‘Qirna SP690T/S/R, SP802T/S/R,
"'P"l\ SP804T/S/R, and SP805T/S/R

3.0V/3.3V Low Power Mic roprocesso r
Superviso ry with Batte ry Swit ch-Over

RESET and RESET Outputs

Reset asserted down to V.= 1V

Reset Time Delay - 200ms

Watchdog Timer - 1.6 sec timeout

40pA Maximum V . Supply Current

1pA Maximum Battery Supply Current

Power Switchin g

50mA OutputinV . Mode (1.5Q)

10mA Output in Battery Mode (1 5Q)

m Battery Can Exceed V. in Normal Operation

m Precision Voltage Monitor for Power-Fail
or Low-Battery Warning

m Available in 8 pin SO and DIP packages

m Pin Compatible Upgrades to

MAX690T/S/R, MAX802T/S/R,

MAX804T/S/R, MAX805T/S/R

DESCRIPTION

The SP690T/S/R, SP802T/S/R, SP804T/S/R and SPB05T/S/R devices are a family of
microprocessor (UP) supervisory circuits that integrate a myriad of components involved in
discrete solutions to monitor power-supply and battery-control functions in uP and digital
systems. The series will significantly improve system reliability and operational efficiency
when compared to discrete solutions. The features of the SP690T/S/R, SP802T/S/R,
SP804T/S/R and SPB05T/S/R devices include a watchdog timer, a puP reset and backup-
battery switchover, and power-failure warning; a complete pP monitoring and watchdog
solution. The series is ideal for 3.0V or 3.3V applications in portable electronics, computers,
controllers, and intelligent instruments and is a solid match for designs where it is critical to
monitor the power supply to the uP and it's related digital components. Refer to Sipex's
SP690A/692A/802L/802M/805L/805M series for similar devices designed for +5V systems.

Part Number RE$ET RESET RESET PFI Watchdog Backup:Battery
Active Threshold | Accuracy | Accuracy Input Switch
SP690T/805T LOW/HIGH 3.075V +75mV +4% YES YES
SP802T/804T LOW/HIGH 3.075vV +60mV +2% YES YES
SP690S/805S LOW/HIGH 2.925V +75mV +4% YES YES
SP802S/804S LOW/HIGH 2.925Vv +60mV +2% YES YES
SP690R/805R LOW/HIGH 2.625V +75mV +4% YES YES
SP802R/804R LOW/HIGH 2.625V +60mV +2% YES YES
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ABSOLUTE MAXIMUM RATINGS

These are stress ratings only and functional operation of the device at
these ratings or any other above those indicated in the operation
sections of the specifications below is notimplied. Exposure to absolute
maximum rating conditions for extended periods of time may affect
reliability and cause permanent damage to the device.
.................................................................................. -0.3Vt0 6.0V
-0.3Vt0 6.0V

CAUTION:
ESD (ElectroStatic Discharge) sensitive
device. Permanent damage may occur on
unconnected devices subject to high energy
electrostatic fields. Unused devices must be
stored in conductive foam or shunts.
Personnel should be properly grounded prior
to handling this device. The protective foam
should be discharged to the destination

-0.3Vtothe higherof V., orV,, socket before devices are removed.

GND..

WDI, PFI.. 20mA
Continuous Output Curren

RESET, RESET, PFO.....oouiiimieiiriereeeseseessssssssnssssssseenes 20mA

V gpereesseeesiessesssssssssssssss s 100mA

Power Dissipation per Package:
8pin NSOIC (derate 6.14mW/°C above +70°C)...
8pin PDIP (derate 11.8mW/°C above +70°C)
Storage Temperature
Lead Temperature(soldering,10sec
ESD RAtiNG......cceviiiiieieiiieiceriseecceeee e

SPECIFICATIONS

V. =3.17V to 5.50V for the SP690T/SP80_T, \* 3.02V to 5.50V for the SP690S/SP80_§, ¥ 2.72V to 5.50V for the SP690R/SP80_R, Y = 3.60V, and
T, =T, 10 T, unless otherwise noted. Typical values taken,at ¥ +25°C.

PARAMETERS MIN. TYP. MAX. | UNITS [CONDITIONS
Operating Voltage Range, 1.0 55 Volts
Ve OF Vg,iierys NOTE 1
V. Supply Current, Iy, 25 40 PA | excluding I,
V.. Supply Current in Battery 20 0 uA VCC:Z.QV,VBATTERV:2.3V,
Backup Mode excluding |,
\Y Supply Current in

eatrery SUPPY 0.4 1 MA | excluding I
Any Mode, NOTE 2
Vearery LEAKage Current, NOTE 3 0.001 05 LA
Vearmery LE2Kage Current, NOTE 4 -0.1 0.02 LA 3.3V >V >V T 0.2V
Output Voltage, V., V.- 0.03 V.- 0.0075 | =5mA

Ve.-0.3 V.- 0.075 \ lour = 5OMA
V.- 0.0015 V.- 0.0003 lour = 250pA, V. > 2.5V
V. in Battery-Backup Mode Voarmery = 0:02 | Vi ,ireey - 0.0045 lour = 250HA, Vg, i rery = 2.3V
\% _ -
VBATTERV_ 0.018 IouT =1mA, VBATTERV =23V
VBA‘I‘FERY -0.15 lOUT =10mA, VBATTERY =33V

Battery Switch Threshold, 0.065 0.025 v Vearrery = Veer Vow > Vee > 1.75V, NOTE 5
V. falling 2.30 2.40 2.50 Vourrery > Voor NOTE 6
Battery Switch Threshold, Values are identical to the Reset
V. rising, NOTE 7 v Threshold values at V. rising
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SPECIFICATIONS (continued)

V¢ =3.17V to 5.50V for the SP690T/SP80_T,.\* 3.02V to 5.50V for the SP690S/SP80_§, ¥ 2.72V to 5.50V for the SP69OR/SP80_R,\f = 3.60V, and
T, =T, 10 T, unless otherwise noted. Typical values taken,gt ¥ +25°C.

PARAMETERS MIN. TYP. MAX. UNITS [ CONDITIONS
3.00 3.075 3.15 SP690T/805T, V. falling
3.00 3.085 3.17 SP690T/805T, V. rising
2.85 2.925 3.00 v SP690S/805S, V. falling
2.85 2.935 3.02 SP690S/805S, V.. rising
2.55 2.625 2.70 SP690R/805R, V. falling
Reset Threshold, V., 2.55 2.635 2.72 SP690R/805R, V. rising
NOTE 8 3.00 3.075 3.12 SP802T/804T, V. falling
3.00 3.085 3.14 SP802T/804T, V. rising
2.88 2.925 3.00 v SP802S/804S, V.. falling
2.88 2.935 3.02 SP802S/804S, V.. rising
2.59 2.625 2.70 SP802R/804R, V_ falling
2.59 2.635 2.72 SP802R/804R, V_ rising
Reset Timeout Period, tup 140 200 280 ms
RESET, PFO Output Voltage, V,, [ V.- 0.3 | V-0.15 \% lsource = 30MA
_— —— Ik = 1.2mA, SP690_/802_ where
RESET, PFO Output Voltage, V 0.06 0.30 \% -
Ve = Vggr Minimum
RESET, PFO Output Voltage, Vo 0.13 0.30 \% Voarrery = OV, Vo = LOV, I = 40UA
I = 1.2mA, SP804_/805_ where
RESET Output Voltage, V. 0.06 0.30 \ .
Ve = Vggr maximum
RESET Output Leakage Current, 1 1 vA Voarrery = OV, Vo = Vo minimum,
NOTE 11 Vieser = OV Or V.
Output Short to GND Current, logs
— — 180 500 MA |V, =33V,V, =0V
PFO and RESET
Watchdog Timeout, t, 1.12 1.60 2.24 S Ve < 3.6V
WDI Pulse Width 1 us
WDI Input Threshold
Vi, 0.7 x V. \%
Vv, 0.3 XV
WDI Input Current -1 0.01 1 MA [0V <V, <55V
PFI Input Threshold 1.200 1.25 1.300 v SP690_/805_, V. <3.6V, V_, falling
1.225 1.25 1.275 SP802_/804_, V. <3.6V, V,, falling
PFI Input Current -25 0.01 25 nA
PFI Hysteresis, Vorn 10 20 mV | PFlrising, V. £3.6V

SP690T/S/R JAN 30-06 SP690T/S/R, 802/T/S/R, 804T/S/IR, 805T/S/R Low Power Microprocessor Supervisory

3

© 2006 Sipex Corporation




SPECIFICATIONS (continued)
Ve =3.17V to 5.50V for the SP690T/SP80_T,.\* 3.02V to 5.50V for the SP690S/SP80_§, ¥ 2.72V to 5.50V for the SP690R/SP80_R, Y = 3.60V, and
T, = T, t0 T, Unless otherwise noted. Typical values takengt ¥ +25C.

NOTE 1: The following are tested aty = 3.6V and \,_ = 5.5V: \__ supply current, watchdog
functionality, logic input leakage, PFI functionality, and the RESET and RESET states. The state of
RESET or RESET and PFO is tested gt ¥ V_(min).

NOTE 2: Tested Y,,, = 3.6V, V_.= 3.5V and 0OV.

NOTE 3: Leakage current into the battery is tested under the following worst-case conditigns: V
=55V,V,,,=18Vandaty. =15V, V,  =1.0V.

NOTE 4: "-" equals the battery-charging current, "+" equals the battery-discharging current.
NOTES: WhenV, >V >V, .,V remains connected ¥__untilV_.drops below Y, .. The
V10-V,,,, comparator has a small 25mV typical hysteresis to prevent oscillation.

NOTE®6: WhenV,, . >V_.>V_,,V, remains connected ¥_.until V__drops below the battery
switch threshold, Y.

NOTE 7. V, switches from Y/,  to V__when \/_rises above the reset threshold, independent of
Vearr Switchover back t&/ . occurs at the exact voltage that causes RESET to go HIGH (on the
SP804_ and SP805_ RESET goes LOW). Switchover occurs 200ms prior to reset.

NOTE 8: The reset threshold tolerance is wideNfgg rising than folV __falling to accommodate the
10mV typical hysteresis, which prevents internal oscillation.

NOTE 9: SP690_and SP802_ devices only.

NOTE 10: SP804_ and SP805_ devices only.

NOTE 11: The leakage current into or out of the RESET pin is tested with RESET asserted (RESET

output high impedance).

sw’
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INTERNAL BLOCK DIAGRAM

8

VBATT

BATTERY

SWITCHOVER

VCC

CIRCUIT

VOUT

RESET / RESET*

WDI

PFI

SP690T/S/R
SP802T/S/R
SP804T/S/R
ATTERY SP805T/S/R
SWITCHOVER
COMPARATOR
1.25v
I y GENERATOR
/g
RESET
COMPARATOR
i 1.25V
WATCHDOG
TIMER
POWER-FAIL
COMPARATOR
1.25v
GND | 3

PFO

*SP804T/S/R and SP805T/S/R only
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PINOUT

—/

vour [1] STEEX [E] Verrren
Vee [2] SP690T/S/R 7] RESET / RESET*

SP802T/S/IR

GND [[3]SP804T/S/R 6] wbiI
SP805T/S/R

PFI [ (5] PFO

*SP804T/S/R and SP805T/S/R only

PIN ASSIGNMENTS

Pin 1 —V,,; — Output Supply Voltage for  Pin 7 for SP690_/802_ only — Active-LOW

CMOS RAM. WhenV_. is above the Reset Output. — Whenever RESET is
reset thresholdy , ,; connects toV . triggered by a watchdog timeout, it goes
through a P-channel MOSFET switch. LOW for 200ms It stays LOW whenever
When V. falls below theV,, and Vee is below the reset threshold and re-
Vearrery: Veattery CONNECES 1OV 1. mains LOW for 200ms aftey . rises
Connect to \. if no battery is used. above the reset threshold or when the

watchdog triggers a reset.

. Pin 7 forSP804 /805 only — Active-HIGH
Pin 3 — GND — Ground reference for all Open-Drain Reset Output— The

signals inverse operation of RESET.

Pin 4 — PFI — Power-Fail Comparator Input. pjn, g v __ Backup-Batterv Input.
When PFlis less than 1.25V or whegV/ Whe?ﬁ}gi%lls beIO\ANSV\F,)andV yinp

falls below the \,, PFO goes LOW, Voyr SWitchesfromV . to

?th(glr\IV\llDis'? PFO rgmains HIGH. Connect WhenV . rises above the reset threshold,
0 ITunused. V oyt reconnects to V.. Vgarrery May

Pin 5 — PFO — Power-Fail Comparator exceed/ .. Connecttd/ . if no battery
Output. Leave open if unused. is used.

Pin 6 — WDI — Watchdog Input. If WDI
remains HIGH or LOW for 1.6 seconds,
the internal watchdog timer triggees
reset.The internal watchdog timer clears
when reset is asserted or WDI sees
rising or falling edge.The watchdog
function cannot be disabled.

Pin 2 — V. — +5V Supply Input

BATTERY?
BATTERY"
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TYPICAL CHARACTERISTICS (T
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Figure 1. V. Supply Current vs. Temperature (Normal
Mode)

Figure 2. Battery Supply Current vs. Temperature
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Figure 8. Reset Timeout vs. Temperature
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Vearrery = OV
Ta= +25C
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DIpFoN
RESET ~RESET
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Figure 13A. SP690A RESET Output Voltage vs.
Supply Voltage

Figure 13B. Circuit for the SP690A/802L RESET
Output Voltage vs. Supply Voltage
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\ RESET
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1 sec /div

VCC VCC

10KQ

RESET , >

VBATTERY l

330pF

iGNDl |

Figure 14A. SP805L RESET Output Voltage vs.
Supply Voltage

Figure 14B. Circuit for the SP805 RESET Output
Voltage vs. Supply Voltage
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RESET
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Figure 15A. SP690A RESET Response Time

Figure 15B. Circuit for the SP690A/802L RESET
Response Time
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Figure 18A. Power-Fail Comparator Response Time (rise) Figure 18B. Circuit for the Power-Fail Comparator
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3.0V or 3.3V

VRsT

VCC

Vsw

VBATTERY=3.6V

twp

Vsw
ov
3.0Vor3 3Vﬁ
RESET
3.0V or 3.3V
RESET* \
ov
3.0V or 3.3V
PFO
oV

VBATTERY:PF|:3-6V
lout=0mA

*SP804T/S/R and SP805T/S/R only; Reset externally pulled up to Vcc.

Figure 19. Timing Diagram
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FEATURES

The SP690T/S/R, SP802T/S/R, SP804T/S/R
and SP805T/S/R devices provide four key
functions:

1. A battery backup switch for CMOS RAM,
CMOS microprocessors, or other logic.

2. Aresetoutput during power-up, power-down
and brownout conditions.

3. Areset pulse if the optional watchdog timer
has not been toggled within a specified time.
4. A 1.25V threshold detector for power-fail
warning, low battery detection, or to monitor a
power supply other than 3.3V or 3.0V.

The SP690T/S/R, SP802T/S/R, SP804AT/S/IR
and SP805T/S/R devicesdiffer in their reset-

THEORY OF OPERATION

The SP690T/S/R, SP802T/S/R, SP804T/S/R
and SP805T/S/R devices aramicroprocessor
(UP) supervisory circuits thahonitor the power
supplied to digital circuits such as microproces-
sors, microcontrollers, or memoryhe series is
an ideal solution for portable, battery-powered
equipment that requires power supply monitoring.
Implementing this serieswill reducethe
number of components and overall complexity.
The watchdog functions of this product family
will continuously oversee the operational status
of a system.

ThesepP supervisory circuits are not short-
circuit protected. ShortingV, ,; to ground-

voltage threshold levels and are ideally suited excluding power-up transients such as charging

for applications in automotive systems, intelligent

a decoupling capacitor - may potentially damage

instruments, and battery-powered computers andthese devices. Decouple bdp.andV g gy

controllers. The series is a solid match for
designs where it is critical to monitor the
power supply to th@P and it's related digital
components.

Regulated +?.3V or +3.0V

J_ Unregulated
Vee IO.IMF DC
VCC R
up | RESET___ pin 74 !
— Sicex | pri
NMI PFO| spesorisir
SP802T/SIR
I/O LINE ___ WDI| Shaorsin Ro
VOUT VBATTERY

‘ lGND

VCC

lGND
3.6V

= Lithium
I Battery

CMOS
RAM

lGND TO.lpF

*RESET for the SP690T/S/R and the SP802T/S/R
RESET for the SP804T/S/R and the SP805T/S/R

Figure 20. Typical Operating Circuit

pins to ground by placing QUE capacitors as
close to the device as possiblkhe operational
features and benefits of theP690T/S/R,
SP802T/S/R, SP804T/S/R and SP805T/S/R
devicesare described in more detail below.

Reset Output

The microprocessor'@P's) reset input starts
thepP in a known state. When th® is in an
unknown state, it should be held in reset. The
SP690T/S/IR, SP802T/S/IR, SP804T/S/IR and
SP805T/S/R devices assertreset during
power-up and prevent code execution errors
during power-down or brownout conditions.

RESETis guaranteed to be a logic LOW for OV
<V < Vigp Provided thaV g, r1egy IS greater
than 1V. Without a backup battery, RESET is
guaranteed valid fov .. > 1V. OnceV .
exceeds the reset threshold, an internal timer
keeps RESET low for the reset timeout period.
After this period, RESET goes HIGH, as seenin
Figure 19.

If a brownout condition occurs and... dips
below the reset threshold, RESET goes LOW.
Each time RESET is triggered, it stays low for
the reset timeout period. Any timé.. goes
below the reset threshold, the internal timer
restarts.

SP690T/S/R JAN 30-06 SP690T/S/R, 802/T/S/R, 804T/S/R, 805T/S/R Low Power Microprocessor Supervisory
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The watchdog timer can also initiate a reset. Watchdog Input
Refer to thewatchdog Input section.
The watchdog circuit monitors tie®'s activity.
TheSP804T/S/R andSP805T/S/R active-HIGH If the pP does not toggle the watchdog input
RESET output is open drain and the inverse (WDI) within 1.6sec, a reset pulse is triggered.
of the SP690T/S/R and SP802T/S/R RESET The internal 1.6sec timer is cleared by either a
outputs. reset pulse or by a transition (LOW-to-HIGH or
HIGH-to-LOW) at WDI. If WDI is tied HIGH
RESET is also triggered by a watchdog timeout. or LOW, a RESET pulse is triggered every
If WDI remains either high or low for a period 1.8sec (f,; plus o).
that exceeds the watchdog timeout period (1.6
sec), RESET pulses low for 200m&s longas  As long as reset is asserted, the timer remains
RESET is asserted, the watchdog timer remainscleared and does not count. As soon as reset is
cleared. When RESET comes high, the watch- de-asserted, the timer starts counting. Unlike
dog resumes timing and must be serviced within the 5V SP690A series, the watchdog function
1.6sec. If WDI is tied high or low, a RESET cannot be disabled.
pulse is triggered every 1.8seg(tplus t.J).

Power-Fail Comparator
Reset Threshold

The power-fail comparator can be used as an
TheSP690T andSP805T devices are designed under-voltage detector to signal the failing of a
for 3.3V systems with &5% power-supply  power supply (iis completely separate fromthe
tolerance and a 10% system tolerance. Exceptrest of the circuitry and does not need to be
for watchdog faults, reset will not assert as long dedicated to this function). The PFI input is
as the power supply remains above 3.15V (3.3V comparedto aninternal 1.25V. If PFlis less than
- 5%). Reset is guaranteed to assert before theV ., PFO goes low.
power supply falls below 3.0V.

The power-fail comparator turns off and PFO
The SP690S andSP805S devices are designed goes LOW whenV . falls below Vg, on
for 3.3V +10% power supplies. Except for power-down. The power-fail comparator turns
watchdog faults, they are guaranteed not to on asV. crossesVg,, on power-up. If the
assert reset as long as the supply remains aboveomparator is not used, connect PFI to ground
3.0V (3.3V - 10%). Reset is guaranteed to and leave PFO unconnected.
assert before the power supply fails below 2.85V
(Ve - 14%). Backup-Battery Switchover

The SP690R andSP805R devices are optimized  In the event of a brownout or power failure, it
for monitoring 3.0\M£10% power suppliefReset may be necessary to preserve the contents of
will not occur untilV - falls below 2.7V (3.0v RAM. With a backup battery installed at

- 10%), but is guaranteed to occur before the Vg, rrery: the devices automatically switch
supply falls below 2.55V (3.0V - 15%). RAM to backup power when V. fails.

TheSP802T/S/R andSP804T/S/R devices are  This family of uP supervisors (designed for
respectively similar to thé&sP690T/S/R and 3.3V and 3V systems) doesn't always connect
SP805T/S/R deviceswith tightenedrese Vaarrery 10 Vour WhenVy, 11ery IS greater
and power-fail threshold tolerances. thanV ... Vgarrery CONNECtS t 1 (through
a 1% switch) whenV . is below \;,, and
VeatTeRY IS greater than V.

SP690T/S/R JAN 30-06 SP690T/S/R, 802/T/S/R, 804T/S/IR, 805T/S/R Low Power Microprocessor Supervisory © 2006 Sipex Corporation
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A) 3.0V or3.av B) +5V 3.0V or3.3V

v Iv
1N4148 W £ IN4148 9 =
Gimeax | Vor  CONNECT TO Gimex | Vour  CONNECT TO
joex | Vour  CONNEC joex | Vour  CONNEC
Vosrrees| S0 STATIC RAM Vesreny| 7 STATIC RAM
01F & pin 7* CONNECT 01F=* pin 7% CONNECT
TO WP TO WP

GND GND

= -

*RESET for the SP690T/S/R and the SP802T/S/R
RESET for the SP804T/S/R and the SP805T/S/R

Figure21. Using a High Capacity Capacitor as a Backup Power Source

Switchover aV , (2.40V) ensures that battery-  Replacing the Backup Battery

backup mode is entered befdrg ; gets too

close to the 2.0V minimum required to reliably If V,, gy is decoupled with a O capacitor
retain datain CMOS RAM. Switchover athigher to ground the backup battery can be removed
V¢ Voltages would decrease backup-battery while V¢ remains valid without danger of
life. WhenV .recovers, switchover is deferred tr|gger|ng RESET/RESET. As long aé..

until V. rises above the reset thresholgV stays above Y, battery-backup mode cannot
to ensure a stable supply,ris connectedto  be entered.

V through a 1.8 PMOS power switch.

Adding Hysteresis to the Power-Fail
Using a High Capacity Capacitor as a Comparator
Backup Power Source

The power-fail comparator has a typical input
Figure 21 shows two ways to use a Higllue hysteresis of 10mV. This is sufficient for most
Capacitoras a backup power sourcehe High applications where a power-supply line is being
Value Capacitor may be connected throagh monitored through an external voltage divider
diode to the 3V input as iRigure 21A or, if a (referto thévionitoring an Additional Power
5V supply is also available, the Higlalue Supply section).
Capacitor may be charged up to the 5V supply
as inFigure 21B allowing a longer backup If additional noise margin is desired, connect a

period. Sinc&/,, ..., can exceel . whileV . resistor between PFO and PFl as shown in
is abovethe resetthreshold,there are no Figure 22A. Select the ratio of R1 and R2 such
specialprecautionswhen using theseuP  that PFI sees 1.25V whew, falls to its trip
supervisors with a High Value Capacitor point (V). R3 adds the hysteresis and will
typically be more than 10 times the value of R1
Operation Without a Backup Power or R2. The hysteresis window extends both
Source above (V,) and below (Y) the original trip

point (Vig,p)-
These pP supervisorswere designedfor
battery-backed applicationff.a backup power
source is not used, connect both VBATTERY
andVg ; to V.. Since there is no need to
switch over to any backup power sourcg,
does not need to be switched. A direct connec-
tion toV - eliminates any voltage drops across
the switch which may push/,; below V..

SP690T/S/R JAN 30-06 SP690T/S/R, 802/T/S/R, 804T/S/R, 805T/S/R Low Power Microprocessor Supervisory © 2006 Sipex Corporation
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SP69OT/SIR
SP802T/SIR
SPBO4T/SIR
SPBOST/SIR

TouP J,:

PO+

ov Vi Ve v

Vi
R1+R2
Vire = Veer ( )
Vo= (e o)) )
+1 +1 V,
V= Rl[ "(Rl R2 Ra) 5

WHERE Ve, = 1.25V

Very = 10mV

Vi

*OPTIONAL

SPE9OT/SIR
SP802T/SIR
SP804T/SIR
SP8OST/SIR

TouP L

PFO
ov l 1 Vi

R1+R2
Ve = Voer (R*2 )
R [ e L]

WHERE V., = 125V

Vpry = 10mV
V;, = DIOD FORWARD VOLTAGE DROP

Figure 22A. Adding Additional Hysteresis to the Power-Fail Comparator.
Figure 22B. Shifting the Additional Hysteresis above V..

Connecting an ordinary signal diode in series The currentthrough R1 and R2 should be at least
with R3, as ifFigure22B, causes the lower trip  1pAto ensure that the 25nA (max over extended
point (V| ) to coincide with the trip pointwithout ~ temperature range) PFI input current does not
hysteresis (Vgp), SO the entire hysteresis shift the trip point. R3 should be_larger than
window occurs above .. This method pro-  10kQ so it does not load down the PFO pin.
vides additional noise margin without compro- Capacitor C1 adds additional noise rejection.
mising the accuracy of the power-fail threshold

when the monitored voltage is falling.

It is

useful for accurately detecting when a voltage

falls past a threshold.

R1

R2

Vee

SP6YOT/S/IR
SP802T/S/R

[e]

z

D

PFO

SP804T/SIR
SP80ST/SIR

Vee

T

iH

Vin 3.0VOR 33V
1

Vee
R1 SPE9OT/S/IR
SP802T/SIR

— PFI PFO

R2 SP804T/SIR
SP80ST/SIR

GND

L

\

WHERE  Vper = 1.25V
Vpry = 10mV

Vire

141

L [ V& E
V,
vi= RZ[\/P'(Rl RZ) 5

NOTE: Vygp IS NEGATIVE

ov

V< c

Vee

= T

Vin
T
.

R1+R2
Viap = Voer ( =2 )
Vi =(/p:r+ vm) (%)

Figure 23. Using the Power-Fail Comparator to Monitor an Additional Power Supply
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Buffered RESET connects to System Components

IVCC IVCC

Cirnaw

RESET|

RESET . A

4.7KQ

lGND lGND

Maximum Transient Duration

17]1nF Capacitor ||
TO GND

VOUT

| Above Line |

| Generated {

Transient Duratien (5]

| Generated| | |||

Roeget Dprdrine jmi]

Figure 24. Interfacing to Microprocessors with
Bidirectional RESET /0

Monitoring an Additional Power Supply

TheseauP supervisors can monitor either positive

Figure 25. Maximum Transient Duration without
Causing a Reset Pulse vs. Reset Comparator Overdrive

Figure 25 shows maximum transient duration

or negative supplies using a resistor voltage vs. reset-comparator overdrive, for which reset
divider to PFI. PFO can be used to generate anpulses are not generated. The data was generated

interrupt to thauP, as seen iRigure 23.

Interfacing to pPs with Bidirectional
Reset Pins

Any uPs with bidirectional reset pins, such as
the Motorola 68HC11 series, can interface with
the SP690_ and theSP802 RESET outputs.
For example, if the RESET output is driven
HIGH and thepP wants to pull it LOW,
indeterminate logic levels may result. To correct
this, connect a 4.7k resistor between the
RESET output and th@P reset I/O, as in
Figure 24. Buffer the RESET output to other
system components.

Negative-Going V . Transients

While issuing resets to the during power-up,
power-down, and brownout conditions, these
supervisors are relatively immune to short-
duration negative-goingV . transieng

(glitches). It is usually undesirable to reset the

UP when \,. experiences only small glitches.

using negative-going M pulses, starting at
3.3V and ending below the reset threshold by
the magnitude indicated (reset comparator
overdrive). The graph shows the maximum pulse
width a negative-goingV . transient may
typically have without causing a reset pulse to
be issued. As the amplitude of the transient
increases (i.e. goes farther below the reset
threshold), the maximum allowable pulse width
decreases. Typically, a ¥ transient that goes
100mV below the reset threshold and lasts for
40us or less will not cause a reset pulse to be
issued. A 100nF bypass capacitor mounted close
to the V. pin provides additional transient
immunity.

SP690T/S/R JAN 30-06 SP690T/S/R, 802/T/S/R, 804T/S/R, 805T/S/R Low Power Microprocessor Supervisory
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PACKAGE: PLASTIC

(NARROW)
T i
El E
Y
»{ ‘« D1 = 0.005" min.
0.127 min. .
( ) Al =0.015"min;
| D (0.381min.)
" -
————— A'=0.210" max.
(5-334 max).
I =]+
%]
| | = —||l~—B1
e=0.100BSC "B ep = 0.300 BSC
(2.540 BSC) (7.620 BSC)
ALTERNATE |
END PINS |
(BOTH ENDS)
DIMENSIONS (Inches)
Minimum/Maximum 8-PIN 14-PIN 16-PIN 18-PIN 20-PIN 22-PIN
(mm)
A2 0.115/0.195 | 0.115/0.195 0.115/0.195 0.115/0.195 0.115/0.195 0.115/0.195
(2.921/4.953) | (2.921/4.953) | (2.921/4.953) | (2.921/4.953) | (2.921/4.953) | (2.921/4.953)
B 0.014/0.022 | 0.014/0.022 0.014/0.022 0.014/0.022 0.014/0.022 0.014/0.022
(0.356/0.559) | (0.356/0.559) | (0.356/0.559) | (0.356/0.559) | (0.356/0.559) | (0.356/0.559)
B1 0.045/0.070 | 0.045/0.070 0.045/0.070 0.045/0.070 0.045/0.070 0.045/0.070
(1.143/1.778) | (1.143/1.778) | (1.143/1.778) | (1.143/1.778) | (1.143/1.778) | (1.143/1.778)
C 0.008/0.014 | 0.008/0.014 0.008/0.014 0.008/0.014 0.008/0.014 0.008/0.014
(0.203/0.356) | (0.203/0.356) | (0.203/0.356) | (0.203/0.356) | (0.203/0.356) | (0.203/0.356)
D 0.355/0.400 | 0.735/0.775 0.780/0.800 0.880/0.920 0.980/1.060 1.145/1.155
(9.017/10.160) | (18.669/19.685)|(19.812/20.320) | (22.352/23.368) | (24.892/26.924)| (29.083/29.337)
E 0.300/0.325 | 0.300/0.325 0.300/0.325 0.300/0.325 0.300/0.325 0.300/0.325
(7.620/8.255) | (7.620/8.255) | (7.620/8.255) | (7.620/8.255) | (7.620/8.255) | (7.620/8.255)
El 0.240/0.280 | 0.240/0.280 0.240/0.280 0.240/0.280 0.240/0.280 0.240/0.280
(6.096/7.112) | (6.096/7.112) | (6.096/7.112) | (6.096/7.112) | (6.096/7.112) | (6.096/7.112)
L 0.115/0.150 | 0.115/0.150 0.115/0.150 0.115/0.150 0.115/0.150 0.115/0.150
(2.921/3.810) | (2.921/3.810) | (2.921/3.810) | (2.921/3.810) | (2.921/3.810) | (2.921/3.810)
] 0°/ 15° 0°/ 15° 0°/ 15° 0°/ 15° 0°/ 15° 0°/ 15°
(0°/15°) (0°/15°) (0°/15°) (0°/15°) (0°/15°) (0°/15°)
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PACKAGE:

PLASTIC
SMALL OUTLINE (SOIC)

(NARROW)

HEP
L
DIMENSIONS (Inches)
Minimum/Maximum 8—PIN 14-PIN 16—PIN
(mm)
A 0.053/0.069 0.053/0.069 0.053/0.069
(1.346/1.748) | (1.346/1.748) | (1.346/1.748)
Al 0.004/0.010 0.004/0.010 0.004/0.010
(0.102/0.249 | (0.102/0.249) | (0.102/0.249)
B 0.014/0.019 0.013/0.020 0.013/0.020
(0.35/0.49) | (0.330/0.508) | (0.330/0.508)
D 0.189/0.197 0.337/0.344 0.386/0.394
(4.80/5.00) | (8.552/8.748) | (9.802/10.000)
E 0.150/0.157 0.150/0.157 0.150/0.157
(3.802/3.988) | (3.802/3.988) | (3.802/3.988)
e 0.050 BSC 0.050 BSC 0.050 BSC
(1.270 BSC) | (1.270 BSC) | (1.270 BSC)
H 0.228/0.244 0.228/0.244 0.228/0.244
(5.801/6.198) | (5.801/6.198) | (5.801/6.198)
h 0.010/0.020 0.010/0.020 0.010/0.020
(0.254/0.498) | (0.254/0.498) | (0.254/0.498)
L 0.016/0.050 0.016/0.050 0.016/0.050
(0.406/1.270) | (0.406/1.270) | (0.406/1.270)
(%] 0°/8° 0°/8° 0°/8°
(0°/8°) (0°/8°) (0°/8°)
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ORDERING INFORMATION

Model Temperature Range Package Types

SPBI0TCN. ...eiiiieiiiie e 0°C 10 +70°C..eiiiieiee e 8-Pin NSOIC
SP690TCP.... ..0°C to +70°C 8-Pin PDIP
SPBI0TEN. .....oiiiiiiiiieee e “40°C 0 +85°Ciiiiiiiiiiceee e 8-Pin NSOIC
SPBI0TEP.....ciiiiiiieeiie et “40°C 10 +85°Ciiiiiieiiiiiireerie et 8-Pin PDIP
SPBI0SCN.....cviiiiiiiiiieiie e 0°C 10 +70°%C.iiiiiiieeiciee et 8-Pin NSOIC
SPBIOSCP.....coiiiiiiiiieeee e 0°C 10 +70°Ciiiiiiie e 8-Pin PDIP
SP690SEN.... ...-40°C to +85°C... ....8-Pin NSOIC

SP690SEP -40°C 10 +85°Ciiiiiiiiiiii 8-Pin PDIP
SPBI0RCN......eviiiiiiiici 0°C 10 +70°C...iiiiiiiiiicc i 8-Pin NSOIC
SP690RCP.... ....8-Pin PDIP
SPBIOREN........cooiiiiiiiiiiii ~40°C t0 +85°C..iiiiiiiiii 8-Pin NSOIC
SPBO0REP.......cuviiiiiiiii -40°C t0 +85°C. i 8-Pin PDIP
SP8BO2TCN....ciiiiiiiiiiiiiiiiiiie 0°C 10 +70°C..ciiiiiiiiiiiiiicii e 8-Pin NSOIC
SP802TCP.... 0°C 10 +70°Ciiiiiiiiiiiiiiiii e 8-Pin PDIP
SP802TEN.... -40°C to +85°C.... ....8-Pin NSOIC
SPBO2TEP.....cooiiiiiiiiiii e ~40°C 10 +85°Ciiiiiiiiiiiiii 8-Pin PDIP
SPB02SCN.....coiiiiiiiiiiiiiiic e 0°C t0 +70°Ciiiiiiiiiiiiiiiic s 8-Pin NSOIC
SP802SCP.... . e 8-Pin PDIP
SP802SEN.... ....8-Pin NSOIC
SPBO2SEP.........ccccviviiiiiiieiiiiiiiiiineeeenm40°C 10 485°C 8-Pin PDIP
SPB02RCN.......utiiiiiiiiiiiiiiiiiie i 0°C o 0°C.eviiiiiiiiiciie e 8-Pin NSOIC
SPB02RCP......ccoiiiiiiiiiiiiicii 0°C tO+70°Ciiiiiiiiiiii i 8-Pin PDIP
SP8B02REN........ooiiiiiiiiiiii i, -40°C t0 +85°C.. i 8-Pin NSOIC
SP802REP......cccoiiiiiiiii ~40°C t0 +85°C.iiiiiiiiiiii 8-Pin PDIP
SPBOATCN. ...t 0°C 10 +70°C....viiiiiiiiiiicci e 8-Pin NSOIC
SP804TCP.... L0°C O +70°Cini 8-Pin PDIP

SP804TEN.... ..-40°C to +85°C.. ...8-Pin NSOIC

-40°C to +85°C..... ...... 8-Pin PDIP

SP8O4TEP....

SP8BO4ASCN....ccooiiiiiiiiii 0°C 10 +70°C.uiiiiiiiiiiiiiec s 8-Pin NSOIC
SPBO4ASCP.....ccviiiiiiiiiic 0°C 10 +70°C....viiiiiiiiiiiiciiic e 8-Pin PDIP
SP8BO4SEN.......coiiiiiiiiiiiiiii -40°C t0 +85°C...iiiiiiii 8-Pin NSOIC
SPBO4SEP........occiiiiiiiiiic ~40°C t0 +85°C..iiiiiiiiii 8-Pin PDIP
SP804RCN.... ...0°C to +70°C... .8-Pin NSOIC
SP804RCP.... ...0°C to +70°C... ....8-Pin PDIP
SP804REN.... ..-40°C to +85°C. .8-Pin NSOIC
SP8BO4AREP.......ceviiiiiiiiiii -40°C t0 +85°Ciiiiiiiiiiiiii 8-Pin PDIP
SPBO5TCN....ciiiiiiiiiiiiiiiiie 0°C 10 +70°C.ciiiiiiiiiiiiiiciiiii e 8-Pin NSOIC
SP805TCP.... . e 8-Pin PDIP
SP80O5TEN.... . ..8-Pin NSOIC
SPBOSTEP.....ccccoeiiiiiiiiiiiiiiiiiiiiienm40°C 10 4#85°Caii 8-Pin PDIP
SPBO5SCN.....ciiiiiiiiiiiiiiii e 0°C tO+70°Ciiiiiiiiiiiiiiiii s 8-Pin NSOIC
SP805SCP.... Ln0°C o +70°Ciii 8-Pin PDIP
SP805SEN.... ...-40°C to +85°C. ....8-Pin NSOIC
SPBOS5SEP.........cciiiiiiiii -40°C t0 +85°Ciiiiiiiiiiiiiiii 8-Pin PDIP
SPBO5RCN.......utiiiiiiiiiiiiiii 0°C 1o +70°C..iiiiiiiiiiiiiei i 8-Pin NSOIC
SP805RCP.... ....0°C to +70°C...... ....8-Pin PDIP
SP805REN.... ...-40°C to +85°C... .8-Pin NSOIC
SP8O5SREP......cccoiiiiiiiiii ~40°C t0 +85°C.iiiiiiiiiiiii 8-Pin PDIP

Please consult the factory for pricing and availability on a Tape-On-Reel option.
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