DS1236
(= DALLAS AW /1K1 /W MicroManager Chip

WWW.maxim-ic.com

FEATURES PIN ASSIGNMENT
= Holds mcroprocessoin check during power —

transents VBAT [|1  16[] RsT
= Halts and estats an out-of-control veco []2 1s[] ®eT

microprocesor

. . VCC 3 14 PBRST
= Monitors pushbutton for external override i i

N

. . . GND 4 13 E VBAT [ 1 16 [I[1 RST
= Warns nicroprocessor of an ipendng power i ] veco M|z 1500 RsT
failure Pr[]s 12[] cEo  vccm|s 14[m PeRsT
= Converts CMOS SRAM into nonvolatile PE[le 11[] ST GND |4 13[ CEl
. - PF [II]| 5 12 [T CEO
memory _ weise [[ 7 10[] Nw F mle ST
il 1110 s
* Unconditiorally write-protects nemory when weisC |7 1ofm Nwi
- RC [| 8 o] N
power supply is out of tolerance RCI m|s oM@ IN
= Consunes less than 100 nA of battery current 16in DIP G00-1il) 16:Pin SOC (300-1)
at 25C See Mech. Drawings Section See Mech. Dawings Section

= Controls external power switch for high
currert applicatiors

= Accurate 10% power supplyanitoring PIN DESCRIPTION
= Optional 5% power supply amitoring Vear - +3-Volt Battery Input
designated DS1236-5 Veco - Switched ®AM Supply Output
» Provides orderly shutdown in nonvolatile Vce - +5-Volt Power Supply Input
microprocessor applications GND -Ground
= Supplies neessary cotrol for low-power PF - Power-Fail (Active Hif)
“stop mode” in battery perated had-held PF - Power-Fail (Active Lov)
applicatiors WC/sc - Wake-Up Control (8ep)
= Standard 14in DIP or spaceawing 16-pin RC - Reset Control
SOIC IN - Early Warning Input
= Optional indistrial tenperatue rang -40°C NMI - Non-Maslable Irterrupt
to +85C ST - Strobe Inpt
CEO - Chip Enable Output
CEl - Chip Enable Input
PBRST - Pushbutton Reset Input
RST - Reset Outpt (Active Low)
RST - Reset Output (Active High)
DESCRIPTION

The DS1236 MicroMaager Chip preides all the neasary tinctions for power supply omitoring, reset
control, and ramory backup in nicroprocessor-basexystens. A precise inter voltage reference and
comparator circuit nonitor power supply statusWhen an out-of-toleraze cadition occurs, th
microprocessor reset and power-fail outputs areefibractive, and stati@RAM control unconditionally
write protects exteal memory. The DS1236 also provides eaviyarning detectiorof a user-defined
threshdd by driving a ron-meskable interupt. Externd reset contrbis provided by a pushbutton reset
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DS1236
input which is debounced and activateset outputs. An internal watbtg timer can also force the reset
outputs to the active state if theade input is not driven low pnido watchdog tireout. Resecontrol
and wake-up/sleep control inputs@lprovide the necessary signals doderly shutdown and startup in
battery backup and battery operatggplications. A block diagramf the DS1236 is shown in Figure 1.

PIN DESCRIPTION

PIN NAME DESCRIPTION
VAT +3V battery input provides nonvoikgt operation of control functions.
Veeo Vcc output for nonvolatile SRAM applications.
Vece +5V primary power input.
PF Power-fail indicator, active high, used fexternal power switching as shown in
Figure 9.
PF Power-fail indicator, active low.
WC/sc Wake-up and Sleep contrdhvokes low-power mode.
RC Reset control input. Deteines reset output. Nomly low for NMOS processors and
high for battery backed CMOS processors.
IN Early warning power-fail hput. This voltage sense potdn be tied (via resistor
divider) to a user-selected voltage.
NMI Non-maskable interrupt. Used in conjunctiaith the IN pin toindicate an impending
power failure.
ST Strobe inptt A high-to-low transitio will reset the watchdogmer, indicating that
software is §ll in control.
CEO Chip enable output. Used wittonvolatile SRAM applications.
CEl Chip enable input.
PBRST Pushbutton reset input.
RST Active low reset otput.
RST Active high reset output.

PROCESSOR MODE

A distinction is often made beegnCMOS and NMOS processor systenin a CMOS system, power
consunption may be a concern, and nonvolatile operatis possible by battery backing both the SRAM
and the CMOS processor. All resourcesud ke maintained in the absece ofVcc. A power-down reset
is not issuedsince the la-power node of nost CMOS processors (Stofs) termnated with a Reset. A
pulsed interrupt M1 ) is issued to allow the CMOS processminvoke a sleep otle to save power. For
this cag, a power-on reset is detble to wake up and initialize thocessor. fie CMOS mode is
invoked by connecting RC toc¥o.

An NMOS processor consw@s nore power, and consequentlyagnnot bebattery backed. In this case, it
is desirable to notify the prosss of a power-fail, then keepin reset duing the loss of ¥c. This avoids
intermittent or aberrant operation. On power-tie process will continue to be reset until ¢ reaches
an operational level to provide an orderly stahe NMOS mode is invoked by connecting RC to ground.
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DS1236

POWER MONITOR

The DS1236 epioys a band gap voltage reference andrecision comarator to nonitor the 5-volt
supply (Mcc) in microprocessor-based sys&mVhen arout-of-tolerance condiin occurs, the RST and
RST outputsare driverto the active stat&he Vcc trip point (Vcerp) is set for 10% operation so that the
RST andRST outputs will becora active as ¥ falls below 4.5 volts (4.37 typical).h€ Vccrp for the
5% operation option (B1236-5) is set fod.75 volts (4.62 tymial). The RST andRST signalsare
excellent for nmcroprocessor resebutrol, as processing is stoppedtla last possible ament of in-
tolerance \&c. On power-up, the & and RST signals are held active farminimum of 25 ms (100 s
typicd) after Vccrp is reached to allow the power supplydamicroprocessor to stabilize. Note: The
operation described above is obtained with thet res&rol pin (RC) conneet to GND (NMDS node)
Please review the reset contselction for nore information.

WATCHDOG TIMER

The DS1236 provides a watchdog éimfunction which forces the RSand RST sigrals to tke active
state when the strobe inpT() is not stinulated for a predeterimed time period. This tine period is 400
ms typically with a naximum time-out of 600 msThe watchdog tire-out period begins as soon as RST
and RST are iractive. If a high-tolow transition @curs at tle ST input prior to tine-out, the watchdog
timer is reset and begins to #nout again. ThesT input timing is shown irFigure 2. To guarantee the
watchdog tiner does not tim out, a high-to-low transition o8T must occur at or less than 100 ms
(minimum time-out) from a reset. Ifhe watchdg timer is allowed to tira out, the BT and RST outputs
are diven to the active state fo'52ns minimum The ST input can be derived frommicroprocessor
address, da, and/or cotrol sgnals Under norral operating conditins, theseignals would routiely
reset the watchdog tien prior to tme-out. If the watchdog tier is notrequired, twp methods have been
provided to disable it.

Pernmanently grounding the IN pin in the CMOSode (RC=1) will dsable the watchdog. In noan
operation with RC=1, the watchdog is disabhs soon as the IN pin is belowsW\ith IN grounded, an
NMI output will occur only apower-up, or when theT pin is strobed. As shown in the Figure 3, a
falling edge onsT will generate arnMI when IN is below V1p. This allows theprocessoto verify that
power is between ¥ and \ectr, as anNMI will be returred immediately aler the ST strobe. The
watchdog tiner is not affected by the Iidin when in NMOS rade (RC=0).

If the NMmI signal is required to amitor supply voltageshe watchdog @y also be disabled by leaving
the ST input open. Independent of the state of thedRC the watchdog is also disabled as soonas V
fals to Vet

PUSHBUTTON RESET

An input pin is provided on the DS1236 for direonnection to a pushbutton. The pushbutton reset input
requires an active low signal.témnally, this input is pulled high by a 10k resistor wheneveg ¢
greater tharVgat. The PBRST pin is also debounced and &ohsuch that the RST arRBT outputs are
driven to the active state for 28s minimum. This 25 ns delay begins as the pushbutton is released from
a low level. A typical exaple of the power mnitor, watchdog timer, and pushbutton reset connecson
are shown in Figure 4. The PBRST inpaitdisabled whenever the INmpvoltage level idess than Ve

and the reset control (R@ tied high (CMOS mode). TheBRST input is also disabled whenevegds
below Vgar. Timing of he PBRST-geneated RST is illistraed in Fgure 5.
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NON-MASKABLE INTERRUPT

The DS1236 generates a nwmaskable interruptNmi for early warnig of power éilure to a
microprocesor. A precision coparator nonitors the vdhge level at tke IN pin relative to a ference
generated by the internal band gap. The IN pia lgh-inpedance input allowing for a user-defined
sense point. An external resistodtage divider network (l§ure 6) is ued to interéce with high voltage
signals. This sense pointagnbe derived fronthe rgulated 5-volt supply or from higher DC voltage
level closer to the ain systempower input. Since the IN trip point¥is 2.54 volts, the proper values
for R1 and R2 can be detarmad by the equation ahown in Figure 6. Prop@peration of the DS1236
requires that the voltage at the IN pin beitéd to iy. Therefore, the maxiom allowable voltage at the
supply being ranitored (Msax) can also be derived as showm Figure 6. A sirple approach to solving
this equation is to select a value for R2 high enough to keep power qaisutow, and solve for R1.
The flexibility of the IN input pin allows for detdon of power loss at thearliest point in a power
supply system, aximizing the arunt oftime for nicroprocessor shutdown betweami and RST or
RST.

When the supply beinmonitored decays to ¢hvoltage sense point,&DS1236 pulses ¢hNmI output
to the active state for aimimum of 200us. TheNMI power-fail detection circtriy also has built-in tira
domain hysteresis. That is, theamitored supply issanpled periodically at a rate deteimed by an
internal ring oscillator runng at approxirately 30 kHz (33us/cyclg. Three conscutive samplings of
out-of-tolerance supply (belows¥ns) must occur at the IN pin tactivateNMI . Therefaoe, thre suppy
must be below the voltage sense point for apprabaiy 100us or the corparator will esd. In this way,
power supply noise is removed frdime nonitoring function, preventop false trips. During a power-up,
any IN pin levels below ¥ are disabled fromeaching thenmi pin until Vcc rises toVeerr As a reslt,
any potentialNMI pulse will not be initiated until ¥ reaches ¥Ycrp.

Removal of an active low level on theMi pin is controlled by either ainternal time-out (whenIN pin
is less than 4p) or by the subsequent rise of the IN pin aboye Vhe initiation andenoval ofthe NmI
signal during power-up results in ammi pulse of fom 0 us minimum to 500us meximum, depending
on the relative voltage relationship betweest ¥nd the IN pin voltage. As an erple, when the IN pin
is tied to ground during power-up, the intertiale-out will resultin a pulse of 20@is minimum to 500
us meximum. In contrast, ithe IN pin istied toVcco during power-upNMI- will not produce a pulse on
power-up. Note that a fast slawy power supply @y cause theNMI to be virtually nonexistent on
power-up. This is of no consequenkewever, since an RST will be aadiv
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DS1236 FUNCTIONAL BLOCK DIAGRAM Figure 1
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If the IN pinis connected to ¥o, the NMI output wil pulse lowas \&c decays to ¥crpin the NMOS

mode (RCH). In the CMOS rade (RC=Vcco) the power-down of ¥c out-of-tderance at ¥crp Will not

produce a plse onthe NMI pin. Given that anyNMI pulse has been cqieted by the tire Vcc decays
to Vcere the NMI pin will remain high. The NMI voltage will llow Ve down until Ve decays to
Vgat. OnceVee decag to Vear, the NMI pin will either renain a Vouo or enter tri-state ode as
deternined by the RC pin (see “Reset Control” section).

MEMORY BACKUP

The DS1236 provides all of the necesdamctions required to battery ddaa static RAM. First, a switch
Is provided to direct SRAM powdrom the inconing 5-volt supply (éc) or from an exteral battery
(Veat), Whichever is greater. This switched supply4y can also b used to kitery back a CMOS
microprocessor. For more infoation about nonvolde processor applicains, review the “Reset
Control” and “Wake Control” sections. Secondgetkane power-til detetion described in the power
monitor section is used to libthe chip enalte autput (CEO) to within 0.3 volts of ¢ or to within 0.7
volts of Vgat. This write protectiormechanism occuras V¢ falls bdow Vccere as speified. If CEI is
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DS1236
low at the tine power-fil deedion occurs,CEO is held in its present $ate uril CEI is returned high, or
the period ¢ expires. his delay of write protection untihe currehmemory cycle is corpleted prevents
the corruption of data. ICEO is in aninactive sate at the tira of Vcc fail detection, CEO will be
unconditionally disabled withinctg. During noninal supply conditioa CEO will follow CEI with a
maximum propagation delay of 20 ns. Figurshbws a typical nonvolatile SRAM application.

FRESHNESS SEAL

In order to conserve bary capacity during storage and/onpshent of an end systenthe DS1236
provides a freshness seal to electrically discontimecbattery. Figure 8 depicts the three pulses below
ground on the IN pin required to invoke the freshreesd. The freshness seull be disconnected and
normel operation will begin when &t is cycled and reapplied to a level abovgV

To prevent negaté/ pulses associated with nefsom setting the freshnessoale n systemapplications,
a series diode and resistor canuged to shunt noise to ground. Dyyimanufacturing, the freshness seal
can still ke set by holdng TP2 at -3 volts wite gpplying the 0 to —3 voltlock to TH.

POWER SWITCHING

When larger operating currents are required in teetyabacked systenthe 5-volt supply and battery
supply switches internal to @hDS1236 ray not be large enough ®upport the requickload through
Vcco With a reasoable vdtage drop. For thesepplications, the PF andF outputs are provided to gate
external power switching deviceAs shown n Figure 9, power to the load is switched frorgc\Mo
battery on power-down, and frobattery to \bc on power-up. The DS1336 is designed to userihe
output to switch betweengdt and \ec. It provides better leakagené switchover perforamnce than
currently available discrete c@mnents. The transition threshold forFPand PF is sé to the extenal
battery voltage ¥ar, allowing a snooth transition between sourc@he load applied to the PF pin from
the external switch will be supplied bye battery. Therefore, if a disteeswitch is used, this load should
be taken into consideration when sizing the battery.

RESET CONTROL

As mentioned above, the DS1236 supports twades ofoperation. The CMOS mods used when the
systemincorporates a CMOS igroprocessowhich isbattery backed. The NMOS mode is used when a
non-battery backed processor is inmrated. The wde is selectetly the RC (Reset Control) pin. The
level of this pin distinguishes timg and level control on RSTRST, and NMI outputs for volatile
processor operation versus nonvwitgsbattery backup or battery apg¢ed processor applications.

ST/INPUT TIMING Figure 2

g—— tst
ST () ()
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NMI/FROM ST/INPUT Figure 3
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+3Vpe
Vear 1 -/ 16 [ }———— RST
+5Vpe ]2 15[ F—— RsT
? Vee 1 14 [] > To Microprocessor
_ s 8 12 ]
] 1n ] g
17 10— NM R
s—PC s o [ —N /
R2

VOLTAGE
SENSE
POINT

EXAMPLE 1: 5 VOLT SUPPLY, R2 = 10k OHM, ns = 4.80 VOLTS

R1+10k

- 4.80 =0k

X 2.54 R1 = 8.9k OHM

EXAMPLE 2: 12 VOLTSUPPLY, R2 = 10k OHM, ¥mse = 9.00 VOLTS

- 9,00 =R1+10k o 5 54 R1 = 25.4k OHM
10k
_9.00 B
VMAX - 2—54 X 500 - 177 VOLTS

NONVOLATILE SRAM Figure 7

j— :BAT C : U " R TouP
—_ L 20 12 1s | ———= RST
+5Vpe Vee C 3 14 :l
GND CEl From
Lyt 2 3 Decoder
= s § 12 [} =
s 1 [ ]
]~ 10 [ ]
e RE 9 []

8 of 19

Downloaded fronDatasheet.su

CE

Vee

SRAM




DS1236
When the R pin is tiedto gound, the DS1236 is dgred to interface wittNMOS processors which do
not have the meroanp currentsrequired during a battery backesbde. Grounding the RC pin does,
however, continue to support natatile backup of systenSRAM memory. Nonvolatile systes
incorporting NMOS processis enerdly require that oy the SFAM memory and/or tinekeeping
functions be battery backed.héh the procesa is nd battery backedRC = 0), dl signalsconnected
from the processor to the DS1236 are disconnectad fine backup battery supply, or grounded when
systemVcc decaysbelow Vsar. In the NMG5 processp system the principal emphasis islaced on
giving early warnings withNMmI, then providing a continuouslgctive RST and RST signal during
power-down while isolating the backup bagtéom the processor during a loss of/

During power-down,NMI will pulse low for a minimum of 200 us, and then return HigIf RCis tied
low (NMOS node), the voltage onmi will follow Vcc until Vec supply decays to 4t, at which point
NmI will enter tri-state (seéiming diagran). Also, upon \.c out-of-tderarce at \ecrp, the RST and
RST outputs are drivenctive and RST will follow Vcc as the supply decayOn power-up, RST follows
Vcc up, RST is held low, and both resim active for gst after valid Vec. During a power-up from Vcc
voltage below Mat, any detected INpin levels below Ve are disabled fromeachingthe NMI pin until
Vcc rises toVeerp. As a result, anypotential NMI pulse Wil not be initigted until Vcc reaches ¥ere.
Removal of an actie low level on theNmI pin is controlled by either ainternal tine-out (when the IN
pin is less than ), or by the subsequenteé of the IN pin above M. The intiation and renoval of the
NMI signal results in ammi pulse of Ous minimum to 500us meximum during power-up, depending
on the relative voltageelationship between 4 and the IN pin. As an exaite, when thelN pinis tiedto
ground, the internal tieout wil result ina pulse of 20@s minimum to 500us maximum. In contrast, if
the IN pin istied to Veco, NMI will not produce a pise on power-up.

Connecting the RC pin to a high {36) invokes CMOS mode and proesl nonvolatile gpport to both
the sysem SRAM as well as a low power CMOS passor. WWen using CMOSmnicroprocessors, it is
possible to place eéhmicroprocessor into a vetpw-power mode terrad the “stop” or “halt” mode. In
this state tb CMOS pocessor regires only microamp currents and is fullycapable of being battery
backed. This mde generally allows the CMOSieropocesor to naintain the cotents ofintemal RAM
as well as state control of 1/0O ports during battexgkoip. The processor can subsequently be restarted by
any of several different signals. To maintiis low-power state, the DS1236 issuesNna and/or reset
signalsto the processor until it isme to bring the processdack into full operaon. To support the low-
power processor battery backeada (RC = 1), the DS1236 provides a pulsestl for early pover
failure warning. Waiting to initiate aStop node until afer the NMI pin has reurned high Wl guarantee
the pr@essr that noother active NMI or RSTRST will be issued by th DS1236 until one of two
conditions occurs: 1) Voltagen the pin rises aboverd, which activates the watchdog, or 3 Vcc cycles
below then above dit, which also results in aactive RST andrRsST. If Vcc does not fall below ¥crp,
the proesso will be regarted by the resetedved from the watchdog tirer as the IN pin risesb@ve Vrp.

With the RC pin tiedto Vcco, RST andRST are no forced actie as \&c collapsedo Vecrp. The RST is
held at a high level vithe external battery asc¥ falls bdow battery peential. This mode of opation is
intended for applications in which the processor @&lemonvolatile with an external source, and allows
the processor to power down iradStop mde as signaled fromMi at an earlier voltage level. Thevi
output pin wl pulse low for tyw following a lowvoltagedetect at the IN pin of ¥p. Following tw
however, NMI will also beheld at a lgh levé (Vear) by the battery as 3¢ decays How Vgar. On
power-up, RST anasT are held inative until Vcc reaches Yat, then RST andRsST are driven actie
for trst. If the IN pin falls below V1p during an active reset, the resatputs will be forced inacte by
the NMI output. In addition, as long éise IN pin isless than Ve, stinulation of the ST pin il resut in

9 of 19

Downloaded fronDatasheet.su



DS1236

additional NMmI pulses. In thisvay, the ST pin can be used to allotlhe QVIOS processpto deternne if
the supply voltage, as monitored the IN pin, is above or below selected operating value. This is
illustrated inFigure 3. As discusdeabove, th RC pn deternmes the tinng reldionships and levels of
several signals. The following section describespgbwer-up and power-down timg diagrams in rore
detail.

TIMING DIAGRAMS

This setion provides adescrigion of the timng diagrars shown in Fgure 10, Figure 11, Figure 12, and
Figure 13. These diagrashow the relative timg and levels in both the NMOS and the CMOS mode
for power-up and down. Figure 1lustraes tle reldionshp for power-down in CMOS rmade. As Vcc
falls, the INpin voltage drops below . As a result, tb processois notified of an inpending power
failure via an active NMI, which allows it to ente a sleep made. As the power falls further,c¥ crosses
Vcerr the power ranitor trip point. Since the 81236 isin CMOSmode, no reseis generated. ThRST
voltage wil follow Vcc down, but will fall no further thanVgar. At this time, CEO is brought high to
write praect the RAM. Wien the \&c reaches YWar, a power-fail is issed via the PF andF pins.

Figure 11 illustrates operation tife power-dow sequence in NMO8ode. Once again, gewer falls,

an NMI is issué. This gives the procesor time to sae critical data imonvolatile SRAM. Wen Vcc

reaches ¥crp, an active RST an@&sT are given. The 8T voltage vill follow Vcc as it lls. CEO, PF,

and PF will operate in a similar anner to ®1OS mode. Notice that tke NmI will tri- stae to prevent a
loss of battery power.

Figure 12 shows the power-up seque for the NMOS mode. AscY slews above ¥Yat, the PF ancPF
pins are dactivated. Anactive rest occurs asvell as anNmi . Although theNMI may be short due to
slewrates, eset wll be maintained br the standrd trsttimeout period. Aa late time, if the IN pin fals
below Vrp, @ newNMI will occur. If the processor oes not isse aST, a watchdog reset will also occur.
The second\MI and RST are provided to illusate these possillities.

Figure 13 illustrates the power-tipning for CMOS node. The princpal difference is that the DS1236
issues a reset inmgdiately in the NMOS mde.In CMOS mode, a reset is issiwhen IN rises above
V1p. Depending on the processor type, i may terminate the Stop wde n the processor.

WAKE CONTROL/SLEEP CONTROL

The Wake/Sleep Control input (@/sc) allows the processdo disable all comarators on the DS1236
before entering the Stopade. Thisfeature allows the DS1236, processor, and static RAMduotain
nonvolatility in the lowest power ode possible. The processoeyrinvoke the sleep ode in battery
operated applications to conserve battery capacity \aheabsence of activity is detected. The operation
of this signal is shown in gure 14. The DS1236 ay subsequentlybe restarted by a high-to-low
transition on thePBRST input through human interface via a kegfh touchpad, etc. Thergesso will
then be restarted as the watchdogesimut and drives RST andST active. The DS1236 can also be
started up by forcing the @/sc pin high froman external sourceAlso, if the DS1236 is placed in a
sleep node by the processor and systpawer islost, the [51236 will wake up the next tim Ve rises
above \at. These possibilities ardubktrated in Figure 15.

When the sleep ode is invoked during norahpower-valid conditions, all operation on theSI?36 is
disabled, thus leaving theimi, RST, andRST outputs disabled as well as tlsg and IN inputs.
However, a loss opower duing adeepmode wil result in an ative RST and RST when the RC pin is
grounded (NMOS mode). If the R@n is tied high, the RST andsT pins will remain inactive during
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DS1236
power-down in a sleep mode. iReval of the sleep ode by thePBRST input is not affected by the IN
pin threshold at Y when the RC pin is tieddh (CMOSmode). Subsequent power-up of the-\gupply
with the RC pin tied high will activate the RST and RST outputs as the an supply rises abovegydr. A
high-to-low transition on the YW Sc pin nust follow a high-to-lowtransition on the ST pin by to
invoke a Sleep ode for the DS1236.

FRESHNESS SEAL Figure 8
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POWER SWITCHING Figure 9
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CMOS MODE POWER-DOWN (RC = Vcco) Figure 10
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NMOS MODE POWER-DOWN (RC = GND) Figure 11
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DS1236

NMOS MODE POWER-UP (RC = GND) Figure 12
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DS1236

CMOS MODE POWER-UP (RC = Vcco) Figure 13
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DS1236

WAKE/SLEEP CONTROL Figure 14

Vi

OPTIONS FOR INVOKING WAKEUP Figure 15
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DS1236

ABSOLUTE MAXIMUM RATINGS*
Voltage on \¢c Pin Relative to Ground
Voltage on I/O Relative to Ground
Voltage on IN Pin Relative to Ground

-0.5V to +7.0V
-0.5V to Vcc + 0.5V
-3.5V to V¢ + 0.5V

OperatingTemperature 0°Cto 70°C
Operating Bmperature (Industrial Msion) -40°Cto +85°C
Storagelemperature -55°Cto +125°C
SolderingTemperature 260°Cfor 10 seconds

* This is a stress rating only and functional operatf the device at these or any other conditions
above those indicated in the ogera sections of this specificati is not inplied. Exposure to
absolute raximum rating conditions for extendeeriods of tire may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)

PARAMETER SYMBOL MIN TYP MAX | UNITS | NOTES
Supply Voltage Vee 4.5 5.0 5.5 Vv 1
Supply Voltage (5% Option) Vee 4.75 5.0 5.5 Vv 1
Input High Level ViH 2.0 Vcct0.3 V 1
Input Low Level Vi -0.3 +0.8 \Y 1
IN Input Pin Vin -0.3 Vccet0.3 Vv 1
Battery Inpu VBaT 2.7 4.0 \% 1

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; V= 4.5V to 5.5V)

PARAMETER SYMBOL MIN TYP MAX | UNITS | NOTES
Supply Current e 4 mA 2
Sleep Supply Current in Sleep lcc 20 pA

mode

Battery Current IBaT 0.1 nA 2
Supply Output Current lccor 100 mA
(Veec=Vee - 0.3V)

Supply Output Current in Data lccoz 1 mA 4
Retention {/cc < Vgat)

Supply Output Voltage Vceo V0.3 Vv 1
Battery Backup Voltage Vceo Vga7-0.7 Vv 1,6
Low Level @ RST VoL 0.4 \Y 1
Output Voltage @ -500A Von Vcc0.5V | V0.1V \ 1
CEO and PF Output VoHL Vgar-0.7 \% 1,6
PBRST Pull-up Resist RpersT 10k Ohns

Input Leakage Current I -1.0 +1.0 uA 18
Output Leakge Curren lLo -1.0 +1.0 uA 18
Output Current @ 0.4V lou 4.0 mA 12
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DS1236

PARAMETER SYMBOL MIN TYP MAX | UNITS | NOTES

Output Current @ 2.4V lon -1.0 mA 13

Power Sup. Trip Point Vecerp 4.25 4.37 4.50 \Y 1

Power Supply Trip (5% Option) |  Vccre 4.50 4.62 4.75 Vv 1

IN Input Pin Current lcen -1.0 +1.0 HA

IN Input Trip Point Vp 2.5 2.54 2.6 V 1
AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Vce= 4.5V to 5.5V)

PARAMETER SYMBOL MIN TYP MAX | UNITS | NOTES

Vcc Fail Detect to RST, RST trPD 40 100 175 us

V1p to NMI tirD 40 100 175 us

RESET Active Tine trsT 25 100 150 ms

NMI Pulse Wdth tmi 200 300 500 us 14

ST Pulse Wdth tst 20 ns 19

PBRST @ Vi trg 40 ms

Ve Slew Rate 4.75 to 4.25 tr 300 us

Chip Enable Propagation Delay trp 20 ns

V¢ Fail to Chip EnableHigh tcr 7 12 44 us 17

Vcc Vadid to RST, RST (RC=1) trPu 100 ns

Ve Valid to RST & RST trpu 25 100 150 ms 5

Ve Slew to 4.24 to Wat tre1 10 us 7

Vce Slew 4.25 t0 4.75 Mar tre2 100 us 8

Chip Enable Output Recovery trec A us 9

Time

Vce Slew 4.25 t0 4.75 tr 0 us

Chip EnablePulse Wdth tce 5 S 10

Watchdog Tine Delay tro 100 400 600 ms

ST to WC/sc twe 0.1 50 us

Vgat Detect to PFPF trpF 2 us 7

ST to NMI tsTn 30 ns 11

NMI to RST & RST INRT 30 ns

Vgar Detect to RST &RST tarsT 200 us 15

Ve Valid to RST, RST tersT 30 100 150 us 16
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DS1236

CAPACITANCE (ta=25°C)
PARAMETER SYMBOL MIN TYP MAX | UNITS | NOTES
Input Capacitance Cin 5 pF
Output Capacitance Cout 7 pF

NOTES:

1. All voltages referenced to ground. A QUE capacitois reconmended betweend¢ and GND.
2. Measured \ith Vcco, CEO, PF, ST, PBRST, RST,RST, andNMI pin open. gat specified at 2%C.

3. lccoiis the naximum average loadvhich the DS1236 can supply agd/0.3V throwgh the \eco pin
during nornal 5-volt operation.

4. lccozis the naximum average load whit the DS1236 can supply through the-¥pin during data
retention battery supply operatiomith a meximum drop of 0.8 volts.

With tg = 5pus.

Vccois approxinately Veat-0.5V at 1uA load.
Sleep node is not invoked.

Sleep node is invoked.

© ©o N o O

trec iS the ninimum time required befor€El/ CEO memory access iallowed.
10. tce maximum must be net to ensure data intety on power loss.

11.IN input is less than ¥ but Vcc greater than \ecrp.

12. All outputs except RST which is 268 minimum.

13. All outputs excepRST and NMI which is 25uA maximum.

14.Pulse width ofNMI requires that the IN pin reaim below \4p. If the IN pin returns to a level above
V1p for a period longer tham and before thew period has elapsed, thevi pin will immediately
return to a lgh.

15.IN pin greater than ¥ when \&c supply rises to War. Example: IN tied b GND.
16.IN pin less than Y when Vcc supply rises to War.
17. CEl low.

18.The WC/sC pin contains an internal latch which drivesck on to theip. This ldch requires+200
panps to switch gmtes. Tie ST pin will sink +50 pamps in normal operation aad panyp in the
sleep node.

19. ST should be active low before the tefadog is disabled (i.e., before tB& input is tristated).

+5V

— % 3.3KQ TRI —
ST % [ OUTPUT

—_— 22KQ  —

L]
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