this reference level (see Figure 36).
The lowinput bias current ofthe TLC272 and TLC277 permits the use of very large resistive values to mplement
the voltage divider, thus mirimizing power consumplion

The TLC272 and TLC277 work wellin conunction with digilatlogic, however, when powering bothlinear devices
and digtal logic from the same powier supply the follovang precautions are recammended

1.

2

Povver the linear devices rom separate bypassec supply hnes (see Figuie 39), othenvase the hnear
device supply rails can fluctuate due to voltage drops caused by igh svatdhing currents in the digital
logic. "

Use proper bypass techmaues to reduce the probability o7 noise-induced emors Single capacitive
decoupling 15 often adecuaie, however, ligh-frecuency apphcations may require RC decoupling
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Figure 38. Inverting Amplifier With Voltage Reference
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(b) SEPARATE EYPASSED SUPPLY RAILS (preferred)

Figure 39. Common vs Separate Supply Rails
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input characteristics

The TLC272and TLC277 are specified vath & minimum and & maximum input veltage that, if exceeded at either
nput, could cause the device lo malfunction, Exceeding this speciiied ranga is a common problem especially
N single-supply operation Note that the fower range hmil includes the negative rail while the upper range hmit
is specified al Vpp - 1 Vat T,e. 25°Cand at Vg —1 5V at all other temperatures,

The use o the polysilicon- gate process and the careful mput circult design gives the TLC272 and TLC277 very
good input offset voltage dnit charactenstics relative to convertional metal-gate processes Offset voltage crift
n CMOS dewvices 1s highly influenced by threshold voltage shifts caused by polanzation of the phosphorus
dopant implanted n the oxide. Placing the phosphorus dopant in a conductor (such as a polysiicon gate)
allewiates the polanzation pithlem, hus reducng threshold voltage shifts by imoi e than anorder of magrilude
The ofset voltage drit vath ime has been calculated to be typically 0 1 uWmonth, including the first month ot
operation

Because o: the extremely high mput impedance and resuling low hias curtent requirernents_the TLC272 and
TLC277 are well suted foriow-level signal processing hoviever, leakage currents on printed-circunt boards and
sockels caneas|ly exceed bias current requirements and cause adegradaton indevice performance. Ihs good
practice Lo include guard rings around inputs (similar to those of Figure 4 in the Parameter Measwement
Information section}. These guards should be driven from a low-Impedance sowrce al the same voltage level
as the common-mode input (see Figure 40),

Unused amplifiers should bel cornecied as grounded unity-gain {ollovrers Lo avoid possible osallation

noise performance

The noise specificalions in opérational amphifier cucuits are greatly dependent on the current in the {irst-stage
citferential ampiifier. The low inpul bias current requirernents of the TLC272 and TLC277 result in @ very low
noise current wauch is msignificant in most apphecations. This featwre makes the cevices especially ‘avorable
over hipolar dewices when using values of circult impedance greater than 50 k§2. since bipolar cevices exhibil
greater noise currants

iy C
b— ouT Y — ouT —% — ourt
W Vi

i

{8) NONINVERTING AMPLIFIER (b} INVERTING AMPLIFIER (e} UNITY.GAIN AMPLIFIER

Figure 40. Guard-Ring Schemoas

output characteristics

The oulput stage of the TLC272 and TLC277 15 designed to sink and souwce relatively high amounts of current
{seetypicalcharactenshes). lfthe output is subjected to a short<Cireuit condition thishigh curient capabilty can
cause cevice damage under certan corciions Output current capability Increases vath supply voltage.

Ali operating charactenstics of the TLC272 and TLC277 are measured using a 20-pF load. The devices can
drive higher capacitive loads’ however. as output load capacitance increases, the resulting response pole
occurs at lower frequencies, thereby causing ringing peaking, or even oscilfation (See Figure 41). In many
cases, adding a smell armurﬁ of resistance in sertes vath the load capacitance alleviates the problem.
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6-Pin DIP Optoisolators
Transistor Output

The eN25 4N26. 4N27.and 2NZ8 devices consist of a galhum arsenide
mfrared envtting dicde cptically coupled to a menchthic silicen phototransister
detecter.

» NNcst Economical Optciselator Cheice for KMedium Speed. Switching Applications
+ [leets ¢r Exceeds AL JECEC Registered Specificatiens

« Toorder devices that‘ém tested and marked per VDE 0884 requiremeants, the
suffix "V must be included at end of part number. VOE 0884 Is a test option.

Applications

» General Purpese Svatchung Cireuits

« Interfacing and coupling systems of different pcterbals and impedances
+ 40 Interfacing !

» Solid State Relays

MAXIMUM RATINGS (T, = 25°C unless olbervase rotez)

Rating ISymbol I Valuo I Unit I
INPUT LED "
Reverse Voliege p YR 3 Volts
Forveerd Current — Continuous IF () mA
LEC Poveer Cissipation @ Tg, = 25°C Po 120 Y
with Negligible Powsert in Culput Ceteclor
Cerate above Z5°C b 1 ai Ly S
OUTPUT TRANSISTOR
Collector—Ermitter Voltage VCED 30 Yolts
Erutter—Collector Voltage VECD 7 Volts
Collector-Base Voltage * YoBo 70 Volts
Collector Currart — Cortinuous Iz 150 mA
Celector Poveer Dissipshon @ Ta = 25°C P 1580 (i)
wath Keghzible Power inirput LEC
Carete sbove 25°C o 175 (/e

I
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Isolztion Swrge Woltege () Yiso 7500 Vazipk)
\Pesak ac Voltage. 50 Hz, 1 sec Curation)
Tcotel Cevice Power Dssipelton @) Ta = 25°C Pc £50 [y s
Cerete above 25°C Z 54 mNeD
Ambiert Operakrng Tempergture Range Ta =551t +100 C
Storage Termperature Range Tsta ~5510+150 *C
Soicenng Temperature (10 sec, /15" from cese) TL 250 B
BLECTRICAL CHARACTERISTICS (Ta ® 5°C unisss cinervase rotezy '}
l Charscionsne ‘ Symbol j Min ] Typli} l Max j unit ]
NPUT LED
Forwarz vollage g = 10 mé) Ta® 5C *F - vis ' 5 Voits
Ta= -65C - 13 —
Taw i06FC — 105 —
Reverse Leakage Cumrert (VR = 3V) iR — -_— f Juli] WA
Capecitarze (V= O V. ia 1 WMz cy —_ I — oF
OUTPUT TRANSISTOR
Collector-Erviter Cork Curreny A5 28T ICEQ - 5 S0 na
(VCE® 1DV, Ta= 25°C anZe — 1 160
(VCE = GV T4 & 100°C) Al Cevices ICED - i - HES
Coliector-Base Tark Curent (Ve = 30V IceQ -_ o2 - nA
Collector=Erxtier Graakowr woitage (Ic £ 1 MA) VIBRICED x 45 - Voits
Collecior=Base Breaks ovn Vollage i1z = $00OLA) VIER)CBO il 120 -— Yoty
Erxtter-Collasior Breakown Voltage (Ig * 100 uA) VERIECD 7 T8 -— Vaits
ClurentGuriig =2 MAVCER 5V) REE - Ei ] -_ -—
Coliscior=Erwiiet Copantarae 1= 11/M2 Vop = D) CrE - T — pF
Coltector=Base Capacitarse ([ § P2 Veg = [ Cen - ] - pF
Ertier-Base Capscitarce (f = bz Vg = 0} CERB _ & — oF
COUPLEDR
Ouipit Collector Currerd (F = I0MA VCE® (0 V) 1o (CTRY2) A (%)
4N2525 H v T -
4N27 28 1{tm (59) -
Coltector-Erwtter Sateretion \oltage (lo = 2 PA Ig = 53 mal Ve sal - 015 os Vo'ls
TLr=CnTire g% “0MA Voo s 1V R = 1503 lon - b33 - us
Tur=Of Time |IF 8 50 M VOO B 1oy R = 1001Rp2) 1ot - a5 _ us
RiseTINeilp = 12 MA Voo = 0V R = 3053 " - 12 - us
Foll Time (I = i GMA, Ve = 16V Ry = 10013 k - 13 - us
1solstion Voitage (= S0z L e ¢ secpd) VIS0 7500 - - VBcipk)
isolation Resssiarce 1V » 550 vitd) Riso gl - - 0
15oiehor Capacitance i w Hyvv f= ¢ jrpgyldt Gisn - a2 - of
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