“ Qimawv SP690T/S/R, SP802T/S/R,
ViU SP804T/S/R, and SP805T/S/R

3.0V/3.3V Low Power Microprocessor
Supervisory with Battery Switch-Over

RESET and RESET Outputs

Reset asserted downto V .= 1V

Reset Time Delay - 200ms

Watchdog Timer - 1.6 sec timeout

40pA Maximum V . Supply Current
1pA Maximum Battery Supply Current
Power Switching

50mA Output in V_. Mode (1.5Q)

10mA Output in Battery Mode (15Q)

m Battery Can Exceed V. in Normal Operation
m Precision Voltage Monitor for Power-Fail
or Low-Battery Warning

Available in 8 pin SO and DIP packages
m Pin Compatible Upgrades to
MAX690T/S/R, MAX802T/S/R,
MAXB804T/S/IR, MAX805T/S/IR

DESCRIPTION

The SP690T/S/R, SP802T/S/R, SP804T/S/R and SP805T/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 SP805T/S/R devices include a watchdog timer, a uP 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 pP 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 RES'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 3.075V +60mV 2% YES YES
SP690S/805S LOW/HIGH 2.925V +75mV +4% YES YES
SP802S/804S LOW/HIGH 2.925V +60mV +2% YES YES
SP690R/805R LOW/HIGH 2.625V +75mV +4% YES YES
SP802R/804R LOW/HIGH 2.625V +60mV 2% YES YES

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

AllOther Inputs (NOTE 1)...
Continuous Input Current:

Ve eemeenee e 100mA

Vg AT e eseeseeseese ettt ettt 20mA

GIND e 20mA

WD, PRl 20mA
Continuous Output Current:

RESET, RESET, PFO...ouiuiiiieieieeeeeeesenessnesessesneees 20mA

W ereeeese st 100mA
Power Dissipation per Package:

8pin NSOIC (derate 6.14mW/°C above +70°C).............. 500mwW

8pin PDIP (derate 11.8mW/°C above +70°C).............. 1,000mwW

Storage Temperature.............ueeeeiieeereeeeeeeeennnnns -65°C to +160°C
Lead Temperature(soldering,10SEC).........cccourveaueriueaieeeiieaieaeens +300°C
ESD RALNG. . .cvieeeeiieieeieeiee e 4KV Human Body Model

SPECIFICATIONS

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
socket before devices are removed.

V. =3.17V to 5.50V for the SP690T/SP80_T,. ¥ 3.02V to 5.50V for the SP690S/SP80_g, ¥ 2.72V to 5.50V for the SP690R/SP80_R, \ = 3.60V, and
T, =T, to T, unless otherwise noted. Typical values taken gt ¥ +25°C.

PARAMETERS MIN. TYP. MAX. | UNITS | CONDITIONS
Operating Voltage Range, 1.0 55 Volts
VCC or VBATTERY’ NOTE 1
V. Supply Current, I .., 25 40 MA excluding I,
V. Supply Current in Battery 20 40 UA V=2.0V,\Vyrremy=2-3V,
Backup Mode excluding 1,
\Y Supply Current in

parrery SUPPY 0.4 1 MA | excluding I,
Any Mode, NOTE 2
Voarrery L€aKage Current, NOTE 3 0.001 0.5 HA
Voarrery L€aKage Current, NOTE 4 -0.1 0.02 PA 3.3V >V >V, ey 0.2V
Output Voltage, V V.- 0.03 V.- 0.0075 | =5mA

V.-03 V.- 0.075 V|1, = 50mA
V.- 0.0015 V.- 0.0003 lour = 250UA, V. > 2.5V
V,; In Battery-Backup Mode Voarmery = 0:02 [ Voargry - 0.0045 v lour = 250HA, Vi, ey = 2.3V
VBATTERY - 0018 IOUT = 1mA’ VBATTERY = 23\/
VBATTERY - 015 |OUT = 10mA’ VBATTERY = 33V

Battery Switch Threshold, 0.065 0.025 v Voarrery = Veor Vew > Vee > 1.75V, NOTE 5
V. falling 2.30 2.40 2.50 Voarrery > Voo 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, W 3.02V to 5.50V for the SP690S/SP80_S, ¥ 2.72V to 5.50V for the SP690R/SP80_R, \ = 3.60V, and
T, = T, 10 T, Unless otherwise noted. Typical values taken,gf ¥ +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, t,, 140 200 280 ms
RESET, PFO Output Voltage, V, | V..-0.3 | V..-0.15 Vo | lgouree = S0UA
_ I = 1.2mMA, SP690_/802_ where
RESET, PFO Output Voltage, V, 0.06 0.30 Vv .
Ve = Vggr Minimum
RESET, PFO Output Voltage, V 0.13 0.30 \Y Vorrrery = OV, V= 1.0V, I, = 40pA
I = 1.2mMA, SP804_/805_ where
RESET Output Voltage, V 0.06 0.30 Vv i
Ve = Vggr maximum
RESET Output Leakage Current, 1 1 A Vaarrery = OV, Ve = Vg minimum,
NOTE 11 H Vieser = OV Or V.
Output Short to GND Current, |,
— — 180 500 HA |V, =3.3V,V,, =0V
PFO and RESET
Watchdog Timeout, t, 1.12 1.60 2.24 S Vi < 3.6V
WDI Pulse Width 1 Hs
WDI Input Threshold
Vi, 0.7 x V. \Y
A 0.3x V.
WDI Input Current -1 0.01 1 HA oV < VCC < 5.5V
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, V,, 10 20 mV | PFlrising, V . < 3.6V
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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 SP690R/SP80_R, Y = 3.60V, and
T, = T, 10 T,u, unless otherwise noted. Typical values takenat ¥ +25°C.

NOTE 1: The following are tested at,)/, = 3.6V and V. = 5.5V: V. 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 ., =3.6V, V_.=3.5V and 0V.

NOTE 3: Leakage current into the battery is tested under the following worst-case conditigns: V
=55V,V,,,=18Vandaty =1.5V,\,,  =10V.

NOTE 4: "-" equals the battery-charging current, "+" equals the battery-discharging current.
NOTE5: WhenV_,>V_.>V,, ..V, remaingconnectedoV_.untilV__.dropsbelowV The

V to-V,, ., comparator has a small 25mV typical hysteresis to prevent oscillation.
NOTE 6: WhenV,, . >V_.>V_ .,V remainconnectedoV_.untilV__dropsbelowthebattery
switch threshold, {,.

NOTE 7: V, switches from {, _ to V__when \/_rises above the reset threshold, independent of
V.- Switchoverbackto V . occursat the exactvoltagethat causesRESETto go HIGH (onthe
SP804_and SP805_ RESET goes LOW). Switchover occurs 200ms prior to reset.

NOTE 8: Theresethresholdoleranceswiderfor V__risingthanfor V __falling toaccommodatthe
10mV typical hysteresis, which prevents internal oscillation.

NOTE 9: SP690_ and SP802_ devices only.

NOTE 10: SP804_and SP805_ devices only.

NOTE 11: Theleakagecurrentinto or outof theRESETpinis testedvith RESETasserteRESET

output high impedance).

BATT®

sw?
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INTERNAL BLOCK DIAGRAM

VeaTT »| BATTERY
Vv SWITCHOVER
cc > CIRCUIT

A

3

> Vour

+ SP690T/S/R
y/a SP802T/S/R
- SP804T/S/R
ATTERY SP805T/S/R
SWITCHOVER
g COMPARATOR
1.25V
! \ > GENERAT » RESET / RESET*
> NERATOR >
2 7
RESET
{ COMPARATOR
g 1.25V
WDI 6 WA'}FI(I\:/IFI;DROG
PFI N
4 N/ > PFO
o °
POWER-FAIL
COMPARATOR
1.25V
GND | 3

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

N
vor [1] StoeX
Vee [2]SP690T/SIR

| SP802T/S/R
GND | 3 | SP804T/S/R

| SPBO5T/S/R
PFI [2

E VearTERY

7] RESET / RESET*

6] wDI
(5] PFO

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

PIN ASSIGNMENTS

Pin 1 —V g, — Output Supply Voltage for Pin 7 for SP690_/802_only — Active-LOW

CMOS RAM. WhenV .. is abovethe
resetthreshold,V, ; connectsto V.
through a P-channelMOSFET switch.
When V. falls below the Vg, and
Varrery: Vearrery CONNECSO V.
Connect to Y if no battery is used.

Pin 2 — V.. — +5V Supply Input

ResetOutput. — WheneverRESET is
triggered by a watchdog timeout, it goes
LOW for 200ms.It stayd OW whenever
V¢ is belowtheresetthresholdandre-
mains LOW for 200msafter V.. rises
abovethe resetthresholdor when the
watchdog triggers a reset.

Pin 7 for SP804 /805 only — Active-HIGH

Pin 3 — GND — Ground reference for all Open-DrainResetOutput. — The
signals inverse operation of RESET.
Pin 4 — PFI — Power-Fail Comparator Input. piy g — v/ — Backup-Battery Input.

WhenPFIisIessthanl@/orwhenVCC
falls below the V,,, PFO goesLOW,
otherwise PFO remains HIGH. Connect
to GND if unused.

Pin 5 — PFO — Power-Fail Comparator
Output. Leave open if unused.

Pin 6 — WDI — Watchdoglnput. If WDI
remains HIGH or LOW for 1.6 seconds,
the internal watchdogtimer triggers a
reset.Theinternalwatchdogimerclears
when resetis assertedor WDI seesa
rising or falling edge. The watchdog
function cannot be disabled.

BATTERY
WhenVCC_faIIs belowVg,,andVg,rrery:
Vour swﬂqhesfrochc to VgatterRy-
WhenV ..risesaboveheresethreshold,
V oyt reconnects to M. Vg ATTERY TAY
exceed/ .. ConnectoV . if nobattery
Is used.

SP690T/S/R JAN 30-06 SP690T/S/R, 802/T/SIR, 804T/S/IR, 805T/S/R Low Power Microprocessor Supervisory © 2006 Sipex Corporation
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TYPICAL CHARACTERISTICS (T

AMB

= 25°C, unless otherwise noted)
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Figure 1. V_. Supply Current vs. Temperature (Normal
Mode)
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Figure 2. Battery Supply Current vs. Temperature
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Figure 5. V.. to V, ; On-Resistance vs. Temperature

Figure 6. Reset Threshold vs. Temperature
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Figure 11. V. to V,; Vs. Output Current Figure 12. \}, . cry 10V, Vs. Output Current
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1sec/div

VFC
Veartery = OV
Ta= +25T
VCC
2 2KQ
Cirmawv
UIV\"\
RESET »RESET
—_330pF
J?ND

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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Nl | /
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1 sec /div

Ve Vo
VCC
Cirmawv 10KQ
UIM”\
RESET , | R
VBATTERY l 330p|:
o | |

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

Figure 14B. Circuit for the SP805 RESET Output
Voltage vs. Supply Voltage

\/‘CC
1/ div L i ! TA: +25%
A% VCC
¥ § 10KQ
RESET Cirnawv
3.1V = - Ulw’\
RESET .
—~ 30pF
o J?ND

Figure 15A. SP690A RESET Response Time

Figure 15B. Circuit for the SP690A/802L RESET

Response Time
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[ : ] Vee Vee
1V /div T
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3.1V V
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2v =
o 10KQ
Ta -4
Ay 1 (S LIS =Y N
| — RESET , .
o l l
330pF
° lGND I
us / div
Figure 16A. SP805L RESET Response Time Figure 16B. Circuit for the SP805 RESET Response
Time
+5V
1.3V PFI -
12V VCC = +5V
Voo 5V o
L Ta=+25C
§1KQ
~ ~N
~_ N
PFI
PFO pt T 1] —_—
. }\>PFO .
/ l
oV =
+1.25V 30pF
500ns / div I
Figure 17A. Power-Fail Comparator Response Time (fall) Figure 17B. Circuit for the Power-Fail Comparator
Response Time (fall)
1.3v PEI - +5“\/
1.2v
VoS Vee = +5V
Veartery =0 (o)
~ Ta=+25C
~ i
£ PFI
———PFO _
P 5
/ d
/ +1.25V Tm30pF  $1KQ
2 T
500ns / div = = = =
Figure 18A. Power-FailComparator Response Time (rise) Figure 18B. Circuit for the Power-Fail Comparator

Response Time (rise)
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3.0V or 3.3V v
RST
VCC Vsw
ov
3.0V or 3.3V \ I
\ZBATTERY:3-6V
VOUT r
Vsw
oV Y
3.0V or 3.3V \ fup pr—
RESET
3.0V or 3.3V 7
RESET* /
3.0V or 3.3V /
—— / Veartery=PFI=3.6V
PFO lour=0mA
ov
*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/Rdevices provide four key
functions:

1. A batterybackupswitchfor CMOS RAM,
CMOS microprocessors, or other logic.

2. A resebutputduringpower-uppower-down
and brownout conditions.

3. Areset pulse if the optional watchdog timer
has not been toggled within a specified time.
4. A 1.25V thresholddetectorfor 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,SP804T/S/R
and SP805T/S/Rdevicesdiffer in their reset-
voltagethresholdlevelsandareideally suited
for applicationsn automotivesystemsintelligent
instrumentsandbattery-poweredomputersnd
controllers. The seriesis a solid match for

designswhere it is critical to monitor the
powersupplyto the uP andit’s relateddigital

components.

Regulated +?.3V or +3.0V
Unregulated
. VCC
up | RESET___ pin 71 R
—] SipeX | PEI
NM' PFO SP690T/S/R
[~ SP802T/SIR
/O LINE___ WDIf S8%reR %Rz
lGND Vour VBATTERY
lGND
CMOS | _Vcc 3.6V
RAM [* — Lithium
l Battery
lGND I 0.1pF
*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

THEORY OF OPERATION

The SP690T/S/R,SP802T/S/R,SP804T/S/IR
and SP805T/S/Rdevicesare microprocessor
(UP)supervisorgircuitsthatmonitorthepower
suppliedodigital circuitssuchasmicroproces-
sorsmicrocontrollersprmemory.Theseriess
an ideal solution for portable, battery-powered
equipmenthatrequireowersupplymonitoring.
Implementing this series will reduce the
numberof componentandoverallcomplexity.
The watchdog functions of this product family
will continuouslyoversegheoperationastatus
of a system.

ThesepP supervisorycircuits are not short-
circuit protected. ShortingV  ,; to ground-
excludingpower-uptransientsuchascharging

a decoupling capacitor - may potentially damage
thesedevicesDecouplébothV ..andV g, 11ery
pinsto groundby placing0.1uF capacitorsas
closeto thedeviceaspossible. Theoperational
featuresand benefits of the SP690T/S/R,
SP802T/S/R,SP804T/S/Rand SP805T/S/R
devicesare described in more detail below.

Reset Output

The microprocessor'¢§jP's) resetinput starts
thepuP in a known state. When th® is in an
unknownstate,it shouldbe heldin reset.The
SP690T/S/R,SP802T/S/R,SP804T/S/Rand
SP805T/S/R devices assert reset during
power-up and preventcode executionerrors
during power-down or brownout conditions.

RESETis guaranteetb bealogic LOW for OV
<Vc<VggpprovidedhatVy,ropy isgreater
than 1V. Without a backup battery, RESET is
guaranteedvalid for V. > 1V. Once V.
exceedghe resetthreshold,an internal timer
keeps RESET low for the reset timeout period.
After thisperiod, RESETgoedHIGH, asseernn
Figure 109.

If a brownoutconditionoccursandV .. dips
belowtheresetthreshold RESETgoesLOW.
Each time RESET is triggered, it stays low for
the resettimeout period. Any time V. goes
below the resetthreshold,the internal timer
restarts.

SP690T/S/R JAN 30-06 SP690T/S/R, 802/T/SIR, 804T/S/IR, 805T/S/R Low Power Microprocessor Supervisory
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The watchdogtimer can also initiate a reset.
Refer to theVatchdog Input section.

TheSP804T/S/RandSP805T/S/Ractive-HIGH
RESET output is opendrain and the inverse
of the SP690T/S/Rand SP802T/S/RRESET
outputs.

RESETisalsotriggeredoy awatchdogimeout.

Watchdog Input

ThewatchdogircuitmonitorsthepP'sactivity.
If the uP doesnot toggle the watchdoginput
(WDI) within 1.6sec, a reset pulse is triggered.
The internal 1.6sec timer is cleared by either a
resefpulseor by atransition(LOW-to-HIGH or
HIGH-to-LOW) at WDI. If WDI is tied HIGH
or LOW, a RESET pulse s triggeredevery

If WDI remains either high or low for a period 1.8sec ({,, plus &)

thatexceedghe watchdogtimeoutperiod(1.6
sec),RESETpulsedow for 200mS.Aslongas
RESETis assertedhewatchdogimerremains

As long asresetis assertedthe timer remains
cleared and does not count. As soon as reset is

cleared. When RESET comes high, the watch- de-assertedthe timer startscounting. Unlike

dogresumesimingandmustbeservicedvithin
1.6sec.If WDI is tied high or low, a RESET
pulse is triggered every 1.8seg{tplus o).

Reset Threshold

TheSP690TandSP805Tdevicesaredesigned
for 3.3V systemswith a 5% power-supply

the 5V SP690Aseries the watchdogfunction
cannot be disabled.

Power-Fail Comparator
The power-fail comparatorcan be usedas an

under-voltage detector to signal the failing of a
powersupply(it iscompletelyseparatéromthe

tolerance and a 10% system tolerance. Exceptrestof the circuitry and doesnot needto be

for watchdodraults,resewill notasseraslong
asthepowersupplyremainsabove3.15V(3.3V

dedicatedto this function). The PFI input is
comparedoaninternall.25V.If PFlislessthan

- 5%). Reset is guaranteed to assert before theV ., PFO goes low.

power supply falls below 3.0V.

TheSP690SandSP805Xevices are designed

for 3.3V £10% power supplies. Except for
watchdogfaults, they are guaranteedot to
assertesetaslongasthesupplyremainsabove
3.0V (3.3V - 10%). Resetis guaranteedo
asserbeforethepowersupplyfailsbelow2.85V
(Ve - 14%).

The SP690RandSP805Rdevices are optimized

formonitoring3.0V+10%powersuppliesReset
will notoccuruntil V. falls below2.7V (3.0V
- 10%), but is guaranteedo occur beforethe
supply falls below 2.55V (3.0V - 15%).

TheSP802T/S/RandSP804T/S/Rdevices are

respectivelysimilar to the SP690T/S/Rand
SP805T/S/R devices with tightened reset
and power-fail threshold tolerances.

The power-fail comparatoturns off and PFO
goes LOW when V. falls below Vg, on
power-down. The power-fail comparator turns
on as V. crossesVg,, on power-up.If the
comparator is not used, connect PFI to ground
and leave PFO unconnected.

Backup-Battery Switchover

In the eventof a brownoutor powerfailure, it
may be necessaryo preservethe contentsof
RAM. With a backup battery installed at
Veartery: the devicesautomatically switch
RAM to backup power when \£ fails.

This family of puP supervisors(designedfor
3.3V and 3V systems)yoesn'talwaysconnect
Vearrery 10 Vour WhenVg,reqy IS greater
thanV .. VearTERY CONNECESOV ) ) (through
a 15Q switch) whenV . is below V,, and

Viaartery IS greater than V..
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A) 3.0V gr3.av
V.
1N4148 =
Qimv Vour CONNEgT TO
Vosrrear| 0 ¢ STATIC RAM
0.1F pin 7*  CONNECT
TO pP
GND

B) +5vV 3.0V or 3.3V

VCC

1N4148
Sinex | Vour CONNECT TO
Vo] ~ STATIC RAM
01F pin 7* CONNECT
TO UP
GND

-

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

Figure 21. Using a High Capacity Capacitor as a Backup Power Source

SwitchovematV g, (2.40V)ensureshatbattery-
backupmodeis enteredbeforeV  ; getstoo
close to the 2.0V minimum required to reliably
retaindatan CMOSRAM. Switchoveiathigher
V. Voltageswould decreasebackup-battery
life. WhenV ..recoversswitchoveisdeferred
until V. rises above the reset thresholg .V

to ensureastablesupply. V1 is connectedo
Vcthrough a 1.8 PMOS power switch.

Using a High Capacity Capacitor as a
Backup Power Source

Figure 21shows two ways to use a Higlalue
Capacitorasabackuppowersource.TheHigh
Value Capacitormay be connectedhrougha
diode to the 3V input as iRigure 21Aor, if a
5V supplyis also available,the High Value

Capacitor may be charged up to the 5V supply

asin Figure 21B allowing a longer backup
period.SinceV . canexceed/ .whileV .
is above the reset threshold, there are no
special precautions when using these puP
supervisors with a Highalue Capacitor

Operation Without a Backup Power
Source

These WP supervisors were designed for
battery-backedpplications.If abackuppower
sourceis not used,connectboth VBATTERY
andV,; to V.. Sincethereis no needto
switch over to any backup power sourcg, V
does noneedto beswitched. A direct connec-
tionto V. eliminatesanyvoltagedropsacross
the switch which may push/y; below V..

Replacing the Backup Battery

If Vg arrery ISDecoupledvith a0. JuF capacitor
to ground,the backupbatterycanbe removed
while V. remainsvalid without danger of
triggering RESET/RESET.As long as V.
stays above Y, battery-backup mode cannot
be entered.

Adding Hysteresis to the Power-Fail
Comparator

The power-fail comparatohasa typical input
hysteresis of 10mV. This is sufficient for most
applicationsvhereapower-supplyineis being
monitoredthroughan externalvoltagedivider
(refertotheMonitoring an Additional Power
Supply section).

If additional noise margin is desired, connect a
resistor betweenPFO and PFI as shownin
Figure 22A. Select the ratio of R1 afR such
that PFI seesl.25V whenV, falls to its trip
point (V,,p)- R3 addsthe hysteresisand will
typically bemorethan10timesthevalueof R1

or R2. The hysteresiswindow extendsboth
above(V,,) andbelow (V,) the original trip

point (Vigp)-
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1
Vee

SP690T/S/R
SP802T/S/IR
SP804T/S/R
SP805T/S/IR

o

1H2

TOWP

*OPTIONAL

ov Vo v !

v

R1+R2

Virie = Veer ( R2 )
1+1 +1

Voer + Vi
( ’ )(Rl)(m R2 R3)
1 +1 +1 Y- Voo
’Rl[ (1 R2 R3)

WHERE Ve = 1.25V

Ve = 10mV

B.)

SP690T/S/R
SP802T/S/IR
SP804T/SIR
SP805T/S/IR

PFO

[2)
z
IS}

-

PFO 1

ov

<

ov

R1+R2
Ve = Veer (T)
1 1 1
V. =R1 [(lmww)(R1 % R

WHERE

- Ve V)]

Ve = 1.25V
Ve = 10mV
V, = DIOD FORWARD VOLTAGE DROP

Figure 22A. Adding Additional Hysteresis to the Power-Fail Comparator.

Figure 22B. Shifting the Additional Hysteresis above Y

Connectingan ordinary signaldiodein series
with R3,asin Figure 22B, causeshelowertrip
point(V ) tocoincidewith thetrip pointwithout
hysteresis(V,z,p), SO the entire hysteresis
window occurs above ), .. This method pro-

ThecurrenthroughRlandR2shouldbeatleast
1pAtoensurghatthe25nA(maxoverextended
temperaturgange)PFI input currentdoesnot
shift the trip point. R3 shouldbe larger than
10kQ so it doesnot load down the PFO pin.

vides additional noise margin without compro- Capacitor C1 adds additional noise rejection.

misingtheaccuracyof thepower-failthreshold
when the monitored voltage is falling. It is
usefulfor accuratelydetectingwhenavoltage
falls past a threshold.

R1 Vee

SPE9OT/S/R Rl
SP802T/SIR
PFI PFO

SP804T/SIR
SP805T/S/R

R2
R2

Gl

z

D

<
i

Vee
+ V-

PFO {
Vi Vige OV

Vigp = R2 [(v +V,, )(Rl1 +R12 V(C ]
_ 1+ Ve
R2[ (Rl RZ)

WHERE  Vpgr = 1.25V

Ve = 10mV
NOTE: Vi IS NEGATIVE

=

ppo‘

_ R1+R2
Vrrip = Veer ( R2 )
R1+R2
Vi :(/Pn+ Vn;») ( R2 )

3.0V OR 3.3V
|

Vee

SP690T/S/IR
SP802T/SIR

PFO

SP804T/SIR
SP805T/SIR

PFI

@
z

D

H

Vee

I

V;
Trip Vi,

Figure 23. Using the Power-Fail Comparator to Monitor an Additional Power Supply
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Buffered RESET connects to System Components
Mamimum Translent DuraBan
] 11 11 AL |
= 1nF Capacitor
IVCC IVCC i I ] .\./?.U.T..TO.G.N.I? |
-]
Cinawv o
Sl S E RNl I
S ol : Aeretre
RESET _nnd RESET 5 LU, | cenerated |
4.7KQ =2 RESET
| Generated] | [[[[if==] | 11]I
J'GND J'GND Rieset Dverdrine joy]
Figure 24. Interfacing to Microprocessors with Figure 25. Maximum Transient Duration without
Bidirectional RESET 1/O Causing a Reset Pulse vs. Reset Comparator Overdrive

Monitoring an Additional Power Supply

TheseauP supervisors can monitor either positive Figure 25 showsmaximumtransientduration
or negativesuppliesusing a resistorvoltage 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 theuP, as seen iRigure 23, using negative-goingV .. pulses,starting at
3.3V andendingbelow the resetthresholdby

Interfacing to pPs with Bidirectional the magnitudeindicated (reset comparator

Reset Pins overdrive).Thegraphshowghemaximumpulse

width a negative-goingV .. transientmay
Any pPswith bidirectionalresetpins, suchas typically have without causing a reset pulse to
theMotorola68HC11seriescaninterfacewith be issued.As the amplitude of the transient
the SP690_andthe SP802_RESET outputs. increases(i.e. goes farther below the reset
For example,if the RESET outputis driven threshold)themaximumallowablepulsewidth
HIGH and the uP wantsto pull it LOW, decreases. Typically, a { transient that goes
indeterminate logic levels may result. To correct 100mV belowthe resetthresholdandlastsfor
this, connecta 4.7kQ resistor betweenthe 40us or lesswill not causea resetpulseto be
RESET output and the pP resetl/O, asin issuedA 100nFuypassapacitomountedtlose
Figure 24. Buffer the RESET outputto other to the V. pin provides additional transient
system components. immunity.

Negative-Going V . Transients

Whileissuingresetdo thepP duringpower-up,
power-down,and brownout conditions,these
supervisorsare relatively immune to short-
duration negative-going V. transients
(glitches). It is usually undesirable to reset the
UP when \.. experiences only small glitches.
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»} ‘k D1 = 0.005" min.
(0.1227 min.)

D

PACKAGE: PLASTIC

BE

| 7
El E
' |

A1=0.015"min;

-

-

(0.381min.)

DUAL-IN-LINE

(NARROW)

A=0.210" max.
(5.334 max).

el

il

|

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)
a 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

r—

SMALL OUTLINE (SOIC)

(NARROW)

h x 45°

="
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) (1.270BSC) | (1.270BSC)
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. ... 0 O (o T o L O S 8-Pin NSOIC
SPBO0TCP...cciiiiiiiiiiie e 0°C 10 H70°C ittt 8-Pin PDIP
SPBI0TEN. ...ci it “40°C 10 +85°Ciiiiiiiiiiiii e 8-Pin NSOIC
SPBI0TEP....cceeiiiiee e “40°C 10 +85°Criiiiiiiiiiiee it 8-Pin PDIP
SPBI0SCN...eiiiiiiie e 0°C 0 +70°Ceiiiiiiceee e 8-Pin NSOIC
SPBO0SCP.....utiiiiiiiiiiieeeee e 0°C 0 H70°C.iiiiiiieeiieee e 8-Pin PDIP
SPBO0SEN. ... .ottt “40°C 10 +85°Ciiiiiiiieeiii e 8-Pin NSOIC
SPBI0SEP......eueiiieiei e “40°C 10 +85°C.iiiiiiiieeee e 8-Pin PDIP
SPBIORCN. .....cuiiiiiiiiiiieiee e 0°C 10 +70°C.eii et 8-Pin NSOIC
SPBI0RCP.....ciiiii i 0°C 10 +70°Ciiiiiii it 8-Pin PDIP
SPBI0OREN......ciiiiiiiiiiiiiiiie e “40°C 10 +85°C.iiiiiiiiiiiiie e 8-Pin NSOIC
SPBI0REP......coiiiiiiiiii e “40°C 10 +85°Ciiiiiiiiieeei et 8-Pin PDIP
SPBO2TCN. ...ttt 0°C 10 +70°C.iiiiiiiiieieee et 8-Pin NSOIC
SPBO2TCP..ciiiiiiiie e R O (o T 4 L OSSP 8-Pin PDIP
SPBO2TEN. ..ottt “40°C t0 +85°Ciiiiiiiiiiiieiiii e 8-Pin NSOIC
SPBO2TEP ...t “40°C 10 +85°%Ciiiiiiiiieeiei it 8-Pin PDIP
SPBO2SCN...eiiiiiiiiiieeeeei et 0°C 10 +70°Cueciiiiiiiiiiieieeeee e 8-Pin NSOIC
SPBO2SCP.. . 0°C 10 +70°Ciiieiiiiieeeee e 8-Pin PDIP
SPBO2SEN.......uutiiiiiiiiiiiiieeeiie e S40°C 10 85, .ttt 8-Pin NSOIC
SP8BO2SEP......coi ittt “40°C 10 +85°Ciiiiiiiiiiiieeeee e 8-Pin PDIP
SPBO2RCN. .. ...ttt 0°C 10 0°Chiniieeiieiiee e 8-Pin NSOIC
SPBO2RCP....ccciiiiiiiiie e 0°C t0H70°Ciiiiieeee e 8-Pin PDIP
SPBO2REN. ...t “40°C 10 +85°C..ccceiiiiiiiiiiiiieet e 8-Pin NSOIC
SPBO2REP.......ciiiiiiiiie e “40°C 10 +85°Ciiiiiiiiiiiiieii i 8-Pin PDIP
SPBOATCN. ...ttt 0°C 10 +70°Cueiiiiiiiiiie e 8-Pin NSOIC
SPBOATCP...coiiiiiiiteeee e 0°C 10 +70°C. ittt 8-Pin PDIP
SPBOATEN. ..eeiiiieee e “40°C 10 +85°Criiiieeeieeiieciiiieee e 8-Pin NSOIC
SPBOATEP ...ttt “40°C t0 #85°Ciiiiiiiiiiiiiieii e 8-Pin PDIP
SPBO4SCN. .o 0°C 10 +70°Ciiieeee e 8-Pin NSOIC
SPBOASCP.. .ottt 0°C 10 +70°%Cuiiiiiiiiiiiiee et 8-Pin PDIP
SPBO4SEN......coiiiiiiiiiiic e “40°C 10 +85°Ciiiiiiieiiii e 8-Pin NSOIC
SPBOASEP......ccii it “40°C 10 +85°Ciiiiiiiiiiiiie e 8-Pin PDIP
SPBO4RCN....cciiiiiiiiea e R O (o T 0 L O 8-Pin NSOIC
SPBOARCP.....cciiiiiiiiiiee e 0°C 10 +70°Ciiiiiiiiiiiiiieee e 8-Pin PDIP
SPBOAREN......cciiiiiiiiiiiiiiiiiieee e “40°C 10 +85°Ciiiiiiiieeiie it 8-Pin NSOIC
SPBO4REP......coiiiieee e “40°C 10 +85°Cciiiiiieeee et 8-Pin PDIP
SPBO5TCN. ..ottt 0°C 10 +70°C. e s 8-Pin NSOIC
SPBOSTCP...cciiiiiiiiite e 0°C 0 +70°Cuiiiiiiiiiie et 8-Pin PDIP
SPBOSTEN. ...ceiiiiiiiteeeee e “A0°C 10 +8C. i 8-Pin NSOIC
SPBOSTEP ... “40°C 10 +85°Criiiiiiiiieeei it 8-Pin PDIP
SPBO5SCN..cciiiieieiiii e 0°C tOH70°Ciiieeiiee et 8-Pin NSOIC
SPBO5SCP....c i 0°C 10 +70°C.iiiiiiicciiiiiere e 8-Pin PDIP
SPBO5SEN. ...t “40°C 10 +85°Ciiiiiiiiiiiiiii e 8-Pin NSOIC
SPBO5SEP.....uuiiiiii e “A40°C 10 +85°Ciiiiiiiiiiiieee e 8-Pin PDIP
SPBO5RCN... ...ttt 0°C 10 +70°Ciiiiiiiiicietieee e 8-Pin NSOIC
SPBO5RCP....iiiiiii e (R O (o T 0 e O 8-Pin PDIP
SPBO5REN......ciiiiiiiiiiiiiii e ~40°C 10 +85°C.iiiiiiiiiiiiiiee e 8-Pin NSOIC
SPBO5SREP.... ..ttt “40°C 10 +85°Ciiiiiiiiieeeee e 8-Pin PDIP

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

Sipex Corporation

Headquarters and

Sales Office

22 Linnell Circle
Billerica, MA 01821
TEL: (978) 667-8700
FAX: (978) 670-9001
e-mail: sales@sipex.com

Sales Office

233 South Hillview Drive
Milpitas, CA 95035
TEL: (408) 934-7500
FAX: (408) 935-7600

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not assume any liability arising out of the
application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others.
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