5 DALLAS /M AXIM DS1836/A/B/C/D
3.3V/5V MicroManager

WWW.maxim-ic.com

FEATURES PIN ASSIGNMENT

= 5V or 3.3V power-on reset >, —

* True 3V operatin power switch vee [1 8] RSTCRST)

= Switches to battery &8V (2.6V for 3.3V Vear [] 2 7 [ Nwr
versions) NC []3 6] N

= Excellent for systemdesigned to operate Vour [ 4 5[] GND

with dual power supplies

i i 8-Pin DIP (300mil
= Asserts resets dugrpower transients in DIP (300mi)

= Maintains reset for 350ms aftegyreturns to Vee 0011 sHm RSTERST)
an in-tolerace condition —

» Reduces need forglirete components Vear 012 7 HI NMI

= Precision temperature-compensated voltage NC s 6 N
reference and voltage sensor Vour [} |4 S[I GND

= 8-pin DIP or space saving 8-pin SO surface 8-Pin SO (150mil)
mount available

= CMOS reset output fdow current operation DS1836A/C (*DS1836B/D)

= QOperating temperature of -4D to +85C
= Perfect for PIC microcessor applications PIN DESCRIPTION

Vee - Power Supply Input
VeaT - BatterySupplylnput

NC - No Connect

Vour - PowerSupplyOutput
GND - Ground

IN - Sensdnput

NMI - Non-maskable Interrupt
RST (*RST) - Reset Output

DESCRIPTION

The DS1836 MicroManag performs three vital system funci® First, a precien temperature-
compensated referenae@d comparator circuit monitordtstatus of the voltage oncyand when an out-
of-tolerance condition idetected, an internal poweatf signal is genetad that forces the reset active. If
Ve continues to degrade, it switchto the battgr supply when ¥c drops below 3.8\(2.6V for 3.3V
versions). When ¥: exceeds 3.9V (2.8V for 3.3V versions)pdf will again be supplied from 3¢
Reset will remain actiy for 350 ms after ¥t returns to an in-terance condition.

Lastly, the DS1836 supportssanse input that sendshan-maskable interrupt velnever thesense input
drops below 1.25V.
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DS1836A/B/C/D

OPERATION

Power Monitor

The DS1836 providethe functions of detectingut-of-tolerance conditionsn a 3.3V or 5V power

supply and warning a processor-based systeimpending powefailure. When \c is detected as out of
tolerance the RST will bforced active. When ¢ returns to a vali state the RST willemain active for

about 350ms and thentwen to an inactive ate until the next ¥c out-of-tolerance condition.

On power-up reset is kept actif@ approximately 350ms after tlmwer supply inpuhas reached the
selected toleranc@his allows the powesupply and system p@wto stabilize bef@ RST is released.

Power Switch (DS1836A & B)

The DS1836 swithes the Yyt output between d and \sar. On the initial power-up, &t draws
current from the YWat input until Vcc exceeds 3.9V. Whend¢ exceeds 3.9V ¥yt switches from ¥ar
to Vcc and will not svitch back to \sar until Ve drops below 3.8V. When §¢ is below 3.8V, power
will be drawn from thesupply with tle highest voltag: either \&c or Vgar.

Power Switch (DS1836C & D)

The DS1836 swithes the Wyt output between ¥ and \kar. On the initid power up, \byr draws
current from the Yar input until Voc exceeds 2.8V. Whend¢ exceeds 2.8V ¥yt switches from ¥ar
to Vcc and will not svitch back to \sat until Vcc drops below 2.6V. When ¢ is below 2.6V, power
will be drawn from thesupply with tle highest voltage eitherc¥ or Vgar.

BLOCK DIAGRAM Figure 1

Vee
TOLERANCE
BIAS
Tc. LEVEL 4’ Vour
REFERENCE SENSE AND
CONTROL
Vst bd

IN | > 350 ms RST
DELAY (*RST)
GND Dl

* DS1836B and DS1836D
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DS1836A/B/C/D

Non-Maskable Interrupt

The DS1836 generates a rmaskable interruptNmi ) for early warniig of a power failre. A precision
comparator monitors the voltage Iéwa the IN pin relative to an on-chip reference generated by an
internal band gap. The IN pin & high impedance inpwllowing for a user-defined sense point. An
external resistor voltage divider network (Figure 3used to interface withigh voltage signals. This
sense point may be derivearn a regulated supply mom a higher DC voltagkevel closer to the main
system power input. Since the IN trip pointpMs 1.25V, the proper valuder R1 and R2 can be
determined by the equatices shown in Fige 3. Proper operation dhe DS1836 requis that the
maximum voltage at the IN pin be limited to the active suppbe(® Vsat). Therefore, the maximum
allowable voltage at the supply being monitoreghid)) can also be derived a&hown in Fgure 3. A
simple approach to solving the equation is ttecea value for R2 higrenough to keep power
consumption low and solve for R1. & flexibility of the IN input pinallows for detection of power loss
at the earliest point i power supply system, mianizing the amount otime for system shutdown

betweennmi and RST (ORST).

A pull-up resistor is requiretbr proper operation of theimi open-draimutput. A 10K2 resistor would
be a typical value for the pull-up resistor.

TYPICAL APPLICATION Figure 2

[0 SECONDARY SYSTEM POWER

PRIMARY SYSTEM POWER

v —y T d
= el * PRIMARY VOLTAGE RESET

DS1836A NMI
L Year| @ SYSTEM POWER WARNING

IN
O | Je VOLTAGE SENSE POINT
SYSTEM POWER v oD |
I L 3 toxa
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DS1836A/B/C/D

NON-MASKABLE INTERRUPT CIRCUIT EXAMPLE Figure 3

C] Vsense

RST

5
L

> Ri
S

0 Vocl:
0 VaATE

L]

DS1836

R1+R2 « 1.95

Vsense=

NMI
T
IN
O
TO pP OR SRAM v 0 GND R2
} 10KQ

-

TO uP OR SRAM

Example: Vense= 4.50V at the trip point

100K2 = R2

Therefore: 4.5
100k

R1+100k
— X

1.25

R1 = 260R

TIMING DIAGRAM: NON-MASKABLE INTERRUPT Figure 4
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DS1836A/B/C/D

OUTPUT VALID CONDITIONS

The DS1836 can maintawalid outputs as long asne input remas above 1.2VHowever, theRsT
outputs on the DS1836r C) use a push-fioutput structure wich can maintain &alid output below

1.2V on an inputTo sink current below 1.2V a resistor can be connected fiemto GND (see Figure
5). This arrangement will maintain a valid value on #sg outputs even if alligpply inputs are at OV.

During conditims when thersT is in the inactive or high swtthis arrangemenwill draw current
through the pull dan resistor. A vala of about 100R should be adequate to maintain a valid condition.

The DS1836NMI output requires a pull-up resiston the output tanaintain a valid oytut. The value of
the resistor is not criticah most cases but must ket low enough to pull theutput to ahigh state. A
common value used is 10k (see Figure 3).

APPLICATION DIAGRAM:
RST VALID TO 0V VccON THE DS1836A OR DS1836C Figure 5

. ]
RST | ] L INPUT

100KQ

TIMING DIAGRAM: POWER-UP Figure 6
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)
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DS1836A/B/C/D

TIMING DIAGRAM:

—
Vee
Voote (MAX———
Veere
—
RST (DS1836A/C)

RST (DS1836B/D)

POWER-DOWN Figure 7

Vecre (MIN)
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ta—— tRpD
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R ((
"

TIMING DIAGRAM: POWER SWITCH Figure 8
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DS1836A/B/C/D

ABSOLUTE MAXIMUM RATINGS*

Voltage on \¢c or Vear Pin Relative to Ground -0.5V to +7.0V
Voltage on any I/O Pin Relative to @md** -0.5V to Wyt + 0.5V
OperatingTemperaturd&kange -40°@o +85°C
Storagelemperaturékange -55°Cto +125°C
Soldering Temperature 260°Cfor 10 seconds

* This is a stress rating only and functional operatibthe device at these or any other conditions above
those indicated in the opdion sections of this specification ot implied. Exposre to absolute
maximum rating conditions for extendpdriods of time may affect reliability.

**The voltage inputon IN can exceed 3/Vpar if the input current is less than 10mA.

RECOMMENDED DC OPERATING CONDITIONS (-40°C to +85°C)
PARAMETER SYMBOL | MIN | TYP MAX UNITS | NOTES
Supply Voltage ¥c 1.2 5.5 \ 1
Secondary Supyp Voltage VeaT 1.2 5.5 \Y, 1
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DS1836A/B/C/D

DC ELECTRICAL CHARACTERISTICS (-40°C to +85°C; Vc = 1.2V to 5.5V)

PARAMETER SYMBOL | MIN | TYP | MAX | UNITS | NOTES
Output Voltage @ -500A Vo Vce | Vec Vv 1
-05 | -0.1
Input Leakage il -1.0 +1.0 uA 2
Output Current @ 2.4V ok 350 HA 3
Output Current @ 0.4V ol +10 mA 3
Operating Current @ 5.5Viy lcc 35 55 LA 4
Operating Current @ 3.6Viy lcc 30 50 HA 5
Supply Output Current cto1 100 mA 6
Supply Output Current cko2 100 mA 7
Supply Output Voltage () Vour Vce Vee \% 1,8
-05 | -0.3
Supply Output Voltage (Vat) Vour Vear | Vear \% 1,9
-05 | -0.3
RST Vcc Trip Point DS1836A(or B)-05  Me1p 450 | 4.63| 4.75 \Y; 1
RST Vcc Trip Point DS1836A(or B)-10 etp 4.25 4.37 4.50 \ 1
RST Vcc Trip Point DS1836C(or D)-10Q s 2.80 | 2.88 2.97 Vv 1
RST Vcc Trip Point DS1836C(or D)-2Q Abtp 2.67 | 272 2.80 Vv 1
Power Supply Tip Points (\M:cto Veat) |  Vecrrp 260 | 2.65 2.70 \% 10
DS1836 Cor D
Power Supply Tip Points (Msat t0 Veo) | Vecre 270 | 2.75 2.80 \% 110
DS1836 Cor D
Vear Leakage Current ctos 0.10 HA 11
Power Supply Tip Points (Mcto Vear) |  Vccere 3.80 | 3.85 3.9 \Y} 110
DS1836 Aor B
Power Supply Tip Points (Msat t0 Vo) | Vecrte 3.90 | 3.95 4.0 \Y 110
DS1836 AorB
IN Input Trip Point \ip 1.15 1.25 1.35 \% 1
Output Capacitance dor 10 pF
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DS1836A/B/C/D
AC ELECTRICAL CHARACTERISTICS (-40°C to +85°C; Vc = 1.2V to 5.5V)

PARAMETER SYMBOL | MIN | TYP MAX UNITS | NOTES
V1pto NMI Delay tiro 1 us

Reset Active Time Rt 200 350 500 ms

Vce Slew Rate (Miregviny t0 Vintpwax)) tr 0 ns

Ve Detect toRST trey 200 | 350 | 500 ms 12
Ve Slew Rate (Mirpvax) 10 Vinteminy) tr 300 us

Vcc Detect toRST trPD 2 10 ps

Ve to Vear (Ve falling through 2.6V) dsw 1 us

VgaT 10 Vee (Ve rising through 2.8V) dsw 1 us
NOTES:

1) All voltages are refenced to ground.

2) Measured withoutputs open ahinputs at \éc or GND.

3) Measured with oyputs open and 3t or Veat < 2.7V.

4) Measured with oytuts open and bothd¢ and \sar < 5.5V.
5) Measured with oyuts open and bothd¢ and \gat < 3.6V.
6) Vour = Vcc- 0.3V.

7) Vour = Vgar - 0.3V.

8) Vec<2.7V.

9) Vear <2.0V and c< 1.9V.

10)Vccerpis offset by approximately 0.1V fromd¥rtr
11)Vgar in the off state and At < Ve (Veat > Vec and \kat in the off state 15A maximum).
12)tr = Sus with one apply < 2.5V.

REVISION HISTORY
Pages changed at Rev 1: 1, 9, 10

90f9



