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TPNCP380 Series

TECH PUBLIC
— B3 — Low Quiescent Programmable-Delay Supervisory
Features Description

o Power-On Reset Generator with Adjustable Delay
Time: 1.25ms to 10s.

e Very Low Quiescent Current: 2.8uA Typical

e High Threshold Accuracy: 0.5% Typ.

e Fixed Threshold Voltages for Standard Voltage
Rails from 0.9V to 5V and Adjustable Voltage
Down to 0.4V are available.

e Manual Reset (W) Input.

e Open-Drain RESET Output.

e Temperature Range: -40°C to +125°C

e Package:

SOT23-6L(TPNCP308SNxxxTBG)
DFN2x2-6L(TPNCP308MTxxxT1G)

Block Diagram

Reset
Logic
Timer

Adjustable-Voltage Version

The family of microprocessor supervisory
circuits monitor system voltage form 0.4V to
5.0V, asserting an open-drain RESET signal
when the SENSE voltage drops below a preset
threshold or when the manual reset (W) pin
drops to a logic low. The RESET output remains
low for the user-adjustable delay time after the
SENSE voltage and manual reset ( MR ) return
above the respective thresholds.

Applications

e DSP or Microcontroller Applications capacitor.
e Notebook/Desktop Computers
e FPGA/ASIC Applications
e Portable/Battery-Powered Products
o PDAs/Hand-Held Products
battery-powered applications.

Reset -
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GND

Fixed-Voltage Version
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Device Voltage Thresholds

NOMINAL SUPPLY PACKAGE
PART NUMBER ° VOLTAS(lsJ E \/Tglffrisel-llzo(l\_lg) DESCRI PEION
TPNCP308SNADJT1G Adjustable 0.405 V SOT23-6L
TPNCP308SN090T1G 09V 0.84 V SOT23-6L
TPNCP308SN120T1G 1.2V 1.12V SOT23-6L
TPNCP308SN125T1G 125V 1.16 V SOT23-6L
TPNCP308SN150T1G 15V 1.40V SOT23-6L
TPNCP308SN180T1G 1.8V 1.67V SOT23-6L
TPNCP308SN190T1G 1.9V 1.77V SOT23-6L
TPNCP308SN250T1G 25V 233V SOT23-6L
TPNCP308SN300T1G 3V 279V SOT23-6L
TPNCP308SN330T1G 3.3V 3.07V SOT23-6L
TPNCP308SN500T1G 5V 4.65V SOT23-6L
TPNCP308MTADJTBG Adjustable 0.405 V DFN2x2-6L
TPNCP308MT090TBG 0.9V 0.84V DFN2x2-6L
TPNCP308MT120TBG 1.2V 1.12V DFN2x2-6L
TPNCP308MT125TBG 125V 1.16 V DFN2x2-6L
TPNCP308MT150TBG 15V 1.40V DFN2x2-6L
TPNCP308MT180TBG 1.8V 1.67V DFN2x2-6L
TPNCP308MT190TBG 1.9V 1.77V DFN2x2-6L
TPNCP308MT250TBG 25V 2.33V DFN2x2-6L
TPNCP308MT300TBG 3V 2.79V DFN2x2-6L
TPNCP308MT330TBG 3.3V 3.07V DFN2x2-6L
TPNCP308MT500TBG 5V 465V DFN2x2-6L

Note: table shows the nominal rail to be monitored and the corresponding threshold voltage of the
device.
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Pin Definition

Voo [11 irg|RESET  RESETLHt OV
SENSE [ 2! 15 GND GND [_]2 5 ] SENSE
Cr[al 14| MR VRCJs 4 dc
DFN2X2-6L SOT23-6L
PIN CONFIGURATION
PIN
NAME | SOT-23-6L | DFN2X2-6L |l/O DESCRIPTION
Reset period programming pin. Connecting this pin to VDD
Cr through a 40-kQ to 200-kQ resistor or leaving it open
4 3 results in fixed delay times (see Electrical Characteristics).
Connecting this pin to a ground referenced capacitor = 100
pF gives user-programmable delay time. See the Selecting
the Reset Delay Time for more information.
GND 2 5 — | Ground
. 3 4 Manual reset. Driving this pin low asserts RESET. MR is
MR interally tied to Voo by a 90-kQ pullup resistor.
Reset. This is an open-drain output that is driven to a low
impedance state when RESET is asserted (either the
RESET 1 6 O | SENSE input is lower than the threshold voltage (Vi) or
the MR pin is set to a logic low). RESET remains low
(asserted) for the reset period after both SENSE is above
Virand MR is set to a logic high. A pullup resistor from 10
kQ to 1 MQ must be used on this pin and allows the reset
pin to attain voltages higher than Voo.
Voltage sense. This pin is connected to the voltage to
SENSE 5 2 be monitored. If the voltage at this terminal drops below
the threshold voltage (Vir), RESET is asserted.
VDD 6 1 Supply voltage. It is good analog design practice to place a
0.1-uF ceramic capacitor close to this pin.
Thermal - Pad — | Thermal pad; connect to ground plan to enhance thermal
Pad performance of the package.
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Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)

SYMBOL PARAMETER RATINGS UNIT
Voo InputVoltage Range -0.3~+7V Vv
Ver CrVoltageRange -0.3 ~ VDD+0.3V Y
VReser Other\oltage Range -0.3 ~+7V \'J
Vivr OtherVoltage Range -0.3 ~+7V \'J
Vsense Other\oltage Range -0.3 ~+7V \'}
IreseT RESET pin Current 5mA mA
Ty Operating Junction Temperature Range -40 ~ +125
Tstg Storage temperature range -65—~150
Note:

Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at these or any other
condi- tions above those indicated in the operational sec- tions of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect reliability.

Recommended Operation Conditions

SYMBOL PARAMETER Test Min. | Typ.| Max. | Unit
Conditions
VDD Supply Voltage - 1.7 -- 6.5 \"
Input High Voltage MR - - - vDD Vv
ViH
Input High Voltage for - 0 - 6.5 \'
Open-drain RESET, SENSE
Vi Input Low Voltage MR. - - - VDD+0.3 \Y;
Ta Operating Temperature -- -40 -- 125 °C
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Electrical Characteristics

Unless otherwise specified, -40°C<Ta<125°C, 1.7V<Vpp<6.5V, RreseT=100kQ, Creset=50Pf, Typical values are at T,=+25°C

PARAMETER TEST CONDITIONS MIN | TYP | MAX| UNIT
Voo Input supply range 17 6.5 \"
Supply current (into Voo pin) Yoo = 3.3V, RESET not asserted, 238 5
MR, RESET, Cr open
Iop MA
Voo = 6.5V, RESET not asserted, 30 5
MR, RESET, Ct open
v Low-level output voltage |13V <Vpp<1.8V,lo. =04 mA 0.3 A
oL
1.3V=Vpp=65V,lo.=1mA 0.4
Power-up reset voltage” | VoL (max) = 0.2 V, | ReseT = 15 pA 1.0 \"
TPAX3808G01 -2 +1 2
Vir=s33V -1.5 +0.5 1.5
N tive-goi
egaiive-going 33V<Vrs<5V 2| 2| %
Vir |input  threshold
Vir£33V -1.25 +0.5 1.25
accuracy < —40°C < T,<85°C
33V<<VirssV -1.5 +0.5 1.5
Vuys | Hysteresis on Vir pin TPAX3808G01 15 %Vir
—40°C <T.< 85°C 1 2
I\WR internal pullup resistance Vsense = Vit 70 90 kQ
R
TPAX3808G01 —25 25 nA
IsensE .

Input current at SENSE pin Vsense = 6.5 V 17 pA
lon RESET leakage current |V reser = 6.5V, RESET not asserted 300 nA
c Cy pin Vin=0Vto Vop 5

IN . )

Input capacitance, any pin Other pins Vn=0V1t0 6.5V 5 pF
Vit | MR logic low input 0 0.3 Voo
ViH | MR logic high input 0.7 Voo Voo
ta RESET delay time Cr = Open See Timing Diagram 12 20 28

Cr = Voo 180 300 420 ms

Cr=100 pF 0.75 1.25 1.75

Cr=180nF 0.7 1.2 1.7 S
toHL Propagation delay MR to RESET Mwu = 0.7 Vop, ViL = 0.3 Voo 150 nS

High-level to low-level ISENSE to Viu=1.05 Vi, ViL=0.95 Vir 20 usS

RESET delay RESET
tw Maximum transientl SENSE Vi =1.05 Vi, Vi = 0.95 Vit 20 usS

duration

MR Vi = 0.7 Vpp, ViL = 0.3 Vpp 0-001 us
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Timing Diagram

LoV / _____________________________________
A e e L e Akt -

t, = Reset Delay
= Undefined State

Vir + Viys
Vir

07Vpp L e - ________--—-——_Z L _N&y —____a»¢ __

0.3Vpp

Time

MR and SENSE Reset Timing Diagram

Truth Table
R SENSE>VIT RESET
I 0 L
L 1 L
H 0 L
H 1 H

Typical Application Schematic

S

— |
SENSE Vpp SENSE Vpp Vio Veore
DSP

RESET MR ———

RESET GPIO

—ec, c,

GND GND GND
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Functional Description

The microprocessor supervisory product family is designed to assert a RESET signal when either the SENSE pin
voltage drops below Vir or the manual reset ( MR ) i1s driven low. The RESET output remains asserted for a user-adjustable

time after both the manual reset ( MR ) and SENSE voltages return above the respective thresholds. A broad range of the voltage

threshold and reset delay time adjustments are available, allowing these devices to be used in a wide array of applications. Reset
threshold voltages can be factory-set from 0.82V to 3.3V or from 4.4V to 5.0V, while the can be set to any voltage above 0.405V
using an external resistor divider. Two preset delay times are also user-selectable: connecting the Cy pin to Vppresults in a
300ms reset delay, while leaving the Ct pin open yields a 20ms reset delay. In addition, connecting a capacitor between
Crand GND allows the designer to select any reset delay period from 1.25ms to 10s.

RESET Output

The open-drain "RESET output is typically connected to the RESET input of a microprocessor. A pull-up resistor must be used
to hold this line high when 'RESET is not asserted. The RESET output is undefined for voltage below 1.0V, but this is
normally not a problem since most microprocessors do not function below this voltage. 'RESET remains high (unasserted) as
long as SENSE is above its threshold(V ) and the manual reset (W ) is logic high. If either SENSE falls below Vi or ‘MR s
driven low, RESET is asserted, driving the RESET pin to low impedance.

Once MR is again logic high and SENSE is above Vir + VHYS (the threshold hysteresis), a delay circuit is enabled which holds
RESET low for a specified reset delay period. Once the reset delay has expired, the RESET pin goes to a high impedance

state. The pull-up resistor from the open-drain RESET to the supply line can be used to allow the reset signal for the
microprocessor to have a voltage higher than Vip (up to 6.5V). The pull-up resistor should be no smaller than 10kQ as a result of
the finite impedance of the RESET line.

SENSE Input

The SENSE input provides a pin at which any system voltage can be monitored. If the voltage on this pin drops below V|, then
RESET is asserted. The comparator has a built-in hysteresis to ensure smooth RESET assertions and de-assertions. It is good

analog design practice to put a InF to 10nF bypass capacitor on the SENSE input to reduce sensitivity to transients and layout
parasitic.
The can be used to monitor any voltage rail down to 0.405V by resister divider.

Manual Reset ( MR ) Input

The manual reset ( MR ) input allows a processor or other logic circuits to initiate a reset. A logic low (0.3Vpp) on MR will
cause RESET toassert. After MR returns to a logic high and SENSE is above its reset threshold, RESET is de-asserted after
the user defined reset delay expires. Note that MR 1s internally tied to Vpp using a 90kohm resistor so this pin can be left

unconnected if MR will not be used. Do not apply voltage level over VDD.
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Selecting the RESET Delay Time

The has three options for setting the RESET delay time.

1. A fixed 300ms typical delay time by tying Cy to Vpp through a resistor from 40k to 200kQ. As below Figure (a) shown.

2. A fixed 20ms delay time by leaving the C pin open. As below Figure (b) shown.

3. A ground referenced capacitor connected to Cr for a user-defined program time between 1.25ms and 10s. The capacitor Cy
should be = 100pF nominal value in order for the to recognize that the capacitor is present. The capacitor value for a given delay
time can be calculated using the following equation: C1~(nF)=[lD(s)-0,5xlO"“(s)]xl75. As below Figure (¢) shown.

The reset delay time is determined by the time it takes an on-chip precision 220nA current source to charge the external capacitor
to 1.23V. When a RESET 1is asserted the capacitor is discharged. When the RESET conditions are cleared, the internal
current source is enabled and begins to charge the external capacitor. When the voltage on this capacitor reaches 1.23V, RESET

is de-asserted. Note that a low leakage type capacitor such as a ceramic should be used and the stray capacitance around this pin
may cause errors in the reset delay time.

3.3V 3.3V 3.3V
N — N — y —
SENSE Vg, SENSE Vg, SENSE V,,
50kQ
C; RESET e C; RESET ] C; RESET
T
Delay (s) = Ct (nF) + 0.5x 1073 (s)
300ms Delay 20ms Delay W
(a) (b) (c)
Configuration Used to Set the RESET Delay Time
Application Curves
4.0 100
30 85°C X - E — -40°C, 25°C, 125°C t
< 25 N — _:._——_—-—""; 3
2 /'_______--— (7} 7
s E >
£ . ) / bsec E 0.1 lia;/
(] % ~
1.0 [ 0.01 #
-40°C —=
0.5 ~
-~
A// j 0.001
0 0.0001 0.001 0.01 0.1 1 10
0 1 2 3 4 6 7
Vop (V) Cr (uF)
supply Current vs Suppw Voltage RESET Time-out Period vs CT
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Package Outline Dimensions (unit: mm)

SOT23-6L
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+
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Mounting Pad Layout (unit: mm)
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Package Outline Dimensions (unit: mm)
DFN2X2-6L
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