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Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

General Description Features
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The I\/IAX16008/I\/IA_X16009 are adjustable quad window 4 Monitor Four Undervoltage/Overvoltage Conditions
voltage detector_s in a small thm QFN package. These ¢ 1.5% Accuracy Over Temperature

devices are designed to provide a higher level of sys- .

tem reliability by monitoring multiple supply voltages ¢ User-Adjustable Thresholds (Down to 0.4V)

and providing a fault signal when any of the voltages ¢ Qpen-Drain Outputs with Internal Pullups Reduce
exceed their overvoltage thresholds or fall below their the Number of External Components
undervoltage thresholds. oM | Reset | t (MAX16009

These devices offer user-adjustable thresholds that anu-a eset Input ( )

allow voltages to be monitored down to 0.4V. These ¢ Margin Enable Input

devihces é(ijllowdthe upper Snd lower tripH threihzlds of ¢ Fixed or Adjustable RESET Timeout (MAX16009)
each window detector to be set externally with the use :

of three external resistors. ¢ Suarar:t\elzed Correct Output Logic State Down to
Each monitored threshold has an independent open- g R . .

drain output for signaling a fault condition. The outputs ¢ Fully Specified from -40°C to +125°C

can be wire OR’ed together to provide a single fault 4 Small, 4mm x 4mm Thin QFN Package

output. The open-drain outputs are internally pulled up - -
with a 30pA current, but can be externally driven to Ordering Information
other voltage levels for interfacing to other logic levels. oART TEMP PIN- PKG
Both devices feature a margin input to disable the out- RANGE PACKAGE CODE

puts during margin testing or any other time after

power-up operations. The MAX16009 offers a reset out- MAX16008TP+ -40°C to +125°C 20 Thin QRNy ¥ieB443

put that deasserts after a reset timeout period after all MAX16009TG+ -40°Cto +125°C 24 Thin QFN  T2444-4
voltages are within their threshold specifications. The +Denotes lead-free package. -
reset timeout is internally set to 140ms (min), but can For tape-and-reel, add a “T" after the *+.” Tape-and-reel are
be externally adjusted to other reset timeouts using an offered in 2.5k increments.
external capacitor. In addition, the MAX16009 offers a Typlcal Operating Circuit
manual reset input. 2
All devices are offered in a 4mm x 4mm thin QFN pack- 25V J VL
age and are fully specified from -40°C to +125°C. 18V ¢ RESH —
= - 1.5V — UVIN1 uvouTt f—
Applications l
Storage Equipment oVt oVOUT! |—
Networking/Telecommunications Equipment
Multivoltage ASICs o LT
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MAX16008/MAX16009

Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

ABSOLUTE MAXIMUM RATINGS

Vee, OVOUT_, UVOUT_, RESET,

UVIN_, OVIN_to GND ... -0.3V to +6V
MARGIN, MR, TOL, SRT to GND................ -0.3Vto (Vcc + 0.3V)
Input/Output Current .

(RESET, MARGIN, SRT, MR, UVOUT_, OVOUT_)....... +20mA
Continuous Power Dissipation (Ta = +70°C)

20-Pin Thin QFN (derate 16.9mW/°C above +70°C)....1355mW

24-Pin Thin QFN (derate 16.9mW/°C above +70°C)....1666mW

Operating Temperature Range ............c.ccoeove... -40°C to +125°C
Junction Temperature ...............
Storage Temperature Range................
Lead Temperature (soldering, 10S) .......ccccocvvvviiiiiiiene. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vecec = 2.0V to 5.5V, TOL = GND, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Voltage Range Vce (Note 2) 1.0 55 Y
Vce = 3.3V, outputs deasserted 45 65
Supply Current (Note 3) Icc PA
Vce = 5V, outputs deasserted 45 70
UVLO (Undervoltage Lockout) VuvLo | Vccerising 1.62 1.8 1.98 Vv
UVIN_/OVIN_
ﬁ;‘ﬁns;‘ob'\‘fl Qr;iss?r?g (UVIN- VTH 0.388 0.394  0.400 v
UVIN_JOVIN_ Hysteresis VTH_HYS UVIN_ falling/OVIN_ rising (percentage of 05 % V7H
the threshold)
UVIN_/OVIN_ Input Current B -100 +100 nA
RESET
SRT = Vce 140 200 280
. CsRT = 1500pF (Note 4) 2.43 3.09 3.92
Reset Timeout tRp ms
CsRT = 100pF 0.206
CsRT = open 0.05
SRT Ramp Current ISRT VsRT =0 460 600 740 nA
SRT Threshold 1.173 1235 1.293 \
SRT Hysteresis 100 mV
UVIN_/OVIN_ to Reset Delay tRD UVIN_ falling/OVIN_ rising 20 us
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Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

ELECTRICAL CHARACTERISTICS (continued)

(Vcec = 2.0V to 5.5V, TOL = GND, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vee = 3.3V, Igink = 1T0mA, RESET asserted 0.30
RESET Output-Voltage Low VoL Voo = 2.5V, Igink = 6mA, RESET asserted 0.30 \
Ve = 1.2V, IsINK = 50pA, RESET asserted 0.30
_— X . Vce = 2.0V, IsouRrcE = 6uA, RESET 0.8 x
RESET Output-Voltage High VoH deasserted Vee Vv
- 0.3 x
R Input-Voltage Low V \
p g IL Vee
__ ) 0.7 x
R Input-Voltage High V Vv
P ge Hig H Ve
MR Minimum Pulse Width 1 us
MR Glitch Rejection 100 ns
MR to RESET Delay 200 ns
MR Pullup Resistance 12 20 28 kQ
OUTPUTS (UVOUT_/OVOUT.)
UVOUT_, OVOUT_ Output- VoL Vce = 3.3V, IsinK = 2mA 0.30 v
Voltage Low Vee = 2.5V, IinK = 1.2mA 0.30
OVOUT_, OVOUT_ Output- 0.8 x
— > =
Voltage High VOH Vce 2 2.0V, ISOURCE = BuA Vee v
UVIN_/OVIN_to UVOUT_/ OVOUT_
Propagation Delay tD (VTH - 100mV) to (VTH + 100mV) 20 us
DIGITAL LOGIC
0.3 x
TOL Input-Voltage Low ViL \
9 g Vce
) 0.7 x
TOL Input-Voltage High Vv v
P ge mig H Ve
TOL Input Current TOL = Vce 100 nA
I e 0.3 x
MARGIN Input-Voltage Low ViL \Y
p g Voo
MARGIN Input-Voltage High VIH 0.7 x )
Ve
MARGIN Pullup Resistance Pulled up to Vcc 12 20 28 kQ
MARGIN Delay Time tMD Rising or falling (Note 5) 50 us

Note 1: Devices are tested at Ta = +25°C and guaranteed by design for Ta = TMIN to TMAX.

Note 2: The outputs are guaranteed to be in the correct logic state down to Vcc = 1V.

Note 3: Measured with MR and MARGIN unconnected.

Note 4: The minimum and maximum specifications for this parameter are guaranteed by using the worse case of the SRT current
and SRT threshold specifications. Do not set the reset timeout period to more than 1.12s.

Note 5: Amount of time required for logic to lock/unlock outputs from margin testing

MAXI 3
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MAX16008/MAX16009

Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

Typical Operating Characteristics

(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT SUPPLY CURRENT UVIN_/OVIN_ THRESHOLD
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. SUPPLY VOLTAGE
60 S - 65 B — 8 0.450 s
MARGIN AND MR H MARGIN AND MR g §
| UNCONNECTED e 60 | UNCONNECTED —1—"F—T1T—TA—12 2
£l S % [ vgo=5v S e
= 50 = S
= / = \ T
= — z W - ~ &
S 4% — = | L~ = 0400
[&] / o ’/ =
5 T — 7 | Voo =33V =
S 40 =3
3 40 F—vep=25v 0.375
30 30 0.350
15 20 25 30 35 40 45 50 55 -40 -25-10 5 20 35 50 65 80 95 110125 15 20 25 30 35 40 45 50 55
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
UVIN_/QVIN_ THRESHOLD OUTPUT VOLTAGE MAXIMUM TRANSIENT DURATION
vs. TEMPERATURE vs. SINK CURRENT vs. INPUT OVERDRIVE
- T TTIm I
0.44 g 100 /T z OUTPUT GOES LOW g
043 S / : oz 500 [ ABOVE THIS LINE z
= »
g0 75 / £ w0 Y
= 041 s e N
= = g
= 0.40 g‘ 5 g 30 N
5 039 Es = \
=
= 038 = 0 \
=
0.37 25 =4y I A R A
£ 100 N
0.36 UVOUT_/0VOUT_LOW ~L_
0.35 0 [ 0
-40 -25-10 5 20 35 50 65 80 95 110 125 0 1 2 3 4 5 6 7 8 1 10 100 1000
TEMPERATURE (°C) SINK CURRENT (mA) INPUT OVERDRIVE (mV)
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Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

Typical Operating Characteristics (continued)
(Vce = 3.3V, Ta = +25°C, unless otherwise noted.)

RESET TIMEOUT PERIOD
vs. TEMPERATURE RESET TIMEOUT DELAY
198 ~ — S — LA
1o T
2 155 - | T
S o R
= 19 D
= N UvVoUTi
§ 194 L J S HRAUSEIEHEE WPy
= oo
E 193
2 10 S 5 <t 5 Y (OO O ‘ 1 resEr
2V/div
191 ]
SRT=V
190 i i &«
40 25-10 5 20 35 50 65 80 95 110125 40ms/div
TEMPERATURE (°C)
UVIN_ TO UVOUT_ DELAY TIME MARGIN ENABLE FUNCTION
MAX16008 toc09 MAX16008 toc10
E— o — L — i ST
] 1 MARGIN
: UVINT o oo 2vdiv
4 2vdiv
R A RN vV T
o ———— R - 2V/div
..... Ll b gvouT oo L
Do o : 2V/div R ensmimemm——
,,,,, LT T Sootto ] ORESET
A R : o V/div
__________________________________________ UVIN_ BELOW RESPECTIVE THRESHOLDS
4us/div 100us/div
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MAX16008/MAX16009

Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

Pin Description

PIN

[ [+2]

o o

3 8 NAME FUNCTION

< | %

< <

= =

1 1 UVING Undervoltage Threshold Input 3. When the voltage on UVING falls below its threshold, UVOUT3
asserts low.

5 ° OVIN3 Overvoltage Threshold Input 3. When the voltage on OVIN3 rises above its threshold, OVOUT3
asserts low.

3 3 UVIN4 Undervoltage Threshold Input 4. When the voltage on UVIN4 falls below its threshold, UVOUT4
asserts low.

4 4 OVIN4 Overvoltage Threshold Input 4. When the voltage on OVIN4 rises above its threshold, OVOUT4
asserts low.

5 6 GND Ground

6, 7 V Unmonitored Power to the Device

20 | 24 cc
Active-Low Undervoltage Output 3. When the voltage at UVING falls below its threshold, UVOUT3

7 8 UVOuUT3 asserts low and stays asserted until the voltage at UVINS exceeds its threshold. The open-drain
output has a 30pA internal pullup to Vcc.
Active-Low Overvoltage Output 3. When the voltage at OVINS rises above its threshold, OVOUT3

8 9 OVOUT3 asserts low and stays asserted until the voltage at OVIN3 falls below its threshold. The open-drain
output has a 30pA internal pullup to Vcc.
Active-Low Undervoltage Output 4. When the voltage at UVIN4 falls below its threshold, UVOUT4

9 | 10 UvouT4 asserts low and stays asserted until the voltage at UVIN4 exceeds its threshold. The open-drain
output has a 30pA internal pullup to Vcc.
Active-Low Overvoltage Output 4. When the voltage at OVIN4 rises above its threshold, OVOUT4

10 | 11 OVOoUT4 asserts low and stays asserted until the voltage at OVIN4 falls below its threshold. The open-drain
output has a 30pA internal pullup to Vcc.

AT Active-Low Margin Enable Input. Pull MARGIN low to deassert all outputs (go into high state)

11 14 MARGIN . .
regardless of the voltage at any monitored input.
Active-Low Overvoltage Output 2. When the voltage at OVIN2 rises above its threshold, OVOUT2

12 | 15 OvOouT2 asserts low and stays asserted until the voltage at OVIN2 falls below its threshold. The open-drain
output has a 30pA internal pullup to Vcc.

MAXIM




Low-Voltage, High-Accuracy, Quad Window

Voltage Detectors in Thin QFN

Pin Description (continued)

PIN

[=] [<2]

o o

3 3 NAME FUNCTION

< | X

< <

= =
Active-Low Undervoltage Output 2. When the voltage at UVIN2 falls below its threshold, UVOUT2

13 | 16 uvouT2 asserts low and stays asserted until the voltage at UVIN2 exceeds its threshold. The open-drain
output has a 30pA internal pullup to Vcc.
Active-Low Overvoltage Output 1. When the voltage at OVIN1 rises above its threshold, OVOUT1

14 | 17 OVOUTA1 asserts low and stays asserted until the voltage at OVINT falls below its threshold. The open-drain
output has a 30pA internal pullup to Vcc.
Active-Low Undervoltage Output 1. When the voltage at UVINT falls below its threshold, UVOUT1

15 | 18 UVOUT1 asserts low and stays asserted until the voltage at UVIN1 exceeds its threshold. The open-drain
output has a 30pA internal pullup to Vcc.

16 | 20 UVINA Undervoltage Threshold Input 1. When the voltage on UVINT falls below its threshold, UVOUT1
asserts low.

17 | o OVINA Overvoltage Threshold Input 1. When the voltage on OVIN1 rises above its threshold, OVOUT1
asserts low.

18 | 22 UVIN? Undervoltage Threshold Input 2. When the voltages on UVINZ falls below its threshold, UVOUT2
asserts low.

19 | 23 OVINZ Overvoltage Threshold Input 2. When the voltage on OVIN2 rises above its threshold, OVOUT2
asserts low.

— 5 N.C. Not Internally Connected

I ISP VR Active-Low Manual Reset Input. Pull MR low to assert RESET low. RESET remains low for the reset
timeout period after MR is deasserted. MR is pulled up to Vcc through a 20kQ resistor.
Set Reset Timeout Input. Connect a capacitor from SRT to GND to set the reset timeout period. The

— |13 SRT reset timeout period can be calculated as follows: Reset Timeout (s) = 2.06 x 106 (Q) x CsRT (F). Do
not set the reset timeout period to more than 1.12s. For the internal timeout period of 140ms (min),
connect SRT to Vcc.
Active-Low Reset Output. RESET asserts low when the voltage on any of the UVIN_ inputs falls below
their respective thresholds, the voltage on any of the OVIN_ inputs goes above its respective

— | 19 RESET threshold, or MR is asserted. RESET remains asserted for at least the minimum reset timeout after all
monitored UVIN_ inputs exceed their respective thresholds, all OVIN_ inputs fall below their
respective thresholds, and MR is deasserted. This open-drain output has a 30pA internal pullup.
Exposed Pad. EP is internally connected to GND. Connect EP to the ground plane to provide a low

EP | EP EP thermal resistance path from the IC junction to the PC board. Do not use as the only electrical
connection to GND.

MAXI
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Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

MAX16008/MAX16009

(VR) (SRT)
Vee
Voo AN\ o
TIMING v v v v v v v)(y
RESET CIRCUIT .
— ¢ (RESET)
UVINY A —
D_‘ ' vouTi
I H
OVIN1 - D_
' VOUT
UVING h H
T D_ ' ovouT?
OUTPUT 4|
DRIVER
o+ L
OVIN2 - "D_ (! 0VOUT2
| H
UVIN A L
“—D_ I vouTs
*~—{-
| H
o+ =
D— it OVOUTS
OVIN3 - | H
UVINg A
D_ I VouT4
™ l H
*—+
| [ 0VOUT4
~D—l IH
o P e MAXIMN
e MAX16008/ =
UNDERVOLTAGE LOCKOUT | Ve —AAA~9 MAX16009
REFERENCE
() MAX16009 ONLY MARGIN

Figure 1. Functional Diagram
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Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

Detailed Description

The MAX16008/MAX16009 are adjustable quad win-
dow voltage detectors in a small thin QFN package.
These devices are designed to provide a higher level of
system reliability by monitoring multiple supply voltages
and providing a fault signal when any of the voltages
exceeds its overvoltage threshold or falls below its
undervoltage threshold.

These devices offer user-adjustable thresholds that
allow voltages to be monitored down to 0.4V. The
devices allow the upper and lower trip thresholds of
each window detector to be set externally with the use
of three external resistors.

Each monitored threshold has an independent open-
drain output for signaling a fault condition. The outputs
can be wire OR’ed together to provide a single fault
output. The open-drain outputs are internally pulled up
with a 30pA current, but can be externally driven to
other voltage levels for interfacing to other logic levels.

Both devices feature a margin input to disable the out-
puts during margin testing or any other time after
power-up operations. The MAX16009 offers a reset out-
put that deasserts after a reset timeout period after all
voltages are within their threshold specification. The
reset timeout is internally set to 140ms (min), but can
be externally adjusted to other reset timeouts using an
external capacitor. In addition, the MAX16009 offers a
manual reset input.

Applications Information

Voltage Monitoring
The MAX16008/MAX16009 feature undervoltage and
overvoltage comparators for window detection (see
Figure 2). UVOUT_/OVOUT_ deassert high when the
monitored voltage is within the “selected window.”
When the monitored voltage falls below the lower limit
of the window (VTRIPLOW), UVOUT_ asserts low; or if
the monitored voltage exceeds the upper limit
(VTRIPHIGH), OVOUT_ asserts low. The application in
Figure 2 shows the MAX16008/MAX16009 enabling the
DC-DC converter when the monitored voltage is in the
selected window.

MAXI

+bV ®

Ri Vo

UVIN OvVoUT_ 1 N

OVOUT_ [—e—{EN ouT|—
R MAXIMN R o
MAX16008/

ovi MAX16009 GND

R3 =

Figure 2. MAX16008/MAX 16009 Monitor Circuit

The resistor values R1, R2, and R3 can be calculated
as shown:

RroTaL
V = Vry| —TAL
TRIPLOW TH[R2+R3
R
VIRIPHIGH = VTH(%]

where RToTAL = R1 + R2 + R3.

Use the following steps to determine the values for R1,
R2, and R3:

1) Choose a value for RTOTAL, the sum of R1, R2, and
R3. Because the MAX16008/MAX16009 have very
low input bias current (2nA typ), RTOTAL can be up
to 2MQ. Large-value resistors help minimize power
consumption. Lower-value resistors can be used to
maintain overall accuracy.

60091 XVIN/S8O09 L XVIN



MAX16008/MAX16009

Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

Use the following formulas to calculate the error:

llB(R1 + = 1 s J
2+h3
Euy (%) = x100
uv
VTRIPLOW
_lR2+@xRy)
VTRIPHIGH

Eov (%) 100

where Eyy and EQv are the undervoltage and over-
voltage error (in %), respectively.

2) Calculate R3 based on RToTAL and the desired
upper trip point:

R3 = YTH X RTOTAL
VTRIPHIGH

3) Calculate R2 based on R70oTAL, R3, and the
desired lower trip point:

Ro = VTH X RTOTAL _ 4
VTRIPLOW

4) Calculate R1 based on RToTAL, R3, and R2:

R1=RroraL - R2 - R3

Overvoltage Shutdown
The MAX16008/MAX16009 are ideal for overvoltage-
shutdown applications. Figure 3 shows a typical circuit
for this application using a pass p-channel MOSFET.

VsuppLy ® T ®
R1 Voo

UVIN_ LOAD
MAXIM . T
R2 MAX16008/ R3 =
MAX16009
VouT_
GND

“OPTIONAL. VALUES OF 10k<2 AND ABOVE ARE RECOMMENDED.

Figure 3. Overvoltage Shutdown Circuit (with External Pass
MOSFET)

10

The MAX16008/MAX16009 are powered directly from
the system voltage supply. Select R1 and R2 to set the
trip voltage. When the supply voltage remains below the
selected threshold, a low logic level on UVOUT_ turns
on the p-channel MOSFET. In the case of an overvolt-
age event, UVOUT_ goes high turning off the MOSFET,
and shuts down the power to the load.

Figure 4 shows a similar application using a fuse and a
silicon-controlled rectifier (SCR). An overvoltage event
turns on the SCR and shorts the supply to ground. The
surge of current through the short circuit blows the fuse
and terminates the current to the load. Select R3 so that
the gate of the SCR is properly biased when UVOUT_
goes high.

Unused Inputs
Any unused UVIN_ inputs must be connected to Vcc, and
any unused OVIN_ inputs must be connected to GND.

UVOUT_/OVOUT_ Outputs

UVOUT_ and OVOUT_ outputs assert low when UVIN_
and OVIN_, respectively, drop below or exceed their
specified thresholds. The undervoltage/overvoltage out-
puts are open-drain with a (30pA) internal pullup to Vcc.
For many applications, no external pullup resistor is
required to interface with other logic devices. An external
pullup resistor to any voltage up to 5.5V overdrives the
internal pullup if interfacing to different logic supply volt-
ages. Internal circuitry prevents reverse current flow from
the external pullup voltage to Vcc (Figure 5). When
choosing the external pullup resistor, the resistance
value should be large enough to ensure that the output
can sink the necessary current during a logic-low condi-
tion and small enough to be able to overdrive the internal
pullup current and meet output high specifications

Vee LOAD

/NAXI

MAX16008/
MAX16009

UVIN_

R1

uvouT_
R2

GND

Figure 4. Overvoltage Shutdown Circuit (with SCR Fuse)
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Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

(VOH). Resistor values of 50kQ to 200kQ can generally
be used.

RESET Output (MAX16009 Only)
RESET asserts low when the voltage on any of the
UVIN_ inputs falls below its respective threshold, the
voltage on any of the OVIN_ inputs goes above its
respective threshold, or MR is asserted. RESET
remains asserted for the reset timeout period after all
monitored UVIN_ inputs exceed their respective thresh-
olds, all OVIN_ inputs fall below their respective thresh-
olds, and MR is deasserted (see Figure 6). This
open-drain output has a 30pA internal pullup.

Reset Timeout Capacitor
The reset timeout period can be adjusted to accommo-
date a variety of microprocessor (uP) applications from
50us to 1.12s. Adjust the reset timeout period (tRp) by
connecting a capacitor (CsrT) between SRT and GND.
Calculate the reset timeout capacitor as follows:

trp (S)
Csrr (A=
(VTH_SRT )
ISRT
Vee=3.3V E\i
]
100kQ
Vee Vee
VouT_ s
MAXI
MAX16008/
MAX16009
GND GND

Do not use capacitor (CsrT) values higher than 390nF.

Connect SRT to Vcc for a factory-programmed reset
timeout of 140ms (min).

Manual Reset Input (MR) (MAX16009 Only)
Many pP-based products require manual reset capabil-
ity, allowing the operator, a test technician, or external
logic circuitry to initiate a reset. A logic-low on MR
asserts RESET low. RESET remains asserted while MR
is low, and during the reset timeout period (140ms min)
after MR returns high. The MR input has an internal
20kQ pullup resistor to Ve, so it can be left open if it is
not used. MR can be driven with TTL or CMOS-logic
levels, or with open-drain/collector outputs. Connect a
normally open momentary switch from MR to GND to
create a manual reset function; external debounce cir-
cuitry is not required. If MR is driven from long cables
or if the device is used in a noisy environment, connect-
ing a 0.1uF capacitor from MR to GND provides addi-
tional noise immunity.

Margin Output Disable (MARGIN)
MARGIN allows system-level testing while power sup-
plies are adjusted from their nominal voltages. Drive
MARGIN low to deassert all outputs (UVOUT_,

UVIN_

Vi, i ﬁwmws

RESET

uvouT_

- J Emw

OVIN_

QvouT_

— ) -

Figure 5. Interfacing to a Different Logic Supply Voltage

MAXI

Figure 6. Output Timing Diagram
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MAX16008/MAX16009

Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

OVOUT_, and RESET) regardless of the voltage at any
monitored input. The state of each output does not
change while MARGIN = GND. While MARGIN is low,
the IC continues to monitor all voltages. When MARGIN
is deasserted, the outputs go to their monitored states
after a short propagation delay. The MARGIN input is
internally pulled up to Vcc. Leave unconnected or con-
nect to Vcc if unused.

Power-Supply Bypassing
The MAX16008/MAX16009 operate from a 2.0V to 5.5V
supply. An undervoltage lockout ensures that the out-
puts are in the correct states when the UVLO is
exceeded. In noisy applications, bypass Vcc to ground
with a 0.1pF capacitor as close to the device as possi-
ble. In addition, the additional capacitor improves tran-
sient immunity. For fast-rising Vcc transients, additional
capacitance may be required.

Selector Guide

NUMBER OF UNDERVOLTAGE/
PART MONITORED OVERVOLTAGE RESET R’égéﬁméa MR
LEVELS THRESHOLDS
MAX16008 4 Adjustable — — —
MAX16009 4 Adjustable v v v
Pin Configurations
TOP VIEW SEEEEE TOP VIEW SEEE I
sElsls ks slEkElEE .
RN 18} {17} 16} 16! {14} {13
RESET [ 19 12| R
UVINT [ 161 pmmmmm oo 10 [ OvOUT4
Lo C ] Nt 200 : 111 ovoura
OvNT 171 i 19 |Ovour4 I ]
L maam i OVINT | 21 : MAXIM | 10| UVOUT
UVIN2 | 18 ; i 18 |ovouts e A
T maxieoos L |7t MAX16009 5| v
oviNz |19} I 17 |UvouTs L b
TN : ] OVIN2 [ 23 ! 1 8 | UVOUT3
Veo |20 ; oo ! 1 6 |Vee o I LR e R o
Veo | 24 7 | Vee
10020031141 is IRV IR IR IR EIRD
g g 2 2 2 2 2 2 2 ¢ 2
= 3 3 3 ° = 3 53 = °®
THIN QFN THIN QFN
4mm x 4mm 4mm x 4mm
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Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)
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MAX16008/MAX16009

Low-Voltage, High-Accuracy, Quad Window
Voltage Detectors in Thin QFN

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2 ﬁ&
REF. MIN. |NOM. | MAX.| MIN. | NOM. [ MAX. | MIN. | NOM. | MAX.| MIN. | NOM. | MAX. | MIN. | NOM. | MAX. CODES MIN. | NOM.| MAX.| MIN. | NOM. | MAX. |ALLOWED
A 0.70 [0.75 | 0.80 | 0.70 [0.75 | 080 [ 0.70 [0.75 | 080 [ 0.70 | 0.75 | 0.80 | 0.70 [ 0.75 | 080 11244-3 | 195 [ 210 [225] 195 [ 210 | 225 | YES
Al 00 (002 [ 005) 00 |002 [005 | 00 |002 [ 005| 00 | 002 | 005 | 00 | 002 | 0.05 T1244-4 195 | 210 | 225 | 195 | 210 | 225 NO
A2 020 REF 0.20 REF 0.20 REF 0.20 REF 020 REF T1644-3 195 | 210 | 225 195 | 210 | 225 | YES
b 0.25 | 0.30 035|025 |030 | 035 | 020|025 | 030 | 0.18 | 0.23 | 030 | 0.15 | 020 | 0.25 T1644-4 195 | 210 | 225 | 195 210 | 225 NO
D 390 | 400 | 410 |3.90 | 400 | 440 | 390 | 400 | 4.10 |3.90 | 4.00 | 4.10 | 3.90 | 400 | 410 T2044-2 195 | 210 {225 195 | 210 | 225 | YES
E 390 | 400 | 410 |3.90 | 400 | 410 | 390 | 400 | 440 [ 3.90 | 4.00 | 410 | 390 | 400 | 420 T2044-3 195 | 210 (225 195 | 210 | 225| NO
e 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T2444-2 195 | 210 | 225 195 | 210 | 225 | YES
K 025 | - - _|0.25 - - 025 | - - 0.25 = - 0.25 - = T2444-3 245)| 260|263 | 245 | 260 | 263 | YES
L 045|035 | 065(045 | 055 | 0.65 | 045055 | 065 0.30 | 0.40 | 0.50 | 0.30 | 0.40 | 0.50 T2444-4 245 )| 260 | 263 | 245 | 260 | 263 NO
N 12 16 20 24 28 T2844-1 250 | 260] 270 | 250 | 260 | 270 NO
ND 3 4 S 6 7
NE 3 4 S 6 7
| fegec VGGB WGGC WGGD-1 WGGD-2 WEGGE
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5N—1994.
2. ALL DIMENSIONS ARE IN MILLMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL -,1 IDENTIFIER MAY BE EMHER A MOLD OR MARKED FEATURE.
A\ DIMENSION b APPLES TO METALLIZED TERMINAL AND [S MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.
A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-3, T2444—4 AND T2844-1.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm
12. WARPAGE SHALL NOT EXCEEND 0.10mm AL
LEAD CENTERLINES TO BE AT TRUE POSIION AS DEFINED BY BASIC DIMENSION “e”, +0.05. EIBS“WLQ‘§ /VI /J‘I/VI
14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY
LB pACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. 2
-DRAWING NOT TO SCALE- 21-0139 /2

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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