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Manufacturer Product Number:
LTC2907ITS8#TRPBF

Series:

DiGi-Electronics Programmable:

Not Verified

Number of Voltages Monitored:
2

Output:

Open Drain or Open Collector
Reset Timeout:

140ms Minimum

Mounting Type:

Surface Mount

Supplier Device Package:

TSOT-23-8

Environmental & Export classification

RoHS Status:
ROHS3 Compliant
REACH Status:
REACH Unaffected
HTSUS:

8542.39.0001

Manufacturer:

Analog Devices Inc.
Product Status:

Active

Type:

Multi-Voltage Supervisor
Voltage - Threshold:
2.5V, 3.3V, 5V, Adj

Reset:

Active Low

Operating Temperature:
-40°C ~ 85°C (TA)
Package / Case:
SOT-23-8 Thin, TSOT-23-8
Base Product Number:

LTC2907

Moisture Sensitivity Level (MSL):
1 (Unlimited)

ECCN:

EAR99

DiGi is a global authorized distributor of electronic components.



LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

n[ ’ \D LTC2906/LTC2907

TECHNOLOGY  precision Dual Supply Monitors
with One Pin-Selectable Threshold
and One Adjustable Input

PDESCRIPTION

The LTC®2906/LTC2907 are dual supply monitors in-
tended for systems with multiple supply voltages. The
dual supply monitors have a common reset output with
delay (200ms for the LTC2906 and adjustable using an
external capacitor for the LTC2907). These products pro-
vide a precise, space-conscious and micropower solution
for supply monitoring.

The LTC2906/LTC2907 feature a tight 1.5% threshold
accuracy over the whole operating temperature range
and glitch immunity to ensure reliable reset operation
without false triggering. The open drain RST output state
is guaranteed to be in the correct state for V1 and/or Vg
down to 1V.

The LTC2906/LTC2907 also feature one adjustable input
with a nominal threshold level at 0.5V, another input with
three possible input threshold levels, and three supply
tolerances for possible margining. These features provide

FEATURES

= Monitors Two Inputs Simultaneously

= Three Threshold Selections for 5V, 3.3V or 2.5V
Supplies

= Low Voltage Adjustable Input (0.5V)

= Three Supply Tolerances (5%, 7.5%, 10%)

= Guaranteed Threshold Accuracy: +1.5% of

Monitored Voltage Over Temperature

Internal Vg Auto Select

Power Supply Glitch Immunity

200ms Reset Time Delay (LTC2906 Only)

Adjustable Reset Time Delay (LTC2907 Only)

Open Drain RST Output

Guaranteed RST for V1 > 1V or Vg = 1V

Low Profile (1mm) SOT-23 (ThinSOT™) and

Plastic (3mm x 2mm) DFN Packages

APPLICATIONS

= Desktop and Notebook Computers IC : A
= Handheld Devices versatility for any kind of system requiring dual supply
= Network Servers monitors. Two three-state input pins program the thresh-
= Core, /0 Monitor old and tolerance level without requiring any external
ALY, L TC and LT are registered trademarks of Linear Technology Corporation. Components'
Dual Supply Monitor with Adjustable Tolerance (2.5V, 0.8V) Supply Selection Programming
3] 1
DC/DC (Z)ZX SYSTEM 5.0 \A
CONVERTER : * LOGIC 3.3 OPEN
49.9k 25 GND
Vi VapJ
LTC2907 0.1pF
-1 Tolerance Programming
0.1puF Vee TMR 100k
T [ L TOLERANCE ToL
_T_ St GND 5% Vi
= _ - 7.5% OPEN
TOLERANCE = 10% ToL RST 29067 TAOK 10% GND
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

ABSOLUTE MAXIMUM RATINGS  (otes 1, 2)

Terminal Voltages

Operating Temperature Range

VA, VOG covveeeeeeeeeeeeeeeeseee e -0.3Vto 7V LTC2906C/LTC2907C w..voooveeeeeeeerenn. 0°C to 70°C
S1, Vapds TOL oo ~0.3V to (Vyax + 0.3V) LTC29061/LTC2907! ..o, —40°C to 85°C
RS e, -0.3Vto 7V  Storage Temperature Range .................. -65°C to 150°C
RST (LTC2906) ......oveeeeerereereieenerereeeeeeeerenns -0.3Vto 7V  Lead Temperature (Soldering, 10 SEC).......co..c..... 300°C
TMR (LTC2907) c..eooeveeeeeeeeece e -0.3Vto 7V
PACKAGE/ORDER INFORMATION
TOP VIEW ORDER PART ORDER PART
NUMBER NUMBER
anofi1f ilgf oL LTC2906CDDB TOP VIEW LTC2906CTS8
RS2l o LS LTC2906IDDB et {0 s LTC29061TS8
RSTIMR™13]1 116 Vaoy LTC2907CDDB RSTIMR* 20| [~ 17Vany LTC2907CTS8
] SN LTC2907IDDB e B o LTC2907ITS8
DDBS PACKAGE DDB8 PART MARKING TS8 PACKAGE TS8 PART MARKING
8-LEAD (3mm x 2mm) PLASTIC DFN 8-LEAD PLASTIC TSOT-23
E&ﬁ%?g%}ggﬁggiﬁg'ﬁég tggg TR FOR LTo007 Hggw
* Tymax = 125°C, 64 = 250°C/W
T 1554, O 250G L BDF LTBCP
LBDG LTBCQ

Consult LTC Marketing for parts specified with wider operating temperature ranges.

GLGCTI“CHL CHHRHCTGRBTKS The « denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. V¢ = V1 = 2.5V, Vpp, = 0.55V, S1 = TOL = 0V, unless otherwise noted.

(Notes 2, 3, 4)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VRT50 5V, 5% Reset Threshold V1 Input Threshold e | 4600 4675 4750 \
5V, 7.5% Reset Threshold o | 4475 4550  4.625 Vv

5V, 10% Reset Threshold o | 4350 4425 4500 Vv

VRT33 3.3V, 5% Reset Threshold V1 Input Threshold e | 3.036 3.086 3.135 V
3.3V, 7.5% Reset Threshold e | 2954 3003  3.053 Vv

3.3V, 10% Reset Threshold o | 2.871 2.921 2.970 \

VRT25 2.5V, 5% Reset Threshold V1 Input Threshold e | 2300 2338 2375 \
2.5V, 7.5% Reset Threshold o | 2238 2275 2313 v

2.5V, 10% Reset Threshold o | 2175 2213 2250 Vv

VRTADJ ADJ, 5% Reset Threshold Vapy Input Threshold o | 0492 0.500 0.508 V
ADJ, 7.5% Reset Threshold o | 0479 0487 049 Vv

ADJ, 10% Reset Threshold e | 0465 0473  0.481 v

VMAX(MIN) Minimum Vyax Operating Voltage (Note 2) | RST, RST in Correct Logic State . 1 v
lvee Vee Input Current Voo >V o 54 100 pA
V1> Vg ° + pA

ly1 V1 Input Current Voo > VA o 1 3 PA
V1> Ve o 55 100 PA

lvapJ Vapy Input Current o +15 nA

29067f
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

GLGCTRICHL CHHRHCTGRISTICS The « denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vg = V1 = 2.5V, Vppy = 0.55V, S1=TOL = 0V, unless otherwise noted.

(Notes 2, 3, 4)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
ITMR(UP) TMR Pull-Up Current (LTC2907) | Vqmr=0V o —-15 -2.1 -2.7 PA
ITMR(DOWN) TMR Pull-Down Current ~ (LTC2907) | Vg =1.4V ° 1.5 2.1 2.7 LA
tRsT Reset Time-Out Period (LTC2906) o | 140 200 260 ms
tRsT Reset Time-Out Period (LTC2907) | Ctmp = 22nF o | 140 200 260 ms
tuy Vi Undervoltage Detect to Vi Less Than Reset Threshold Vryy 150 s
RST or RST by More than 1%
VoL Output Voltage Low RST, RST | =2.5mA o . 0.15 0.4 Vv
[ = 100pA; V1 and/or Vg = 1V (RST Only) o 0.05 0.3 v
Vo Output Voltage High RST, RST =-1pA o | Vyax—1 Vv
(Notes 2, 5)
Three-State Inputs S1, TOL
ViL Low Level Input Voltage o 0.4 Y
Viy High Level Input Voltage o 1.4 Y
Vz Pin Voltage when Left in Hi-Z State =-10pA o 0.7 \
[=0pA 0.9 v
[ =10pA o 1.1 V
lvpg Programming Input Current (Note 6) o 125 pA

Note 1: Absolute Maximum Ratings are those values beyond which the life
of a device may be impaired.

Note 2: The greater of V1, Vg is the internal supply voltage (Viyax)-
Note 3: All currents into pins are positive; all voltages are referenced to
GND unless otherwise noted.

Note 4: For reset thresholds test conditions refer to the voltage threshold
programming table in the Applications Information section.

Note 5: The output pins RST and RST have an internal pull-up to Vyax of
typically —6pA. However, an external pull-up resistor may be used when
faster rise time is required or for Vgy voltages greater than Viax.

Note 6: The input current to the three-state input pins are the pull-up and
the pull-down current when the pins are either set to V1 or GND
respectively. In the open state, the maximum leakage current to V1 or GND
permissible is 10pA.

TYPICAL PERFORMANCE CHARACTERISTICS

Specifications are at Ty = 25°C unless otherwise noted.

5V Threshold Voltage vs 3.3V Threshold Voltage vs 2.5V Threshold Voltage vs
Temperature Temperature Temperature
475 3.12 ‘ 2375
50/0 5‘0/
— 470 A
5% = -
= .5 < 307 =
E E E §2.325
wi 460 o 75% o
= 7.5% = i — g 7.5%
o 455 s a
g 3 g 227
9 o 297
g‘ 4.50 § %
2 445 & 10% & 10
T 10% £ 9g 22225 b
440 - =
435 287 2175
50 25 0 25 50 75 100 50 25 0 25 50 75 100 50 25 0 25 50 75 100
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)

29067 GO1

29067 G02 29067 GO3
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907
TYPICAL PERFORMANCE CHARACTERISTICS

Specifications are at Ty = 25°C unless otherwise noted.

ADJ Threshold Voltage vs
Temperature ly1 vs Temperature lycc vs Temperature
0.505 : 195 — 158 55y
- S% Ve =3.3V 156 | Voo =3.3V -
£0.500 Vapy =0.55V Vapy =055V P
19.0 st T0L = 1.4V 15.4 | S1=T0L =1.4V v
0.495 / /

/ 15.2

; 185
0.490 =
7.5% / 150

:

&

=>

w

S

<<

5

o —
= 04t 180 /
-

o

pu

i

o

pu

e

lvy (HA

lvee (HA)

/ 146 /,/

0.480
175 / 14.4 /
0,
0475 10% — / 2
0.470 17.0 140
50 25 0 25 50 75 100 50 25 0 25 50 75 100 50 25 0 25 50 75 100
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
29067 G04 29067 GO5 29067 G06
Typical Transient Duration vs Reset Time Out Period (tgsy) Reset Time Out Period (tgst)
Comparator Overdrive (V1, Vppy) vs Capacitance (Ctyr) vs Temperature
700 10000 = 235 T
\ ~ CRT = 22nF
2 600 z // 2 230 HFILW)
= £ 1000 = /
8 & 7 @ 205
£ 500 2 — g /
5 S 100 4 S 220
2 400 RESET 0CCURS = = & /|
= ABOVE CURVE & 7 & 215
S 300 2 10 / 3
= \ o = w 210
= = 7 =
5 200 = o 205
S N L 1 l/ 1) 7
o N\ ] P /
> 100 N = < 200 //
\‘~~.._ —
0 0.1 195
0.1 1 10 100 10p  100p 1n 10n 1000 1p 50 25 0 25 50 75 100
COMPARATOR OVERDRIVE VOLTAGE (% OF VRTX) CTmR (FARAD) TEMPERATURE (°C)
29067 GO7 29067 G08 29067 GO9
RST Output Voltage vs V1 RST Output Voltage vs V1 RST Output Voltage vs V1
5 T T 5 T T 5 T T
1= TOL =Vgg = V1 $1=TOL=Veg=\1 1= TOL =Vgg = Vi
Vapy = 0.55V Vapy = 0.55V / Vapy = 0.55V /1
4 [ 10k PULL-UP RESISTOR 4 |10k PULL-UP RESISTOR v 4 |- 10pF CAPACITOR AT RST v
= = pd = P
w w w
@ 3 < 3 e 3 7
a i i
g = / S /
= 2 = 2 = 2 7
D D D
(a1 o o
5 5 5 /
o 1 o 1 [STE| 7
= = =
wn (9] (9]
o o o /
0 0 0
-1 -1 -1
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
V1 (V) V1 (V) V1 (V)

29067 G10 29067 G11 29067 G12
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

TYPICAL PERFORMANCE CHARACTERISTICS

Specifications are at Ty = 25°C unless otherwise noted.

RST Pull-Down Current (Igsy)

VS "MAX
L |St=TOL=Vgg=V P
E 5 Vapy = 0.55V L~
= NO PULL-UP R
2y
= RST AT 150mV
o
s 3 4
(&)
s /
S 2
T L—
—
e 1 / RST AT 50mV —|
w
o //

0
0 1 2 3 4 5
Viax (V)

29067 G13

RST Output Voltage Low (Vg )
vs RST Pull-Down Current (Igst)

1.8

T T
Al =Vgg =5V N
1.6 [Vppy =055V — 85°C— 25°C——
S1=T0L = V1 yan

/
1.4 I NO PULL-UP R
12 // /e
19 ///
0.8 /| LA

0.6

/
0.4 %/

0.2%
0
0 10 20 30 40 50 60

RST PULL-DOWN CURRENT, IrsT (mA)

29067 G16

RST OUTPUT VOLTAGE LOW, VoL (V)

RST Output Voltage High (Voy)
vs RST Output Source Current (IgsT)

3.0 ; ‘
TOL=V1=33V
Vapy = 0.55V
25 | S1=OPEN L~
> [ NO PULL-UP R |

NNy Z
Y774
A/ o

25’°C !

RST OUTPUT VOLTAGE HIGH, VoH (V)

0.5
-12

40 -8 -6 -4 -2 0
OUTPUT SOURCE CURRENT, IzgT (1A)

29067 G19

RST PULL-DOWN CURRENT, IgsT (MA)

RST PULL-UP CURRENT, IRsT (MA)

RST OUTPUT VOLTAGE HIGH, VoH (V)

(3,1

RST Pull-Down Current (Igst)
Vs Vax

Vee = V‘1
S1=TOL=GND //
Vap, = 0.55V
NO PULL-UP R
RST AT 150mV
/
/
_— ]
RST AT 50mV
0 1 2 3 4 5
Vmax (V)
29067 G14
RST Pull-Up Current (Igs7)
' VMAX
TOL = GND P
/’/
“ g
/
1‘/
//
7
r 3 y i F \
VRros | VRr33 VRTs0

20 25 30 35 40 45 50

3.5

3.0

25

2.0

Vmax (V)

29067G17

RST Output Voltage High (Vgy) vs
RST Qutput Source Current (Igst)

A

TOL=V1=3.3V
Vapy = 0.45V
S1=0PEN

NO PULL-UP R

7
//

f85°C

—40°C/

il

-8 7 6 5 4 3 -2 -1 0
OUTPUT SOURCE CURRENT, IsT (A)

290467 G20

RST Output Voltage Low (Vg,)
vs RST Pull-Down Current (Igs7)

18 ‘ '
V1 = Vigg = 5V ‘ \

< 1.6 [ Vapy=0.45V — 25°C

< S1=TOL = V1 &g

S 14 [ NOPULL-UPR / / /’

% 19 / / /1-40°C

& 1/

< 1.0

<

= //

o 08 74 I

= /

S 06 ///

>

2 W/

o 04 7/

\E

&2 02

o

0 10 20 30 40 50 60
RST PULL-DOWN CURRENT, IRsT (mA)

29067G15

RST Pull-Up Current (Igst)
vs Viyax

TOL = VA

RST PULL-UP CURRENT, IRsT (LA
[o-)
N

Y VR1o5 VR133 VR150

2.0 2.5 3.0 3.5 4.0 45 5.0
Vmax (V)

29067 G18

Is1, oL vs Temperature
20

19
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~—

17 I~
16 ™~
15
14
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=50
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

TYPICAL PERFORMANCE CHARACTERISTICS

Specifications are at Ty = 25°C unless otherwise noted.

Is1, lyoL vs Temperature

S1=TOL = GND

-19Fvi=33v

Is1, IToL (UA)
]
>

-50 -25 0

50 75 100

TEMPERATURE (°C)

29067 G22

PIN FUNCTIONS (158 Package/DDBS Package)

Ve (Pin 1/Pin 4): Optional Power Supply Pin. Vg powers
and maintains the correct operation of the RST and RST
pins in the complete absence of V1. If V1 is present, the
greater of Vg or V1 (Viax) powers the internal circuitry
and the reset outputs. Bypass this pin to ground with a
0.1uF (or greater) capacitor. Tie to V1 when no optional
power is available.

RST (Pin 2/Pin 3): (LTGC2906 Only) Reset Logic Output.
When all voltage inputs are above the reset threshold for
atleastthe programmed delay time, this pin pulls low. This
pin has a weak pull up to Vysax and may be pulled above
Vmax using an external pull-up.

TMR (Pin 2/Pin 3): (LTC2907 Only) Reset Delay Time
Programming Pin. Attach an external capacitor (CtyRr) to
GND to set a reset delay time of 9ms/nF. Leaving the pin
open generates a minimum delay of approximately 200ps.
A 22nF capacitor will generate a 200ms reset delay time.

RST (Pin 3/Pin 2): Inverted Reset Logic Output. Pulls low
when either V1 or Vp, is below the reset threshold and

holds low for programmed delay time after all voltage
inputs are above threshold. This pin has a weak pull up to
Vmax and may be pulled above Vyax using an external
pull-up.

GND (Pin 4/Pin 1 and Pin 9): Ground.

TOL (Pin 5/Pin 8): Three-State Input for Supply Tolerance
Selection (5%, 7.5% or 10%). Refer to Applications Infor-
mation for tolerance selection chart (Table 3).

S1 (Pin 6/Pin 7): The Voltage Threshold Select Three-
State Input. Connect to V1, GND or leave unconnected in
open state to select one of three possible input threshold
levels (refer to Table 1).

Vapy (Pin 7/Pin 6): Adjustable Voltage Input. Bypass this
pinto ground witha 0.1pF (or greater) capacitor in a noisy
environment.

V1 (Pin 8/Pin 1): Voltage Input 1. Select from 5V, 3.3V or
2.5V. Refer to Table 1 for details. The greater of (V1, V)
is also the internal Ve (Viviax). Bypass this pin to ground
with a 0.1uF (or greater) capacitor.

29067f
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LTC2906/LTC2907

BLOCK DIRGRAM

LTC2906

<
=
=
<

6uA

vl ] RsT

:
II_I}L,_T_‘_I

{ Viax NN
RESISTOR
POWER NETWORK =

200ms
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1 GENERATOR
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=
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

TIMING DIARGRAM

Vx Monitor Timing

Vx

tRsT

RST e

29067 TD

APPLICATIONS INFORMATION
Supply Monitoring

The LTC2906/LTC2907 are low power, high accuracy dual
supply monitoring circuits with an adjustable input and
another input with selectable threshold. Reset delay is set
toanominal of 200ms for LTC2906 and is adjustable using
an external capacitor for LTG2907.

The three-state input pin (S1) selects one of three possible
threshold voltage levels for V1. Another three-state input
pin sets the supply tolerance (5%, 7.5% or 10%). Both
input voltages (V1 and Vppy) must be above predeter-
mined thresholds for the reset not to be invoked. The
LTC2906/LTC2907 assertthe reset outputs during power-
up, power-down and brownout conditions on any one of
the voltage inputs.

Power-Up

The greater of V1, Vgc is the internal supply voltage
(Vmax)- Vivax powers the drive circuits for the RST pin.
Therefore, as soon as V1 or Vg reaches 1V during power
up, the RST output asserts low.

Vviax also powers the drive circuits for the RST pin in the
LTC2906. Therefore, RST weakly pulls high when either
V1 or Vg reaches at least 1V.

Threshold programming is complete, when V1 reaches at
least2.17V. After programming, if any one of the Vx inputs

falls below its programmed threshold, RST asserts low
(RST weakly pulls high) as long as Vjay is at least 1V.

Once both V1 and Vap, inputs rise above their thresholds,
an internal timer is started. After the programmed delay
time, RST weakly pulls high (RST asserts low).

Power-Down

On power-down, once either V1 or Vapy drops below its
threshold, RST asserts logic low and RST weakly pulls
high. Viyax of at least 1V guarantees a logic low of 0.4V
at RST.

Auxiliary Power

Ifan auxiliary power is available it can be connected to the
Ve pin. Since the internal supply voltage (Viax) is the
greaterof V1, Vgc; a Vg of atleast 1V guarantees logic low
of 0.4V at RST for voltage inputs (V1 and/or Vpapy) down
to OV.

Programming Pins

The two three-state input pins, S1 and TOL, should be
connected to GND, V1 or left unconnected during normal
operation. Note that when left unconnected, the maximum
leakage current allowable from the pin to either GND or V1

is 10pA.

29067f
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

APPLICATIONS INFORMATION

In margining application, the three-state input pins can be
driven using a three-state buffer. Note however, the low
and high output of the three-state buffer has to satisfy the
Vi and V| of the three-state pin listed in the Electrical
Characteristics Table. Moreover, when the three-state
buffer is in the high impedance state, the maximum
leakage current allowed from the pin to either GND or V1

is 10pA.

Monitor Programming

Connecting S1 to either GND, or V1, or leaving it in open
state selects the LTC2906/LTC2907 V1 input voltage
threshold. Table 1 shows the three possible selections of
V1 nominal input voltage and their corresponding St
connection.

Table 1. Supply Selection Programming

i S$1
5.0 \al
3.3 OPEN
2.5 GND

Note: Open = open circuit or driven by a three-state buffer
in high impedance state with leakage current less than 10pA.

The noninverting input on the Vapy comparator is set
to 0.5V when the TOL pin is set high (5% tolerance)

(Figure 1) and the high impedance inverting input directly
ties to the Vppy pin.

LTC2906/LTC2907

>

9 0.5V

Vapy

Figure 1. Setting the Adjustable Trip Point

Inatypical application, the Vapy pin connectstoatap point
on an external resistive divider between the positive volt-
age being monitored and ground. The following formula
obtains R1 resistor value for a particular value of R2 and
a desired trip voltage at 5% tolerance:

LV o O
Ri= o TRIPG%) _ 4 R
DD 0.5V H

R2 =100kQ is recommended. Once the resistor divider is
set in the 5% tolerance mode, there is no need to change
the divider for the other tolerance modes (7.5%, 10%)
because the internal reference at the noninverting input on
the Vapy comparatoris scaled accordingly, moving the trip
point in 2.5% decrements.

Table 2 shows suggested 1% resistor values for various
adjustable applications.

Table 2. Suggested 1% Resistor Values for the Vpp, Inputs

Vsuppy (V) Vrrip (V) R1 (kQ) R2 (kQ)
12 11.25 2150 100
10 9.4 1780 100
8 7.5 1400 100
7.5 7 1300 100
6 5.6 1020 100
5 4.725 845 100
3.3 3.055 511 100
3 2.82 464 100
2.5 2.325 365 100
1.8 1.685 237 100
1.5 1.410 182 100
1.2 1.120 124 100
1 0.933 86.6 100
0.9 0.840 68.1 100
0.8 0.750 49.9 100
0.7 0.655 30.9 100
0.6 0.561 12.1 100

Tolerance Programming

The three-state input pin TOL, programs the common
supply tolerance for both V1 and Vpy input voltages (5%,
7.5% or 10%). The larger the tolerance the lower the trip
threshold. Table 3 shows the tolerances selection corre-
sponding to a particular connection at the TOL pin.

Table 3. Tolerance Programming

TOLERANCE TOL
5% Vi
7.5% OPEN
10% GND

29067f
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Analog Devices Inc. IC

APPLICATIONS INFORMATION

Threshold Accuracy

Reset threshold accuracy is of the utmost importance ina
supply sensitive system. Ideally such a system should not
reset while supply voltages are within a specified margin
below the rated nominal level. Both of the LTG2906/
LTC2907 inputs have the same relative threshold accu-
racy. The specification for LTC2906/LTC2907 is +1.5% of
the programmed nominal input voltage (over the full
operating temperature range).

Forexample, whenthe LTC2906/LTC2907 are programmed
to handle a5V input with 10% tolerance (S1=V1and TOL
= GND, refer to Table 1 and Table 3), it does not issue a
reset command when V1 is above 4.5V. The typical 10%
trip threshold is at 11.5% below the nominal input voltage
level. Therefore, the typical trip threshold for the 5V input
is 4.425V. With +1.5% accuracy, the trip threshold range
is 4.425V +75mV over temperature (i.e. 10% to 13%
below 5V). This implies that the monitored system must
operate reliably down to 4.35V or 13% below 5V over
temperature.

The same system using a supervisor with only #2.5%
accuracy needs to work reliably down to 4.25V (4.375V
+125mV) or 15% below 5V, requiring the monitored
system to work over a much wider operating voltage
range.

In any supervisory application, supply noise riding on the
monitored DC voltage can cause spurious resets, particu-
larly when the monitored voltage is near the reset thresh-
old. Aless desirable but common solution to this problem
is to introduce hysteresis around the nominal threshold.
Notice however, this hysteresis introduces an error term
in the threshold accuracy. Therefore, a £2.5% accurate
monitor with £1% hysteresis is equivalent to a +3.5%
monitor with no hysteresis.

The LTC2906/LTC2907 take a different approach to solve
this problem of supply noise causing spurious reset. The
first line of defense against this spurious reset is a first
order low pass filter at the output of the comparator. Thus,
the comparator output goes through a form of integration
before triggering the output logic. Therefore, any kind of
transient at the input of the comparator needs to be of

sufficient magnitude and duration before it can trigger a
change in the output logic.

The second line of defense is the programmed delay time
trsT (200ms for LTC2906 and adjustable using an external
capacitor for LTC2907). This delay will eliminate the effect
of any supply noise, whose frequency is above 1/tggsr, on
the RST and RST output.

When either V1 or Vapy drops below its programmed
threshold, the RST pin asserts low (RST weakly pulls
high). When the supply recovers above the programmed
threshold, the reset-pulse-generator timer starts
counting.

If the supply remains above the programmed threshold
when the timer finishes counting, the RST pin weakly pulls
high (RST asserts low). However, if the supply falls below
the programmed threshold any time during the period
when the timer is still counting, the timer resets and starts
fresh when the supply next rises above the programmed
threshold.

Note that this second line of defense is only effective for a
rising supply and does not affect the sensitivity of the
system to a falling supply. Therefore, the first line of
defense that works for both cases of rising and falling is
necessary. These two approaches prevent spurious reset
caused by supply noise without sacrificing the threshold
accuracy.

Selecting the Reset Timing Capacitor

The reset time-out period for LTG2907 is adjustable in
order to accommodate a variety of microprocessor appli-
cations. Connecting a capacitor, Ctyg, between the TMR
pin and ground sets the reset time-out period, trgt. The
following formula determines the value of capacitor needed
for a particular reset time-out period:

Cmr = trgT ® 110 1079 [F/s]

For example, using a standard capacitor value of 22nF
gives a 200ms delay.

The graph in Figure 2 shows the desired delay time as a
function of the value of the timer capacitor that should be
used:

29067f
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

APPLICATIONS INFORMATION
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10p 100p 1n 10n 100n 1
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Figure 2. Reset Time-Qut Period vs Capacitance

Leaving the TMR pin open with no external capacitor
generates a reset time-out of approximately 200us. For
long reset time-out, the only limitation is the availability of
a large value capacitor with low leakage. The TMR capaci-
tor will never charge if the leakage current exceeds the
TMR charging current of 2.1pA (typical).

RST and RST Output Characteristics

The DC characteristics of the RST and RST pull-up and
pull-down strength are shown in the Typical Performance
Characteristics section. Both RST and RST have a weak
internal pull-up to Vjax and a strong pull-down to ground.

The weak pull-up and strong pull-down arrangement
allows these two pins to have open-drain behavior while
possessing several other beneficial characteristics.

The weak pull-ups eliminate the need for external pull-up
resistors whenthe rise time on these pinsis not critical. On
the other hand, the open-drain RST configuration allows
for wired-OR connections and can be useful when more
than one signal needs to pull-down on the RST line.

As noted in the Power-Up and Power-Down sections, the
circuits that drive RST and RST are powered by Vyax =
MAX (V1, V). During fault condition, Viyax of at least 1V
guarantees a maximum Vg = 0.4V at RST. However, at
Vax=1Vthe weak pull-up currenton RSTis barely turned
on. Therefore, an external pull-up resistor of no more than
100k is recommended on the RST pin if the state and pull-
up strength of the RST pin is crucial at very low Vjax.

Note however, by adding an external pull-up resistor, the
pull-up strength on the RST pin is increased. Therefore, if
it is connected in a wired-OR connection, the pull-down
strength of any single device needs to accommodate this
additional pull-up strength.

Output Rise and Fall Time Estimation

The RST and RST output have strong pull-down capability.
The following formula estimates the output fall time (90%
to 10%) for a particular external load capacitance (G gap):

traLL = 2.2 Rpp * Croap
where Rpp is the on-resistance of the internal pull-down
transistor estimated to be typically 40Q at Vyax >1V, at
room temperature (25°C), and C gap is the external load
capacitance on the pin. Assuming a 150pF load capaci-
tance, the fall time is about 13ns.

The rise time on the RST and RST pins is limited by weak
internal pull-up current sources to Vyax. The following
formulaestimates the output rise time (10% to 90%) at the
RST and RST pins:

trise = 2.2 Rpy * CLoap
where Rpy is the on-resistance of the pull-up transistor.
Notice that this pull-up transistor is modeled as a

6pA current source in the Block Diagram as a typical
representation.

The on-resistance as a function of the Vjax = MAX (V1,
Vo) voltage (for Viyax > 1V) at room temperature is
estimated as follows:

_ 6e10°
MAX(V1, Vo) -V

At Viyax = 3.3V, Rpy is about 260k. Using 150pF for load
capacitance, the rise time is 86ps. A smaller external pull-
up resistor maybe used if the output needs to pull up faster
and/or to a higher voltage. For example, the rise time
reducesto 3.3us fora 150pF load capacitance, when using
a 10k pull-up resistor.

Rpu
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LTC2906/LTC2907
TYPICAL APPLICATIONS

5V, 3.3V Supply Monitor, 5% Tolerance
with LED Power Good Indicator

VA Vee 5V
LTC2906
TOL 845k
S1 Vapy 0.1pF
RST 100k
SYSTEM o
RESET —] RST GND

- 2906 TA02

3.3V, 1.8V Monitor, 7.5% Tolerance
with an Auxiliary 5V Supply (5V Not Monitored)

33y —p——— V1 e 5V
1.8V

0.1puF LTC2906

T — oL 237k

— st Vapy 0.1uF

J_— TMR 100k

22nF
SYSTEM _| ee
RESET RST GND

= 2907 TAO3
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

TYPICAL APPLICATIONS

2.5V, 1V Monitor, 10% Tolerance with LED Undervoltage Indicator
and 5V High Availability Auxiliary Supply (5V Not Monitored)

2.5V 1 Vi VapJ
0.1uF LTC2907
jf__ 4 Vee TMR
499Q
5V _
0 I RST TOL
TR |
= J__ S1 GND

2907 TA04

Dual Supply Monitor with Hysteresis, 5% Tolerance
(Supplies Rising), 10% Tolerance (After RST Goes Low)

3.3V
l
511k
VapJ
100k
GND
SYSTEM _| e
Reser 1 ST

%l

5V

LTC2906
Vee

S1

RST

TOL

0.1pF

1
s

2906 TA0S

Dual Supply Monitor for Tracked/Sequenced Supply

3.3V s 4 I‘
0.1pF
T .
—T—CGATE
——10nF
R = IN
28 S [Voo GATE RAVIP
ON FB1
Rona
100k LTC2923
RAMPBUF
RTB1€%
E— TRACK
R7af é Rte2
L TRACK2 FB2
= Rya2 GND

DC/DC

|||—

2.5V
SYSTEM
0:
0.1pF
==
Vee
LTC2907
TOL RST
Vapy TMR /1
22nF
y T
- G N D 292067 TAO6

|||—
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

PACKAGE DESCRIPTION

0.61 +0.05
(2 SIDES) | |
? Tﬂtﬁﬂ’ﬂ”} 0.675 £0.05

250+0.05 A

1.15?).05 tf—i——:H
A |

|

|

‘ -

[} |
oo
- 1T |
0.25 0.0 I e ‘
4> l<—o0508BsC
~<— 220+0.05 —
(2 SIDES)

RECOMMENDED SOLDER PAD PITCH AND DIMENSIONS

NOTE:

DDB Package

8-Lead Plastic DFN (3mm x 2mm)
(Reference LTC DWG # 05-08-1702)

<~ 3004010 —> RZO-;\‘(?, 0.38+0.10
(2 SIDES) 8 #
: 0.56 + 0.05 5 : Y
\ T (2 SIDES) U LU\U U
| | |
PIN 1 BAR 1 7,7Jr7,7,2(20g|%%;;3 F ,7F7,7L,f
TOP MARK | X ‘ PIN 1
(SEENQOTE 6) | ™ e | l ﬂ ﬂ \ ﬂ ﬂ CHAMFER OF
T 7 ' ‘ : ‘ EXPOSED PAD
(DDBS) DFN 1103
0.200 REF 0.75 +0.05 0.25+0.05 > | l=—
—|  l<«—050BSC
l ~—2.15+0.05 —>
Yl ¥ (2 SIDES)
e e e e Jd —— ¥ 1 g_( 5
A A BOTTOM VIEW—EXPOSED PAD

1. DRAWING CONFORMS TO VERSION (WECD-1) IN JEDEC PACKAGE OUTLINE M0-229
2. DRAWING NOT TO SCALE
3. ALL DIMENSIONS ARE IN MILLIMETERS
4. DIMENSIONS OF EXPOSED PAD ON BOTTOM OF PACKAGE DO NOT INCLUDE

MOLD FLASH. MOLD FLASH, IF PRESENT, SHALL NOT EXCEED 0.15mm ON ANY SIDE
5. EXPOSED PAD SHALL BE SOLDER PLATED

6. SHADED AREA IS ONLY A REFERENCE FOR PIN 1 LOCATION ON THE TOP AND BOTTOM OF PACKAGE
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

PACKAGE DESCRIPTION

TS8 Package
8-Lead Plastic TSOT-23
(Reference LTC DWG # 05-08-1637)

2.90 BSC
052 0.65
MAX REF (NOTE 4)
-— |+ + + —+|1.22 REF
Y T
150175
3.85 MAX 2.62 REF —+ 1amin - 2808SC el - - -
i @ PINONED |
RECOMMENDED SOLDER PAD LAYOUT J ‘ ‘ ‘ 0.22-0.36
PER IPC CALCULATOR 0.65 BSC —=—= > < 8PLCS (NOTE 3)
0.80-0.90
A
0.20 BSC f 0.01-0.10
¢ 1.00 MAX
DATUM ‘A’
Y
%‘ <— 0.30 - 0.50 REF 005020 ‘ 1 95 BSC ‘
(NOTE 3) 758 TSOT-23 0802

NOTE:

1. DIMENSIONS ARE IN MILLIMETERS

2. DRAWING NOT TO SCALE

3. DIMENSIONS ARE INCLUSIVE OF PLATING
4. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH AND METAL BURR
5. MOLD FLASH SHALL NOT EXCEED 0.254mm

6. JEDEC PACKAGE REFERENCE IS M0-193
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LTC2907ITS8#TRPBF Analog Devices Inc. IC SUPERVISOR 2 CHANNEL TSOT23-8

LTC2906/LTC2907

TYPICAL APPLICATION

Quad Supply Monitor with LED Undervoltage
Indicator, 5% Tolerance, 3.3V, 2.5V, 0.8V, 0.6V

LTC2907

Vi Vi
Vioy Ve TOL LTC2907
TOL 0.1pF 0. 1|JF Vee Vapy

TMR 4990 s1
TMR

S1 LED GND

GND RST — RST
PART NUMBER DESCRIPTION COMMENTS
LTC690 5V Supply Monitor, Watchdog Timer and Battery Backup 4.65V Threshold
LTC694-3.3 3.3V Supply Monitor, Watchdog Timer and Battery Backup 2.9V Threshold
LTC699 5V Supply Monitor and Watchdog Timer 4.65V Threshold
LTC1232 5V Supply Monitor, Watchdog Timer and Push-Button Reset | 4.37V/4.62V Threshold

LTC1326/LTC1326-2.5

Micropower Precision Triple Supply Monitor for
5V/2.5V, 3.3V and ADJ

4.725V, 3.118V, 1V Threshold (£0.75%)

LTC1536

Precision Triple Supply Monitor for PCI Applications

Meets PGl tpa Timing Specifications

LTC1726-2.5/LTC1726-5

Micropower Triple Supply Monitor for
2.5V/5V, 3.3V and ADJ

Adjustable RESET and Watchdog Time-Outs

LTC1727-2.5/ LTC1727-5

Micropower Triple Supply Monitor with Open-Drain Reset

Individual Monitor Outputs in MSOP

LTC1728-1.8/ LTC1728-3.3

Micropower Triple Supply Monitor with Open-Drain Reset

5-Lead SOT-23 Package

LTC1728-2.5/ LTC1728-5

Micropower Triple Supply Monitor with Open-Drain Reset

5-Lead SOT-23 Package

LTC1985-1.8 Micropower Triple Supply Monitor with 5-Lead SOT-23 Package
Push-Pull Reset Qutput
LTC2900 Programmable Quad Supply Monitor Adjustable RESET, 10-Lead MSOP and
3mm X 3mm 10-Lead DFN Packages
LTC2901 Programmable Quad Supply Monitor Adjustable RESET and Watchdog Timer,
16-Lead SSOP Package
LTC2902 Programmable Quad Supply Monitor Selectable Tolerance, RESET Disable for Margining
Functions, 16-Lead SSOP Package
LTC2903 Precision Quad Supply Monitor Ultralow Voltage RESET, 6-Lead SOT-23 Package
LTC2904 Three-State Programmable Precision Dual Supply Monitor Adjustable Tolerance, 8-Lead SOT-23 and
3mm x 2mm DFN Packages
LTC2905 Three-State Programmable Precision Dual Supply Monitor Adjustable RESET and Tolerance, 8-Lead SOT-23 and
3mm x 2mm DFN Packages
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