“ Qimawv SP690T/S/R, SP802T/S/R,
ViMOA 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 OutputinV . Mode (1.5Q)

10mA Output in Battery Mode (15 Q)

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,

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
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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 ..ot 20mA

V eseeeessessesse e 100mA
Power Dissipation per Package:

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

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

Storage Temperature.............ueeeeeiieeeeeeeeeeeeennnnns -65°C to +160°C
Lead Temperature(soldering,10S€C).........cccvrueareeaieeaieeeieaieaeens +300°C
ESD RALNG....cteeeieiieiieieeieeiee 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 HA 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 Vo |l = 50mA
V.- 0.0015 V.- 0.0003 lour = 250UA, V. > 2.5V
V. In Battery-Backup Mode Vearmery = 0:02 [ Voargry - 0.0045 v lour = 250HA, V, 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, ¥ 3.02V to 5.50V for the SP690S/SP80_§, ¥ 2.72V to 5.50V for the SP690R/SP80_R, \ = 3.60V, and
T, = T, 10 T,s, unless otherwise noted. Typical values taken,at ¥ +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 SP8025/804S, 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 | lsouree = S0UA
_— I = 1.2mA, SP690_/802_ where
RESET, PFO Output Voltage, V, 0.06 0.30 Y .
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 Y )
Ve = Vggr maximum
RESET Output Leakage Current, 1 1 UA Voarrery = OV, V. = Vo, minimum,
NOTE 11 Vieser = OV Or Vi
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 200 40 ns
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: \__ 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: When\,, >V _.>V,, ..V, remains connected to.vuntil V_.drops below Y, .. The

V to-V,, ., comparator has a small 25mV typical hysteresis to prevent oscillation.

NOTE 6: When\,, . >V _.>V_,, V,, remains connected to.Yuntil V__drops below the battery
switch threshold, .

NOTE 7: V_, switches from {/, . to V__when \/_rises above the reset threshold, independent of
V.- Switchover back to )/ 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 wider for Nsing than for \_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

Vearr -2 .| BATTERY
vV SWITCHOVER > Vour
cc > CIRCUIT
2 A A
+ SP690T/S/R
/8 SP802T/S/R
- SP804T/S/R
TTERY SP805T/S/R
SWITCHOVER
§ COMPARATOR
1.25V
¢ + »|  RESET -
Vs .| GENERATOR » RESET / RESET*
7
|~ A
RESET
{ COMPARATOR
§ 1.25V
.| WATCHDOG
wol 6 - TIMER
PFI N
‘ y/a > PFO
|_ 5
POWER-FAIL
COMPARATOR
1.25V
GND | 3
*SP804T/S/R and SP8O5T/S/R only
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PINOUT

_/
Vour % Sim}( E VEBATTERY
2 | SP690T/S/R '7] RESET / RESET*
Vee | SP802T/S/R ]
GND [3] SP804T/S/R [ 6] wbDI
| SPSO5T/S/IR
PFI [4] 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. When \L. is above the Reset Output. — Whenever RESET is
reset threshold, ), connects to ¥, triggered by a watchdog timeout, it goes
through a P-channel MOSFET switch. LOW for 200ms. It stays LOW whenever
When V. falls below the Y\, and V¢ is below the reset threshold and re-
Vieatrtery: Veattery CONNECts to Y 1. mains LOW for 200ms after \. rises
Connect to Y if no battery is used. above the reset threshold or when the

watchdog triggers a reset.

Pin 2 — V.. — +5V Supply Input . _
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. pjy g Viarreny — Backup-Battery Input.
When PFlis less than 1.25V or whegVV When V. falls below \f,,,, and Vs rerys
falls below the \,,, PFO goes LOW, Vour SWitchesfrom V. t0 Vg, ey
otherwise PFO remains HIGH. Connect When V. rises above the reset threshold,

to GND if unused. V 1 reconnects to Y. Vgrrery May
exceed \... Connectto Y. if no battery

Pin 5 — PFO — Power-Fail Comparator .
Is used.

Output. Leave open if unused.

Pin 6 — WDI — Watchdog Input. If WDI
remains HIGH or LOW for 1.6 seconds,
the internal watchdog timer triggers a
reset. The internal watchdog timer clears
when reset is asserted or WDI sees a
rising or falling edge.The watchdog
function cannot be disabled.
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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 7. Reset Output Resistance vs. Temperature
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Figure 9. Battery Current vs. /. Voltage
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Figure 11. V. to V. Vs. Output Current
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Figure 8. Reset Timeout vs. Temperature
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Figure 10. Reset-Comparator Propagation Delay vs.
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Vearrery = 4.5V

100
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Figure 12. V. ... to V_ . Vs. Output Current
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2v
div

RESET

MTQ

1sec/div

Vce
Vearrery = OV
Ta= +25TC
Vce
< 2KQ
Cirmawv
Ulw’\
RESET -RESET
—_330pF
JGND

Figure 13A. SP690A RESET Output Voltage vs.
Supply Voltage

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

v

div

ov

\/

RESET

VA

H

1 sec /div

Vee Vee
Vee
Cirmawv > 10KQ
Ulw’\
RESET .
i |
BATTERY 330pF
o | |

Figure 14A. SP805L RESET Output Voltage vs.

Figure 14B. Circuit for the SP805 RESET Output

Supply Voltage Voltage vs. Supply Voltage
Vee
1V / div L i TA: +25CC
2V VCC
+ 10KQ
RESET Cirnawv
L1V - T UIW’\
RESET .
—— 30pF
JGN D

Figure 15A. SP690A RESET Response Time

Figure 15B. Circuit for the SP690A/802L RESET
Response Time
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1V/div

3.1v

2v =
~_ ~
T RESET I
ov I
10 ps / div
Figure 16A. SP805L RESET Response Time
13v PFI -
12v
Vo= BV
Vaarrery = 0
N/ N
~N ~N
PFO
5V
L

500ns / div

Figure 17A. Power-Fail Comparator Response Time (fall)
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PFI

12v

Ve 5
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—~

PFO

500ns / div

Figure 18A. Power-Fail Comparator Response Time (rise)

Vee
o < 10KQ
1 N\
Lol D o N
RESET , R

Figure 16B. Circuit for the SP805 RESET Response
Time

+5V
Vee = +5V
Ta=+25TC
PFI - T
— "™\PFO l
+1.25V IBODF

Figure 17B. Circuit for the Power-Fail Comparator
Response Time (fall)

+5V
A
Vee= +5V
Ta=+25C
PFI _
™\ PF

+1.25V 30PF %

Figure 18B. Circuit for the Power-Fail Comparator
Response Time (rise)
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3.0V or 3.3V

VCC

ov

3.0V or 3.3V

VOUT

ov
| |
| |
| |
3.0V or 3.3V N - fp
\ ‘ ‘<—>
RESET | -
******** | | -
3.0Vor3aV ———————— A e
\ \
\ /|
RESET* |
ov \ |
| |
3.0V or 3.3V ; } } \
—_— [\ I /| VeattErRY=PFI1=3.6V
PFO N ; (/ oA

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

2. Areset output 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, SP804T/S/R
and SP805T/S/Rdevicesdiffer in their reset-

THEORY OF OPERATION

The SP690T/S/R, SP802T/S/R, SP804T/S/R
and SP805T/S/Rdevices aramicroprocessor
(UP) supervisory circuits that monitor the power
supplied to digital circuits such as microproces-
sors, microcontrollers, or memory. The seriesis
an ideal solution for portable, battery-powered
equipmentthat requires power supply monitoring.
Implementing this series will reduce the
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. Shorting }{,; to ground -

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

for applications in automotive systems, intelligent

instruments, and battery-powered computers andthese devices. Decouple both\and \j

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 +3.3V or +3.0V
L Unregulated
- ) Vee
up | RESET _ pin 7+ R
——— SipeX | PFI
‘N M I PFO SP690T/S/R
SP802T/SIR
I/OLINE  WDI| SP80eram $Re
Vour =
lGND — VBaTTERY
BUs| ‘GND
CMOS | Vcc 3.6V
RAM — Lithium
I Battery
JGND “—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

a decoupling capacitor - may potentially damage
: ) ATTERY

pins to ground by placing QUE capacitors as
close to the device as possible. The operational
features and benefits of th®P690T/S/R,
SP802T/S/R, SP804T/S/Rand SP805T/S/R
devicesare described in more detail below.

Reset Output

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

RESETIis guaranteed to be a logic LOW for OV
<V <Vgxgp Providedthat{, rrery IS greater
than 1V. Without a backup battery, RESET is
guaranteed valid for M. > 1V. Once V..
exceeds the reset threshold, an internal timer
keeps RESET low for the reset timeout period.
After this period, RESET goes HIGH, as seenin
Figure 109.

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 time_Y goes
below the reset threshold, the internal timer
restarts.

SP690T/S/R DS/10 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 theVatchdog Input section.
The watchdog circuit monitors tpd's activity.
TheSP804T/S/RandSP805T/S/Ractive-HIGH If the uP 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/Rand SP802T/S/RRESET 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 ko).
that exceeds the watchdog timeout period (1.6
sec), RESET pulses low for 200mS. As long as 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 SP690Aseries, the watchdog function
1.6sec. If WDI is tied high or low, a RESET cannotbe disabled.
pulse is triggered every 1.8seg{tplus o).

Power-Fail Comparator
Reset Threshold

The power-fail comparator can be used as an
TheSP690TandSP805Tdevices are designed under-voltage detector to signal the failing of a
for 3.3V systems with &5% power-supply  power supply (it iscompletely separate from the
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 compared to aninternal 1.25V. If PFlisless 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 SP690SandSP805Sdevices are designed goes LOW when V. falls below \,, on
for 3.3V £10% power supplies. Except for power-down. The power-fail comparator turns
watchdog faults, they are guaranteed not toon as \.. crosses Y, 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

TheSP690RandSP805Rdevices are optimized In the event of a brownout or power failure, it
for monitoring 3.0\+10% power supplies. Reset may be necessary to preserve the contents of
will not occur until V.- falls below 2.7V (3.0 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 \£ fails.

TheSP802T/S/RandSP804T/S/Rdevices are  This family of uP supervisors (designed for
respectively similar to th&P690T/S/Rand 3.3V and 3V systems) doesn't always connect
SP805T/S/Rdevices with tightened reset Vg,rrery 0 Vour When \garrery IS greater
and power-fail threshold tolerances. than V... Vgarrery CONNECtS to ¥+ (through
a 1% switch) when .. is below \;,, and
Viaartery IS greater than V..

SP690T/S/R DS/10 SP690T/S/R, 802/T/SIR, 804T/S/R, 805T/S/R Low Power Microprocessor Supervisory © Copyright 2000 Sipex Corporation
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A) 3.0V or 3.3V B) +5V 3.0V or33v

V. Iv
1N4148 = 1N4148 W =
Qimv Vour CONNEgT TO Qimv Vour CONNEQT TO
Vosrear| T STATIC RAM Vorrree| ~0 STATIC RAM
01F = pin 7* CONNECT 01F & pin 7* CONNECT
TO WP TO uP
GND 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

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

backup mode is entered beforg M gets too

close to the 2.0V minimum required to reliably IfV ;,xy is decoupled with a OuF 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. When\..recovers, switchoveris deferred  triggering RESET/RESET. As long as.¥Y
until V. rises above the reset thresholg .V stays above ¥, battery-backup mode cannot
to ensure a stable supply ) is connected to  be entered.

Vcthrough 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 21shows two ways to use a High Value hysteresis of 10mV. This is sufficient for most
Capacitor as a backup power source. The Highapplications where a power-supply line is being
Value Capacitor may be connected through a monitored through an external voltage divider
diode to the 3V input as iRigure 21Ao0r, if a (refer to théVlonitoring an Additional Power
5V supply is also available, the High Value 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. Since Y, ., can exceed V. while V__ resistor between PFO and PFI as shown in
is above the reset threshold, there are noFigure 22A Select the ratio of R1 and R2 such
special precautions when using thgsie that PFI sees 1.25V whenyVfalls to its trip

supervisors with a High Value Capacitor. point (V;5,p). 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 (Vigp)-
These uP supervisors were designed for
battery-backed applications. If a backup power
source is not used, connect both VBATTERY
and \,,; to V... Since there is no need to
switch over to any backup power sourcg, V
does not need to be switched. A direct connec-
tion to V. eliminates any voltage drops across

the switch which may push/y; below V..

SP690T/S/R DS/10 SP690T/S/R, 802/T/S/R, 804T/S/R, 805T/S/R Low Power Microprocessor Supervisory © Copyright 2000 Sipex Corporation
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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 [(/m+ VW)(Rl "% 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

Connecting an ordinary signal diode in series
with R3, as irFigure 22B, causes the lower trip
point (V, ) to coincide with the trip point without
hysteresis (Vrp), SO the entire hysteresis
window occurs above ), .. This method pro-
vides additional noise margin without compro-
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.

The currentthrough R1 and R2 should be at least
1pAto ensure that the 25nA (max over extended
temperature range) PFI input current does not
shift the trip point. R3 should be larger than
10kQ so it does not load down the PFO pin.
Capacitor C1 adds additional noise rejection.

R1 Vee

SP69OT/S/R R
SP802T/SIR
PFI

SP804T/SIR
SP805T/S/R

PFO—

R2
R2

Gl

z

<
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

=

D =

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
‘ Mamimuim Transient Duration
] 11 11 | |
= 1nF Capacitor
V_ . TO GND
IVcc Vee i e o ol
-]
Cirnawv o
Sl S E g 1T
uP E Above Line
RESET RESET & LN | gererateq. |
4.7KQ =2 RESET
| Senerated] | [[[[if==] | 11]I
GND 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 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 theuP, as seen iRigure 23, using negative-going M. pulses, starting at
3.3V and ending below the reset threshold by

Interfacing to pPs with Bidirectional the magnitude indicated (reset comparator

Reset Pins overdrive). The graph shows the maximum pulse

width a negative-going V. transient may
Any uPs with bidirectional reset pins, such as typically have without causing a reset pulse to
the Motorola 68HC11 series, can interface with be issued. As the amplitude of the transient
the SP690_and theSP802_ RESET outputs. increases (i.e. goes farther below the reset
For example, if the RESET output is driven threshold), the maximum allowable pulse width
HIGH and thepP wants to pull it LOW, decreases. Typically, a ( transient that goes
indeterminate logic levels may result. To correct 100mV below the reset threshold and lasts for
this, connect a 4.7k resistor between the 40us or less will not cause a reset pulse to be
RESET output and th@P reset I/O, as in issued.A100nF bypass capacitor mounted close
Figure 24. Buffer the RESET output to other to the V. pin provides additional transient
system components. immunity.

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-going V. transients
(glitches). It is usually undesirable to reset the
UP when \/. experiences only small glitches.
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PACKAGE: PLASTIC

DUAL-IN-LINE

Rk
El E
1
»} ‘k D1 = 0.005" min.
0.127 min. .
( ) Al1=0.015"min.
l D (0.381min.)
1 -
A'=0.210" max.
(5.334 max). 1
Il c=]+=
]
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)

—

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 8-Pin NSOIC
SPBO0TCP...cciiiiiiiitiee e 0°C 10 +70°C ittt 8-Pin PDIP
SPBI0TEN. ...iii i “40°C 10 +85°Ciiiieiiiiiiii e 8-Pin NSOIC
SPBI0TEP....cce e “40°C 10 +85°Ciiiiiiiiiiiee it 8-Pin PDIP
SPBI0SCN...eiiiiiii i 0°C 10 +70°Ceiiiieee e 8-Pin NSOIC
SPBO0SCP....ciiiiiiiiiiiiiiee e 0°C 0 +70°Cuiiiiiiiiieeie et 8-Pin PDIP
SPBO0SEN......outiiiiiiiiiiiaaee e “40°C 10 +85°C.iiiiiiiiieiii i 8-Pin NSOIC
SPBI0SEP.......eiiiieieii e “40°C 10 +85°C.iiiiiiiieeie i 8-Pin PDIP
SPBIORCN. .. ..ttt 0°C 10 +70°C.eiiiiiieeee et 8-Pin NSOIC
SPBI0RCP.....ciiii i 0°C 10 +70°Ciiiiiiii et 8-Pin PDIP
SPBI0OREN......ciiiiiiiiaiiiiiiie e “40°C 10 +85°C.iiiiiiiiiiiiie e 8-Pin NSOIC
SPBI0REP......cciiiiiiii “40°C 10 +85°Ciiiiiiiiieeii et 8-Pin PDIP
SPBO2TCN. ...ttt 0°C 10 +70°C.niiiiiiiiiiiieee e 8-Pin NSOIC
SPBO2TCP..iiiiiiie e R O (o T L O 8-Pin PDIP
SPBO2TEN....ciiiiiiiiiiieeec e “40°C 10 +85°Ciiiiiiiiiiiiiii e 8-Pin NSOIC
SPBO2TEP ...t “40°C 10 +85°%Ciiiiiiiiieiee et 8-Pin PDIP
SPBO2SCN...eiiiiiiiiiieeee et 0°C 10 +70°Cueiiiiiiiiiiiieeeee e 8-Pin NSOIC
SPBO2SCP.. . 0°C 10 +70°Ciiiiiiiiiee e 8-Pin PDIP
SPBO2SEN.......uutiiiiiiiiiiiiieeei e SA40°C 10 85ttt 8-Pin NSOIC
SPBO2SEP......coiiiitee e “40°C 10 +85°Ciiiiiiiiiiiieeee e 8-Pin PDIP
SPBO2RCN... ...ttt 0°C 10 0°Cinieeieiiie e 8-Pin NSOIC
SPBO2RCP....cceiiiiiiiiiie et 0°C tOH70°Ciiiiiieeee e 8-Pin PDIP
SPBO2REN. ...t “40°C 10 +85°C..ccceiiiiiciiiiiiieiee e 8-Pin NSOIC
SPBO2REP.......ciiitiiiieiee e “40°C 10 +85°Ciiiiiiiiiiieieiii e 8-Pin PDIP
SPBOATCN. ...ttt 0°C 10 +70°Cuiiiiiiiiiiiiiee et 8-Pin NSOIC
SPBOATCP...coiiiiii et 0°C 10 +70°C.iiiiiiiiieeee et 8-Pin PDIP
SPBO4ATEN. i “40°C 10 +85°Criiieeeiieicciiiieee e 8-Pin NSOIC
SPBOATEP ...ttt “40°C t0 #85°Ciiiiiiiiiiiiieiiie e 8-Pin PDIP
SPBO4SCN ..o 0°C 10 +70°Ciiieeeie e 8-Pin NSOIC
SPBOASCP.. .ottt 0°C 10 +70°%Cuiiiiiiiiiiiiiie ettt 8-Pin PDIP
SPBO4SEN. . ..ottt “40°C 10 +85°Ciiiiiiiiiiii et 8-Pin NSOIC
SPBOASEP.....ccoiiiiiiie e “40°C 10 +85°Ciiiiiiiiiiiie e 8-Pin PDIP
SPBO4RCN....cciiiiiiiiiiiie et R O (o T 0 L O 8-Pin NSOIC
SP8BO4ARCP.....eiiiiiiiiiiiii e 0°C 10 +70°Ciiiiiiiiiiiiiieee e 8-Pin PDIP
SPBOAREN......cciiiiiiiiiiiiiiieeee et “40°C 10 +85°Ciiiiiiiieieii e 8-Pin NSOIC
SPBO4REP......coiiiiii e “40°C 10 +85°Cciiiiiieeei et 8-Pin PDIP
SPBO5TCN. ..ot 0°C 10 +70°C..iiiiiiiiieieee e 8-Pin NSOIC
SPBOS5TCP...ciiiiiiiiiitie e 0°C 0 +70°C.iiiiiiiie et 8-Pin PDIP
SPBOSTEN....ceiiiiiiiteiiieee e “A0°C 10 +8C.eiiiiiiiiieee e 8-Pin NSOIC
SPBOSTEP....cc e “40°C 10 +85°Ciiiiiiiiieeee i 8-Pin PDIP
SPBO5SCN..ceiiiiiieei it 0°C tOH70°Ciiieeiie et 8-Pin NSOIC
SPBO5SCP....ciiiiiieeee e 0°C 10 +70°C.iiiiiiciciiiieee e 8-Pin PDIP
SPBO5SEN. ..ottt “40°C 10 +85°Ciiiiiiiiiieiiii i 8-Pin NSOIC
SPBO5SEP.....uuuiiiiiiie e “40°C 10 +85°C.iiiiiiiiiiiieee e 8-Pin PDIP
SPBO5RCN. ... ..uiiiiiiiiiiiiiee e 0°C 10 +70°Ciiiiiiiiiieeee e 8-Pin NSOIC
SPBO5RCP....iiiiii e (R O (o T 0 e O 8-Pin PDIP
SPBO5REN......ciiiiiiiiiiiiiii e “40°C 10 +85°C.ciiiiiiiiiiiiiee e 8-Pin NSOIC
SPBOSREP.......uutiiiiiiiiiiiaee e “40°C 10 +85°Ciiiiiiiiiieee 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.

SP690T/S/R DS/10 SP690T/S/R, 802/T/S/R, 804T/S/R, 805T/S/R Low Power Microprocessor Supervisory © Copyright 2000 Sipex Corporation

20

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6252049/SP690RCN.html

