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MAX16191 Ultra-High, 0.35% Accuracy Supervisory
Circuit

General Description Benefits and Features

The MAX16191 is a single-channel, ultra-high accuracy e +0.35% Threshold Accuracy

supervisor circuit that monitors low core system supply e AEC-Q100 Qualified

voltages. The reset output asserts when the monitored e 0.6V to 0.9V Nominal Threshold Range

supply voltage falls outside of the factory-trimmed under- o 12% to £5% UV/OV Monitoring Range

voltage/overvoltage threshold window. The reset output e Open-Drain/Push-Pull Reset Output Options

deasserts after reset timeout period when the monitored e 8-Pin TDFN, 2mm x 2mm Side-Wettable Flanks with

supply voltage falls within the threshold window. The reset No Exposed Pad

output is active-low and available in open-drain or push- e -40°C to +125°C Temperature Range

pull configuration.

The MAX16191’s nominal input voltage level is factory- 1 yPical Application Diagram
programmable to any voltage between 0.6V to 0.9V. To-
gether with the +2% to +5% undervoltage/overvoltage win-
dow threshold range, the MAX16191 offers the flexibility Yot
to monitor a wide range of system supply voltages. The DCc-DC
undervoltage/overvoltage threshold levels are factory pro- F

0.6V-0.9V

grammable and are symmetrical with respect to the nomi- : " ENOUT
nal input voltage setting.

The MAX16191 is available in a small, 2mm x 2mm, 8-pin 17V-5V
TDFN side-wettable package and operates over the auto-
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motive temperature range of -40°C to +125°C.

Applications
Advanced Driver-Assistance Systems (ADAS) T

[ ]
@
=
o

Multivoltage ASICs
Servers
Storage Equipment
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Ordering Information appears at end of data sheet. 19-101154; Rev 1; 11/24
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MAX16191

Absolute Maximum Ratings

VDD 10 GND ... -0.3V to +6V
IN, RST t0 GND....cooiiiiiiiieeeee e -0.3V to +6V
Input/Output Continuous Current ...........ccooeeeiiieniienieenns +20mA

Continuous Power Dissipation (Tp = +70°C)
T822CY+2C, 8-Pin TDFN (Multilayer derate 6.2mW/°C above
740 ) TSRS 496mwW

Ultra-High, 0.35% Accuracy Supervisory Circuit

Operating Temperature Range.............ccccceeene.
Junction Temperature ............cccoecveerieeiiie e
Soldering Temperature (Reflow)
Storage Temperature Range................

Lead Temperature (Soldering, 10S) ......cccccvviverreiiinennnns +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.
Package Information

8 TDFN (T822CY+2C)

Package Code T822CY+2C
Outline Number 21-100341
Land Pattern Number 90-100117
Thermal Resistance, Single Layer Board:

Junction to Ambient (64)

Junction to Case Thermal Resistance (8,¢)

Thermal Resistance, Four Layer Board:

Junction to Ambient (84) 162
Junction to Case Thermal Resistance (8,¢) 20

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages.
Note that +, #, or - in the package code indicates RoHS status only. Package drawings may show a different suffix
character, but the drawing pertains to the package regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a
four-layer board. For detailed information on package thermal considerations, refer to www.maximintegrated.com/

thermal-tutorial.

www.analog.com
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MAX16191

Electrical Characteristics

Ultra-High, 0.35% Accuracy Supervisory Circuit

(Vpp = 3.3V, V|y = nominal voltage, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C under

normal conditions, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER SUPPLY
Operating Voltage VoD Output guaranteed_ to be at known state. 17 55 v
Range Comparators functional.
Minimum Supply Sa= . .
Voltage Vbp RST is guaranteed to be at a known logic 1.1 V
Supply Current IbD RST not asserted 30 55 uA
Undervoltage Lockout .
Threshold VuvLo Vpp rising 1.30 1.50 1.68 \%
Undervoltage Lockout .
Hysteresis VuvLo_Hys | Vop falling 47 mV
INPUT VOLTAGE (IN)
Nominal Input Threshold
Voltage Range VIN_NOM 06 0.9 v
Undervoltage/ Reset occurs when VN Nowm falls outside % of
Overvoltage TOL of V X (1£TOL) ~ +2 +5 Vv
Programming Range IN_NOM - IN_NOM
INPUT THRESHOLD ACCURACY
Undervoltage Threshold AllV|N TH setting, VIN Nowm falling, ) o
Accuracy VUVTH_A VUVTH = VIN_NOM X (T- TOL%) 0.35 +0.35 o
Overvoltage Threshold All V|N TH setting, VIN NOM rising, ) o
Accuracy VOVTH_A VouTH = Vin_Nowm X (T + TOL%) 0.35 +0.35 %
Undervoltage/ o
Overvoltage Hysteresis VHys 0.15 #VTH
Input Current IIN 3 6 A
RESET OUTPUT (RST)
) . From the time V) enters overvoltage/
isss:a'zlmeout Period trp_A undervoltage threshold window to the -20 +20 %
Y time RST goes high
IN-to-RST Propagation - (VovTh - 1%) to (VoyTH *+ 1%) 5 us
Delay
IN-to-RST Reset o o
Propagation Delay b (VuvTH + 1%) to (VuvTH - 1%) 5 s
OUTPUT VOLTAGE
Vpp = 4.25V, Igink = 1TmA 0.1
Output Voltage Low VoL Vpp = 2.5V, Ig|nk = 250pA 0.1 Vv
Vpp = 1.2V, Ig|nk = 25pA 0.1

Note 1: Limits are 100% tested at TA = +25°C. Limits over the operating temperature range and relevant supply voltage range are
guaranteed by design and characterization.
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MAX16191 Ultra-High, 0.35% Accuracy Supervisory Circuit

Typical Operating Characteristics
(Vpp = 1.7V t0 5.5V, Ta = TmiN to Tmax unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE INPUT CURRENT vs. INPUT VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
42 tocO 36 , tocO: 40 . . tocO:
_ Voo= 3.3V
40 s Vop = 3.3V p 38 ob //
38 — 36 e
< < 32 Tp = +125°C <
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SUPPLY VOLTAGE (V) INPUT VOLTAGE (V) TEMPERATURE (°C)
RESET TIMEOUT PERIOD UNDERVOLTAGE THRESHOLD OVERVOLTAGE THRESHOLD
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
1 : : focd 0.8502 : : o 0.9014 : : o
108 Voo = 3.3V 0.85 Vop = 3.3V 0.9012 Vop = 3.3V
& 106 \ S 08408 / = o0
g \ g - 7 = .
- 104 N 2 08406 2 o.0008 X
S 102 i AT uwvoTHHYs 8 /
© N 4 — [ N
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& 10 " e
5 © 0.8492 @ 0.9004
2 98 5 UVLO TH 5
£ o6 — O 0849 S 09002 OV TH-HYS
B i i
8 o4 2 0.8488 g 09
o =)
9.2 0.8486 A~ ~_" 0.8998 N
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40 15 10 35 60 85 110 40 15 10 35 60 8 110 40 -15 10 35 60 85 110
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
UV PROPAGATION DELAY vs. UV PROPAGATION DELAY vs. OV PROPAGATION DELAY vs.
SUPPLY VOLTAGE (OD=100mV) SUPPLY VOLTAGE (OD=1% of TH) SUPPLY VOLTAGE (OD=100mV)

2 toc07 3 toc08 2 toc09
10 TEMP =25°C | 20 TEMP =25°C | 18 TEMP =25°C |
=5
51.8 7 28 g 16
Em % 27 E 1.4
z 1.6 & 26 o 12
2 8 yd 2
51.5 2 25 Ve v z !
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o | — = —\/ s

213 < — g 23 < 06

c%1.2 — 3 22 2 04
o

1.1 2.1 3 02

1 2 0
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SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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MAX16191 Ultra-High, 0.35% Accuracy Supervisory Circuit

Typical Operating Characteristics (continued)
(Vpp = 1.7V t0 5.5V, Ta = TmiN to Tmax unless otherwise noted.)

SSgpis?/zﬁgrﬁglg?ogﬁl]ﬁ/Yo\;sTH) UNDERVOLTAGE LOCKOUT MINIMUM OVERDRIVE DURATION
’ ; vs. TEMPERATURE vs. OVERDRIVE
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MAX16191

Pin Configuration

Ultra-High, 0.35% Accuracy Supervisory Circuit

8-Pin TDFN
TOP VIEW
VDD 1 + E N.C
IN | 2 7 |RST
2 | w7
MAX16191
ne | s o [no
GND E E N.C.
2mm x 2mm
8-TDFN
Pin Description
PIN NAME FUNCTION
1 Vbp Supply Input. Bypass Vpp to ground with a 0.1uF capacitor.
Monitoring Input. IN monitors supply rails for undervoltage/overvoltage faults with respect to the
2 IN nominal input setting. When V| falls outside the undervoltage/overvoltage thresholds' window,
RST asserts and stays asserted for the reset timeout period after V| falls within the undervoltage/
overvoltage thresholds' window.
3 N.C. No Connect
GND Ground
56 N.C. No Connect
7 RST Acitve-Low Open-Drain Reset Output
8 N.C. No Connect

www.analog.com
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MAX16191

Functional Diagrams

Functional Block Diagram

Ultra-High, 0.35% Accuracy Supervisory Circuit

MAX16191 INTERNAL BLOCK DIAGRAM

Voo
VREF | BANDGAP
“ BLOCK
IN 7% %X
veer [ TRM_——1— 0sc
h
wiLo » DRIVER
ay DELAY
VRer - COMPARATORS

%7 GND

RST
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MAX16191 Ultra-High, 0.35% Accuracy Supervisory Circuit

Detailed Description

The MAX16191 is a low voltage, 0.35% accurate window-detector supervisor circuit that monitors a single system supply
voltage. The MAX16191 offers factory-trimmed nominal input voltage levels from 0.6V to 0.9V and a factory-trimmed
undervoltage/overvoltage thresholds' window from +2% to £5%. Contact Maxim Integrated for a threshold not listed in
the Ordering Information table.

Reset Timeout Period

The active-low, open-drain reset output (RST) asserts low when the input voltage falls outside the set undervoltage and
overvoltage window threshold. The reset output deasserts after the reset timeout period when the input voltage falls
within the set window threshold. At power-up, resets stay asserted for the reset timeout period once Vpp is above the
UVLO. The reset output is available in open-drain or push-pull option.The reset output with open-drain configuration
requires a pullup resistor. See Figure 1 for more details.

v —VTH oV - Vivs
IN_N !

Vrr ov VTH_UV + Vs |

tRP i § tRp

VRSl § —‘

Figure 1. Reset Output Timing Diagram
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MAX16191 Ultra-High, 0.35% Accuracy Supervisory Circuit

Applications Information

Setting Input Thresholds and Hysteresis

The MAX16191 monitors a system supply voltage for undervoltage/overvoltage window-threshold. Depending on the
system supply tolerance requirement, the undervoltage/overvoltage thresholds can be factory-trimmed from 2% to +5%.
The tolerance setting is symmetrical with respect to the selected nominal input threshold voltage. The following is a
detailed calculation of how to determine the undervoltage/overvoltage threshold levels with +3% threshold accuracy.

VIN NOoMm = 0.875V

TOL = +3%

VuvTH = VIN Nom (1 = 3%) = 0.875V x (1 — 0.03) = 0.875V — 0.02625V = 0.84875V

VovTH = VIN Nom (1 +3%) = 0.875V x (1 + 0.03) = 0.875V + 0.02625V = 0.90125V
Where V|N NOM is the selected nominal input threshold voltage, TOL is the input tolerance, VyyTH is undervoltage
threshold voltage, and VoyTH is the overvoltage threshold voltage.

The MAX16191 monitors the supply voltage with +0.35% accuracy over the operating temperature and supply

range. The accuracy range for the 0.875V +0.35% is shown as follows:

VUVTH_A = VIN_NOM (1 - 3% £0.35%)

VovTH_A = VIN_Nom (1 + 3% +0.35%)
Where VyyTH A is the undervoltage threshold accuracy range and VoyTH A is the overvoltage threshold accuracy
range. See Figure 2 for details. a

0.875V*(1+3%+0.35%)
T +0.35% I
W THRESHOLD
yHTH - ACCURBLCT Iy D.87EVE(1+3%)
l 0.35% I
0.875VE1+3%-0.35%)
3%
Y
yNOW - i 0.875V
-3%
0.BTEWE(1-3%+0.35%)
T PSI.E-E*?-":-I
UV THRESHOLD Y
yUTH - ACCURBLY 0.BTEVH(1-3%)
l e:l.35=.-"=.I
0.87EVH(1-3%-0.35%)
Figure 2. Undervoltage/Overvoltage Threshold Accuracy
www.analog.com Analog Devices | 12
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MAX16191 Ultra-High, 0.35% Accuracy Supervisory Circuit

Hysteresis adds noise immunity to the voltage monitors and prevents oscillation due to repeated triggering when the
monitored voltage is near the threshold trip voltage.

Use the following equation to calculate the threshold hysteresis:
VIN_Nom = 0.875V

Hysteresis = 0.15%

VHysT = 0.875V x 0.15% = 0.001313V

UV FAULT AND RECOVERY

NOMINAL IMPUT VOLTAGE

.I'UF.J'v‘T'I -U‘vl."".-'{

Voo — — — —

RST ‘ T.RP

OV FAULT AND RECOVERY
Voo — — — —
Vo Muas

NOMINALINPUT VOLTAGE |

R5T k T_RP

Figure 3. Undervoltage/Overvoltage Threshold Hysteresis

Power-Supply Bypassing/Noise Immunity

The MAX16191 operates from a 1.7V to 5.5V supply. Bypass Vpp to ground with a 0.1uF capacitor as close to the device
as possible. An additional capacitor improves transient immunity.

Selector Guide Table

PART NUMBER THRESHOLD VOLTAGE (V) | TOLERANCE (%) | HYSTERESIS (%) | RESET TIMEOUT (ms)
MAX16191ATAOO/VY+ 0.875 3 0.15 10
MAX16191ATAOO/VY+T 0.875 3 0.15 10
MAX16191ATAO1/VY+ 0.75 4 0.15 1
MAX16191ATAO1/VY+T 0.75 4 0.15 1
MAX16191ATAO02/VY+ 0.851 24 0.15 1
MAX16191ATAO2/VY+T 0.851 24 0.15 1

www.analog.com Analog Devices | 13
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MAX16191 Ultra-High, 0.35% Accuracy Supervisory Circuit

Typical Application Circuits

Typical Application Circuit

VBAT

DC-DC
| 0.6V -09V
N outT—e
|
e | |
17V-5V I
- vee
VDD IN
MAX16191 a0
RST » RST
— GND

l I

Ordering Information

PART NUMBER TEMPERATURE RANGE PIN-PACKAGE
MAX16191ATAQO/VY+T -40°C to +125°C 8-TDFN
MAX16191ATAOO/VY+T -40°C to +125°C 8-TDFN
MAX16191ATAO1/VY+ -40°C to +125°C 8-TDFN
MAX16191ATAO1/VY+T -40°C to +125°C 8-TDFN
MAX16191ATA02/VY+ -40°C to +125°C 8-TDFN
MAX16191ATAO2/VY+T -40°C to +125°C 8-TDFN

+Denotes a lead(Pb)-free/RoHS-compliant package.
T = Tape and reel.

/V denotes an automotive qualified part.

Y = Side-wettable package.
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MAX16191 Ultra-High, 0.35% Accuracy Supervisory Circuit

Revision History

REVISION | REVISION PAGES
NUMBER | DATE DESCRIPTION CHANGED
0 8/21 Release for Market Intro —

1 11/24 Update IT-'lectrical Characteristics global conditions, Selector Guide, and Ordering 6,13, 14
Information

Information furnished by Analog Devices is believed to be accurate and reliable. However, no responsibility is
assumed by Analog Devices for its use, nor for any infringements of patents or other rights of third parties that may
result from its use. Specifications subject to change without notice. No license is granted by implication or otherwise

DEVICES under any patent or patent rights of Analog Devices. Trademarks and registered trademarks are the property of
their respective owners.
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