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MICROCHIP

MCP18480

-48V Hot Swap Controller

Features

Allows safe board removal and insertion from a
live backplane

Accurate (<1.5%) internal voltage reference for
fault detection and precision timing

Programmable foldback current limiting
Programmable circuit breaker current limiting
Auto restart option for all faults

Adjustable Undervoltage lockout thresholds
Adjustable Overvoltage protection threshold
Adjustable Power Good delay

Configurable Power Good output polarity
Low-side drive of an external N-channel FET

CMOS Technology

High-Voltage Operation
Temperature range: Industrial (l): -40°C to +85°C

Packaging
» 20-lead SSOP
Package Type
SSOP
Vpos —[1 ~— 20 J-<——RESTART
OVrp—>0O2 19 ] <—— ENABLE
UVy —[ 3 18 [J—PWRGOOD
UVp——=[5 % 16 [1<——DRAINy
—
Vrerour =——[6 @ 15 1 <——Vep
Veeen —07 & 14 0— GATE
CcL—=10]8 13 [1<——SENSE
lser — 09 12 0 <——RpiscH
TIMER —» [ 10 1 0<—Vyeq

Description

The MCP18480 is a Hot Swap controller that allows
boards to be safely removed or inserted from an active
backplane using -48V.

When PCBs are inserted into a live backplane, high-
peak or transient currents from the source are gener-
ated due to the charging of the bypass capacitors on
the supply. The high transient currents can destroy
connectors and capacitors. The high inrush current can
pull the input voltage BUS down and reset the system.

The MCP18480 solves this problem by controlling the
slew rate of the backplane voltage to the board so that
these transients are eliminated. This allows boards to
be removed and inserted without causing damage to
connector pins and input bulk capacitors, in addition to
preventing false resets to the other boards on the
backplane.

The MCP 18480 can be used in applications in several
areas including:

» Telecom Line Cards

» Network Switches

» Network Routers and Servers

» Base Station Line Cards

* Power-Over-LAN

* Power-Over-MDI

« IP Phone Switches/Routers

* Mid-Span, Power-Over-MDI

Two forms of current limit are provided in the
MCP18480. These are:

» Foldback

« Circuit breaker

The foldback current-limiting circuit uses an external
sense resistor and a voltage that is proportional to the

external MOSFET’s drain voltage. These are used to
keep the MOSFET in its Safe Operating Area (SOA).

If the device remains in current limit for a programmed
time period, the external N-channel FET is turned off.
The option exists to configure the device to automati-
cally restart after a programmed time delay. A program-
mable catastrophic current limit threshold shuts down
the switch (circuit breaker) if excessive current is
sensed due to a short-circuit condition.
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MCP18480

Internal comparators are incorporated to add hystere-
sis for adjusting the Undervoltage Lockout (UVLO)
threshold. The external N-channel MOSFET is turned
on when the input is below the user-programmable,

The PWRGOOD pin indicates the status of the
MCP18480 and is active when the device has com-
pleted power-up and the system is not in an Undervolt-
age, Overvoltage or current-limit condition.

Overvoltage I thresholdl andh ark])olve the user- PWRGOOD can be externally configured to either
programmable, Undervoltage threshold. active-high or active-low to accommodate external cir-
cuitry (power supplies) that have either enabling logic.
A block diagram of the MCP 18480 is shown below.
MCP18480 Block Diagram
AVpog DRAINTH
y
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FET Good T
(Section 6.8.3) PWRGOOD PWRGOOD (1)
BIAS (Section 6.8.8) (gutput Eé'%c;) >
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UVhvs 3 O RESTART
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uv . - Latch
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!
VeB | S
SENSE = TIMER
cL Current Limit Current Limit Timer - i >
> (Section 6.8.4) Circuit Breaker (Sectilg:1€ér3 8.5) DISCH >
MCP18480
Note 1: The PWRGOOD output pin can be either active-high or active-low. This polarity is determined by the
voltage (either the level on the VRgpN pin or level on the Vygg pin) on the IgeT pin:
- Connecting the external RjggT resistor to VRgpn configures the PWRGOOD pin as active-low
- Connecting the external R ggT resistor to Vg configures the PWRGOOD pin as active-high
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MCP18480

1.0 ELECTRICAL

CHARACTERISTICS

Absolute Maximum Ratingst

—40°C to +85°C
—65°C to +150°C
Voltage on Vppg with respect to Vygg -0.3V to +15.0V

Voltage on DV, UV, VEg, OVO and UVyyg pins
with respect to VNgg ----- VNeg — 0.3V to (Vppg + 0.3V)

Voltage on VREF|N! CL, SENSE, DRA'NTH, ENABLE
and RESTART pins with respect to Vneg
VNEG -0.3Vto 6V.

Ambient Temperature under bias

Storage Temperature

Max. Output Current sourced by Vgegrout pin.....5 mA
Max. Output Current sourced by any other

OULPUL PIN.ceeeiiciie e 25 mA
Junction to Ambient, © j

(20 pin SSOP Package) Derating ............... 108.1°C/W
Junction to Case, © ¢

(20 pin SSOP Package) Derating ................. 32.2°C/W
Lead Temperature, Soldering, 10 seconds ........ 300°C

Total Power Dissipation (Note 1) ................... 800 mW 1 Notice: Stresses above those listed under "Maximum
. Ratings" may cause permanent damage to the device. This is
Max. Current out of Vgg PiN ..o 80 mA a stress rating only and functional operation of the device at
Max. Current into Vpog Pin ....cccooviiiiiiiiiice 50 mA those or any other conditions above those indicated in the
. operation listings of this specification is not implied. Exposure
Max. Output Current sunk by Gate pin............... 80 mA to maximum rating conditions for extended periods may affect
Max. Output Current sunk by VRerouT PIN -eevvvvee 5mA device reliability.
Max. Output Current sunk by any other Note 1: Power Dissipation is calculated as follows:
OUIPUL PN 25 mA Pois = Vob X {Ibp - = lon} + Z{(Vpo-Vor) X lom} + Z(Vor X lo)
Max. Output Current sourced by Gate pin ........ 200 pA
DC CHARACTERISTICS
Electrical Specifications: Unless otherwise specified, operating temperature: —40°C < T < +85°C (Industrial),
Supply Current: 5 mA < Ipgg < 25 mA, Riggt = 125 kQ, Cgyp =2 pF.
Paerm. Parameter Sym Min Typ M Max Units Conditions
MDO001 Current into shunt regulator lpos1 5 — 25 mA | ENABLE pin = 5V
that produces Vpos output vol.t— 5 _ 25 ENABLE pin = VNEG
age that meets MDOO1A speci-
fication
MDOO1A | Regulated Output Voltage Vpos 10.4 12.0 13.4 \ See MDO001
Differential of VPOS to VNEG
MDO002 VRerouT Pin output voltage VREFOUT 2.463 25 2.538 \ Load = 50 pA
MDO010 VGATE pin output voltage VGATE VPOS -2 VPOS -1 Vpos Vv
MDO11 Voltage on Iggt pin Viser | (Vrern/2)- | Veern2 | (VRerin/2) v
0.02 +0.02
MDO12A Voltage on SENSE pin to VSENSE 40 50 60 mV VFB = VNEG
MD012B | trigger current-limiting 25 31.0 40 MV | Veg = Vneg + 0.25V
MDO012C 7 12 17 mV | Veg = Vg + 0.5V
MDO013 Undervoltage Threshold UVTH VREFlN VREFlN VREFlN \Y
- 0.03 +0.03
MDO0O14A Overvoltage rising OVTH VREFlN VREFlN VREFlN \Y VREFlN =25V
Threshold - 0.05 + 0.05
MDO014B falling OVry VREFIN VREFIN VREFIN V' | Veerin =25V
- 0.035 - 0.02 - 0.005
MDO015 DRAIN Pin Input Threshold VbTH 90 100 130 mV
Voltage
Note 1: Data in the Typical (“Typ”) column is based on characterization results at +25°C. This data is for design guidance only
and is not tested.
2: Negative current is defined as current sourced by the pin.
3: All voltages are with respect to the Vygg pin voltage.
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MCP18480

DC Characteristics (Continued)

Electrical Specification: Unless otherwise specified, operating temperature: —40°C < T, < +85°C (Industrial),
Supply Current: 5 mA < lppg < 25 mA, Riget = 125 kQ, Cgyp = 2 pF
Pa;\:zm. Parameter Sym Min Typ M Max Units Conditions
MDO020 | DRAIN pin current IDRAIN — — 0.1 HA | DRAINTH pin = VNEG
MDO021 SENSE pin current IsENSE — — 0.1 pA
MDO022 | GATE pin current Pull-up lgaTE SENSE pin = Vngg
GATE pin = VNEG +4V
MDO022A -30 -50 -75 HA Veg = VNeg
MD022B -9 -17 -33 HA VEg = VNeg + 500 mV
MD022C Pull-down lgaTE 31 49 72 mA | Any fault condition
MD023 | UVp pin current luvp -7 -10 -15 MA | UVry < VRerIN
MDO024A | TIMER pin current | Pull-up ITIMER -100 -160 -200 MA | RigeT = 125 kQ,
VReFIN = 2.5V
MD024B Pull-down 52 78 104 nA |Riger =125 kQ,
VRerIN = 2.5V
RpiscH = 1.6 MQ
MD025 IseT pin current liseT VISET(MIN) — VisET(MAX) A See MDO11
RiseTvax) RiseTovin

Note 1: Data in the Typical (“Typ”) column is based on characterization results at +25°C. This data is for design guidance only
and is not tested.

2: Negative current is defined as current sourced by the pin.
3: All voltages are with respect to the V\gg pin voltage.
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MCP18480

DC Characteristics (Continued)

Electrical Specifications: Unless otherwise specified, operating temperature: —40°C < T < +85°C (Industrial),
Supply Current: 5 mA < Ipgg < 25 mA, Riggt = 125 kQ, Cgyp =2 pF.

Param # Parameter Sym Min Typ Max Units Conditions
MDO030 Input Low Voltage Vi
MDO031 ENABLE pin VNEG — 0.8 \"
MDO032 RESTART pin VNEG — 0.8
MDO040 Input High Voltage ViH
MDO041 ENABLE pin 2.0 — 5.0 \
MDO042 RESTART pin 2.0 — 5.0 \
MDO050 Internal Resistance on UVHYS pln RUVHYS 500 1200 2100 Q VUVTH < VREFlN’
lyvHys = 30 pA
50 100 —_ MQ VUVTH > VREFlN’
luvhys = 30 A
Input Leakage Current
(Notes 2, 3)
MDO60A OVTH’ UVTH, VFB, OVO and UVHYS |||_ -1 — +1 l,lA VNEG < VP|N < 11V, Pin
pins at high-impedance
MDO060B | VRerin, CL, SENSE, DRAINTy, — — +1 MA | VNeg S VPN S5V,
ENABLE and RESTART pins Pin at hi-impedance
MDO070 Minimum current into ENABLE pin lEN — 10 30 HA  |lpog =5mA,
to disable MCP18480 ENABLE = 0.8V
Output Low Voltage VoL
MDO080 PWRGOOQOD pin 0 — 0.4 Vv loL =5 mA
Qutput High Voltage Vou —
MDO090 PWRGOOD pln 0.8 VPOS 0.96 VPOS VPOS \% IOH =2 mA,
7 mA < IPOS <12mA
MD100 Offset Voltage at the internal Voo -15 — +15 mV | Vgg=0
comparator input that is connected
to the CL pin.
Note 1: All voltages are with respect to the Vygg pin voltage.
2: The leakage currents on the ENABLE and RESTART pins are strongly dependent on the applied voltage level. The spec-
ified levels represent normal operating conditions. Higher leakage current may be measured at different input voltages.
3: Negative current is defined as coming out of the pin.

© 2002-2012 Microchip Technology Inc.
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MCP18480

1.1 Timing Parameter Symbology and Load Conditions
The timing parameter symbols have been created using one of the following formats:

1.1.1 TIMING CONDITIONS

The temperature and voltages specified in Table 1-2 apply to all timing specifications, unless otherwise noted.
Figure 1-1 specifies the load conditions for the timing specifications.

TABLE 1-1: SYMBOLOGY

1. TppS2ppS 2. TppS
T
F Frequency T Time
E Error

Lowercase letters (pp) indicate the device pin.
Uppercase letters and their meanings:

S
F Fall P Period
FR Fast Ramp R Rise
H High \Y Valid
I Invalid (Hi-impedance) 4 Hi-impedance
L Low

TABLE 1-2: AC TEMPERATURE AND VOLTAGE SPECIFICATIONS
Standard Operating Conditions (unless otherwise stated)
AC CHARACTERISTICS Operating temperature: —40°C < Tp < +85°C (industrial)
Operating voltage VDD range as described in DC spec Section 1.0.

DS20091C-page 6 © 2002-2012 Microchip Technology Inc.



MCP18480

GND I—N—l
+ S Vin: Vours
R BYPL
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. MCP18480 | Reaz 18 kQl
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FIGURE 1-

1:

Load Conditions for Device Timing Specifications.
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1.2  Timing Diagrams and Specifications

; > 2.5V
UV
I
—
I < 2.5V
I
VReFoUT : |
| |
| |
| | !
| I I
| I I
T
| | | | |
| I I . _5y (™M
GATE o | |
e L
| | | MAOO1B —»| I — 1oV
PWRGOOD | e— Mmaoo1A —b |
] |
| 1 1 |
—» MAQ00 ¢—— —Pp <— MAO002
Note 1: This voltage is determined by the threshold voltage of the external FET.
This voltage needs to ensure the external FET is fully enhanced.
FIGURE 1-2: Startup Waveforms.
TABLE 1-3: STARTUP TIMING REQUIREMENTS
Par\zzm. Parameter Sym Min | Typ | Max | Units| Conditions
MAO000 UVTH/OVTH ngh (VPOS applled) to TUVOVH2DTHF — 20.2 — ms
DRAINTy falling
MAOO1A | DRAINT4 falling to PWRGOOD High ToTHF2caTEPGH — 193 — | ms
MAO001B | DRAINty falling to GATE Fast Ramp TotHF2gaTEFR — (181 | — | ms
MAO002 |GATE Fast Ramp to external FET TGATEFR2FETE — |161| — | ms
fully enhanced

Note: Minimum and maximum specifications will be provided in future revisions of this data sheet.
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\ |
ENABLE

|
I
I
I
GATE M | I
I
I
I

|
—> MAO12 ¢——

—»  MAO11 ——

Note 1: This voltage is determined by the threshold voltage of the external FET.
This voltage needs to ensure the external FET is fully enhanced.

FIGURE 1-3: ENABLE-to-GATE Waveforms.
TABLE 1-4: ENABLE-TO-GATE TIMING REQUIREMENTS
Pa;\:(a)m. Parameter Sym Min | Typ | Max | Units Conditions
MAO010 |ENABLE Low to GATE Low Tenl2gaTEL — |236| — | us
MAO11 | ENABLE High to GATE FastRamp | TgyH2gateFR | — | 41 | — | ms
MAO12 | GATE Fast Ramp to GATE High TeateFR2gaTEH| — | 178 — | ms

Note: Minimum and maximum specifications will be provided in future revisions of this data sheet.
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MCP18480

OVry /I Vrerin + Vovo

GATE(™ |

Note 1: This voltage is determined by the threshold voltage of the external FET.
This voltage needs to ensure the external FET is fully enhanced.

FIGURE 1-4: OVyy-to-gate Waveform.
TABLE 1-5: OVy-TO-GATE TIMING REQUIREMENTS
Pa'\:zm. Parameter Sym Min | Typ | Max | Units Conditions
MA020 OVTH ngh to GATE Low TOVHZGATEL — |584| — us
MA021 | OVty Low to GATE Fast Ramp Tovl2gaTeFR | — | 40.8| — ps
MA022 |GATE Fast Ramp to GATE High | TgateFR2gaTeH| — |17.8| — | ms

Note: Minimum and maximum specifications will be provided in future revisions of this data sheet.
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|
|
UVTH y VREFIN - 262 mV l VREFIN
|

GATEM

VA3

Note 1: This voltage is determined by the threshold voltage of the external FET.
This voltage needs to ensure the external FET is fully enhanced.

FIGURE 1-5: UVry-to-gate Waveform

TABLE 1-6: UVTH-TO-GATE TIMING REQUIREMENTS
Pa'\:zm. Parameter Sym Min Typm Max | Units Conditions
MAO030 |UVry Low to GATE Falling Edge TyvL2gaTeF — 108 — ps | Cyyp =800 nF
MAO31 | GATE High to GATE Low TeateH2gaTeL | — 25.8 — us

MAO032 |ENABLE High to GATE Fast Ramp | TyyH2gateFR | — 40.4 — | ms

MAO033 |GATE Fast Ramp to GATE High TeateFR2gaTeH | — 58.4 — | ms

Note 1: Data in the Typical (“Typ”) column is at 5V, 25°C, unless otherwise stated.
2: Minimum and maximum specifications will be provided in future revisions of this data sheet.
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Foldback Current-Limiting

SENSE

GATE

N

MAO041 l<—

—

Recovery from Foldback Current-Limiting

SENSE j\

GATE

.

|

|

|

|

|
—»  MA042 |l&——
| |

Circuit Breaker Current-Limiting

SENSE | I
I I
I I
—t |
GATE | |
I
—» +—— MAO043
FIGURE 1-6: Sense-to-gate Waveform.
TABLE 1-7: SENSE-TO-GATE TIMING REQUIREMENTS
Pa;\:(a)m. Parameter Sym Min | Typ | Max | Units Conditions
MAO041 | GATE Current Limit to GATE Off TeateCL2GaTEO | — | 55 | — | ms |Cyver = 0.68 uF
RiseT = 124 kQ
MAO042 |GATE Current Limit Recovery TeaTeCL — |10.2| — | ms |Cywer=0.68 puF
RiseT = 124 kQ
MAO043 SENSE ngh to GATE Off TSENSEHZGATEO — 3.6 — ms

Note: Minimum and maximum specifications will be provided in future revisions of this data sheet.
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External Short Condition On-Board

—

I
RESTART | |

|
ENABLE I
I

SENSE | 1 1

| |

GATE | |

|

Timer i | T
— T T ==
“«—— |
—pl

I I — e

—p l |

| MAO51 e MAOS54 ,

— — MAO055
MAO50

FIGURE 1-7: Current Limit Waveform.

TABLE 1-8: CURRENT LIMIT TIMING REQUIREMENTS
Pa'\:zm. Parameter Sym Min | Typ | Max | Units Conditions
MAO0S50 |External Short to Timer period start TsHORT2TIMERS — | 171 | — | mS

MAOQ51 Timer period T1imerP — 5.8 — sec CTIMER =0.68 pF
MAO053 ENABLE High to Timer period start TENABLEH2T|MERS — 305 — mS CTlMER =0.68 uF
MA054 | RESTART Low to Timer period TRESTARTLleMERS — 309 | — mS CTlMER =0.68 uF

start RDlSCH =11.6 MQ

MAO55 | External Short removed to Timer off| TnosnorT2TIMERO — | 58 | — | sec [Crver =0.68 uF

Note 2

RpiscH = 1.6 MQ

Note 1:
2:

Minimum and maximum specifications will be provided in future revisions of this data sheet.
This is up to one additional timer period because the external short circuit is removed asynchronously to
the timer. The timer must time out before normal operation returns.

© 2002-2012 Microchip Technology Inc.
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NOTES:
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MCP18480

2.0 DC CHARACTERISTIC CURVES

Note: The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside the warranted range.

12.400 11.90 — o

s | | | s lpos =5 mA —]

2 Ta=a25C | o 147t 2 11.85

> 11.900 | | > d
F) /] i S 11.80

g T g

o - 470° = 40° S 11.75

2. 11400 —Ta=+70°0__Ta=-40°C < Y

2 2 11.70

> >

(7] (7]

10.900 11.65 +— —— —— —
30 40 50 60 70 80 9.0 100 $3JRVORRBIBERBI8 2R
Supply Current, lpos (MA) Temperature (°C)
Data taken with the minimum following conditions: Data taken with the minimum following conditions:
VRerIN = 2.5V, IggT = 10 pA Minimum Supply Current to bring Vpog into
regulation
FIGURE 2-1: Supply Current (Ippg) Vs. VRerIN = 2.5V, IggT = 10 HA
Supply Voltage (Vpps).
FIGURE 2-2: Minimum Supply Current vs.
Temperature.
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0.35 12.0
T
a = +85° A e S 100
< 030 //,‘?.‘r‘ﬁloﬂé = E 9.0 ]
g I | | 2 a0 T = +85°C = h\ ]
£ 025 e . T | 5 70
S AT JTa=0C Taz+25°C | | | ||| £ 6o ﬁ L 1< Th= +25°C |
2 P = 9 50 — Ta=0C
6 020 g 4.0 N Ta=-40°C
b Ta =-40°C 3.0 | |
0.15 N 20 |
nvmwhwme:geﬁﬂetggaaggag 3 5 7 9 11 13 15 17 19 21 23 25
Supply Current (mA) Supply Current (mA)
Data taken with the minimum following conditions: Data taken with the minimum following conditions:
3mA§|p03330mA 3mA§|p03330mA
VReFIN = 2.5V, IggT = 10 HA VRerIN = 2.5V, IggT = 10 HA
Note 1: Note 1:
VuvTH > VVREFIN VuvTH > VVREFIN
VovTH < YVREFIN VovTH < YVREFIN
Vsense = VuNEG Vsense = VUNEG
Vvrs = VyNEG Vyre = VuNEG
VpRraINTH = VVNEG VpRraINTH = VVNEG
Vovo = VuneG Vovo = VneG
Vel = VVREFIN Vel = VVREFIN
VenagLE = 5V (open) VenaBLE = VUNEG
VResTART = VynEG (OpEN) VResTART = VvNEG (Open)
FIGURE 2-3: GATE Output High-Voltage FIGURE 2-4: GATE Output Low-Voltage
(Vpos- VGATE) VS. SUpp/y Current (/POS)' (VGATE - VNEG) VS. Supply Current (/POS)'
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Gate Pull-up Current (uA)

-40 -20 0 20 40 60 80
Temperature (°C)

|pos =5mA
(Enables Vpg at its self-regulating voltage)
VREFIN = 2.5V, IggT = 10 HA

Note 1:

VuvTH > VVREFIN
VovTH < VVREFIN
Vsense = VuNEG
Vyre = VuNEG
VpRraINTH = VVNEG
Vovo = VuneG

Vel = VVREFIN
VenaBLE = 5V (open)

Data taken with the minimum following conditions:

FIGURE 2-5: GATE Source (Pull-Up)
Current vs. Temperature.

60 -
55 E\

.o

45

T~

Gate Current (mA)

407\\\\\\\\\\\\\\\\\\\\\\
-40 -20 0 20 40 60 80

Temperature (°C)

Data taken with the minimum following conditions:

|pos =5mA
(Enables Vppg at its self-regulating voltage)
VREF|N = 25V, ISET =10 HA

Note 1:

VGATE > 0.5V

VuvTH > VVREFIN

VovTH < VVREFIN

Vsense = VUNEG

Vyre = VuNEG

VpRAINTH = VVNEG

Vovo = VuNEG

Vel = VVREFIN

VenasLE = VVNEG
VResTART = VvnEG (0pEN)

FIGURE 2-6:
Current vs. Temperature.

GATE Sink (Pull-Down)
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12 I\t Ta=+85°C
-25

-35

37N

-55 1/ Ta= Tz5°c —
I

e AN

=75 } I —
-85 =T, = -40°C
-95 | |

T T

Gate Current (uA)

-30-25-20-15-10 -5 0 5 10 15 20 25 30
Iser Current (uA)

Data taken with the minimum following conditions:

-50 PA PA < liggT < 50 A (lisgT # 0)
lPOS =5mA
(Enables Vppg at its self-regulating voltage)
VREFIN = 2.5V
Note 1:

VGATE > 0.5V

VuvTH > VVREFIN

VovTH < VVREFIN

Vsense = VyNEG

Vyre = VuNEG

VDRAINTH = VUNEG

Vovo = VuneG

Vel = VVREFIN

VenagLE = 5V (open)
VResTART = VynEG (0pEN)

0.26
0.25
0.24
0.23
0.22
0.21
0.20
0.19
0.18
0.17

PWRGOOD, Vo, (V)

-40 -20 0 20 40 60 80
Temperature (°C)

Data taken with the minimum following conditions:

lLOAD =1mA
lPOS =5mA

(Enables Vppg at its self-regulating voltage)
VRerIN = 2.5V, IggT = 10 HA

Note 1:

VuvTH > VVREFIN

VovTH < VVREFIN

Vsense = VUNEG

Vyre = VuNEG

VDRAINTH = VUNEG

Vovo = VuneG

Vel = VvREFIN

VenagLE = 5V (open)
VResTART = VynEG (0pEN)

FIGURE 2-7: GATE Source Current vs.
IsgT Pin Current.

FIGURE 2-8: PWRGOOD Output Low
Voltage (Vo) vs. Temperature.
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97.5
97.3
97.0
96.8
96.5
96.3
96.0
95.8
95.5

PWRGOOD Vo, (%V5os)

-40 -20 0 20 40 60 80

Temperature (°C)

Data taken with the minimum following conditions:

lLOAD =-1mA
lPOS =5mA

(Enables Vppg at its self-regulating voltage)
VReFIN = 2.5V, IggT = 10 UA

Note 1:

VuvTH > VVREFIN

VovTH < VVREFIN

Vsense = VuNEG

Vyre = VuNEG

VpRrAINTH = VVNEG

Vovo = VuNEG

Vel = VVREFIN

VenagLE = 5V (open)
VResTART = VvNEG (0pEN)

245
] i

235
225
215

PWRGOOD Output Impedance
(Ohms)

-40 -20 0 20 40 60 80
Temperature (°C)

Data taken with the minimum following conditions:

|pos =5mA
(Enables Vpgg at its self-regulating voltage)
VRerIN = 2.5V, IgeT = 10 UA

Note 1:

VuvTH > VVREFIN

VovTH < YVREFIN

Vsense = VUNEG

Vyre = VuNEG

VpRraINTH = VVNEG

Vovo = VuneG

Vel = VVREFIN

VenaBLE = 5V (open)
VResTART = YynEG (OpEN)

FIGURE 2-10: PWRGOOD Output High-
Impedance vs. Temperature.

FIGURE 2-9: PWRGOOD Output High-
Voltage (Vop) vs. Temperature.
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250
240 -
230 -
220 -
210 -
200 -
190 -
180 -

PWRGOOD Output Impedance
(Ohms)

-40  -20 0 20 40 60 80
Temperature (°C)

Data taken with the minimum following conditions:

|pos =5mA
(Enables Vpg at its self-regulating voltage)
VREFIN = 2.5V, IggT = 10 HA

Note 1:

VuvTH > VVREFIN

VovTH < YVREFIN

Vsense = VyNEG

Vyre = VuNEG

VpRraINTH = VVNEG

Vovo = VuNEG

Vel = VVREFIN

VenagLE = 5V (open)
VResTART = VuNEG (0pen)

FIGURE 2-11: PWRGOOD Output Low-
Impedance vs. Temperature.
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2.498 3.0
] Tp=+25°C J
2.497 T o 25 Ta=-40°C
2.496 | Ta=+70C = §£§\# T,=0°C
< 2.495 7—-""%_//////77 \ _ E 2.0 == \A\ ]
3'_ iy = Ta=+85°C 5 P T
5 2404 1 2 1.5 Ta=+25°C 7‘1 } ~
I} 1 Ta=0°C o |
£ 2493 - A > 1.0 Tp= +70°C == S
2.492 - - 05 [ | s
2.491 +—T,=-40°C —— — To=+85°C
1 —s—T | 0.0 ———+—
2490 i i i i i i i i DODFEFONODADODDMIDLW IO
3 456 7 8 9 10111213 14 15 S8 =72 aV%d 68 <4
Supply Current, Ipos (MA) LOAD Current (mA)
Data taken with the minimum following conditions: Data taken with the minimum following conditions:
3mA< IPOSS30 mA |pos=5 mA
(Enables Vpgg at its self-regulating voltage)
VRerin = 2.5V, IgeT =10 YA VRerIN = 2.5V, Iset = 10 pA
FIGURE 2-12: VeerouT vs. Supply Current FIGURE 2-13: Veerour vs. LOAD.
(lpos)-
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22 Tezwesc | | [ [ [ .22

g 20 i SRR % N

£ 18 e o0 g 15

g 1= Ta=+25°C E o0 )4 N\

g e I © .25

& 14 ] & .150  Ta=+85°C Ty = +85°C

5 | LT Ta=-40°C 8 475 L1 1 N ¢

E 4o E i 4“\ Tp=-40°C T, =-40°C T

= = .200 T, = +25°C ‘ ‘ ‘ Ta = +25°C ~

10 225 I
O rNMTIINONDOO~NMIIDON®DO O QREINSROTAUOANTOOSANT VRO
rFrrrrrrEE- N DA
Rpiscu Current (uA) Iser Current (uA)
Data taken with the minimum following conditions: Data taken with the minimum following conditions:
-50 YA < liseT < 50 PA (lisgT #0) -50 YA < liseT < 50 PA (lisgT #0)
lPOS=5 mA lPOS=5 mA
(Enables Vpg at its self-regulating voltage) (Enables Vpgg at its self-regulating voltage)
VReFIN = 2.5V VRerIN = 2.5V
Note 1: Note 1:
VUVTH > VVREFlN VUVTH > VVREF|N
VovTH < VVREFIN VovTH < YVREFIN
Vsense = VVNEG Vsense 2 100mV
Vyre = VuNEG Vvre = VyNEG
VpRrAINTH = VVNEG VpRraINTH = VVNEG
Vovo = VuneG Vovo = VneG
Vel = VVREFIN Vel = VVvREFIN
VENABLE = 9V (open) VenaBLE = 5V (open)
VResTART = VynEG (0pEN) VResTART = VvNEG (Open)
FIGURE 2-14: TIMER Pin Output Low ; ]
P FIGURE 2-15: TIMER Pin Output High

Current vs. R Current.
DISCH Current vs. Iggt Current.
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0 112 —
| . ‘ Ta=+85°C |+
z -10 S 1m ] g
3 1 % 10 1, 250¢ ik e
£ 20 A= +25° = —
§ | Ta=-a0C . g 109 L] :/ /: | 4+
= - o, ° —T
8 -30 77TA =‘0°C / Q_ +70°C+ g:: 108 //—/ //// //<TA= 0°C_|
7 A
& -40 2 o LT | L
= A Ta= +85°C ‘\i = — | L Ta=-40°C
D -50 - ‘ Ta=+25°C— | Q 106 — —
-60 i ‘ ‘ | 105
-50 -40 -30 20 -10 0 10 20 30 40 50 56 7 8 91011121314 151617 18 19 20
Isgr Pin Current (pA) Supply Current, lpos (MA)
Data taken with the minimum following conditions: Data taken with the minimum following conditions:
-50 pA < liget < 50 pA (ligeT #0) 3 mA <Ilpog <30 mA
|pos =5mA
(Enables Vpg at its self-regulating voltage) VRerIN = 2.5V, IggT = 10 pA
VReFIN = 2.5V Determined by PWRGOOD signal
Note 1: Note 1:
V <V
VUVTH - VVREF'N VuvTH > VVREFIN
VOVTH i \\/’REF'N VovTH < VVREFIN
VSENS_EV VNEG Vsense = VVNEG
VVFB = VEIEVG Vves = VyNEG
VDRAII\iT\I—} VNEG Vovo = Vyneg
Vovci y VNEG VeL = VVREFIN
CL VREFIN VENABLE = 5V (open)
VEnaBLE = 5V (open) VRresTarT = VyNEG (OPEN)
\ =V (open)
RESTART = VVNEG (OP

FIGURE 2-16: UVp Pin Current vs. Iggt Pin FIGURE 2-18: DRAINTH Threshold Voltage
Current. vs. Supply current (Ippg).
1.35 |
< 1.30 Ta=+70°C
> A
2 125 s ~
8 qg0 [Tasszse " J’Ty
& 110 7
£ 1.05 =T < sasC
1.00 | ;

200 210 220 230 240 250 2.60
Vgern Pin Voltage (V)

Data taken with the minimum following conditions:

lPOS =5mA
(Enables Vppg at its self-regulating voltage)
Iset = 10 pA
FIGURE 2-17: ISET Pin VOItage VS. VREF/N

Pin Voltage.
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870 I
_ 1 T, =-40°C
< 860
£ =] \
E  ———
g 850 Ta=+25°C|
3 g0 | |
O 840
I
o \
< 830 T, =4+85°C |
71 |
20—
5 10 15 20 25

Supply Current, lpos (MA)

Data taken with the minimum following conditions:

|pos =5mA

(Enables Vppg at its self-regulating voltage)
VREF|N = 25V, ISET =10 HA
RpiscH = 16 MQ

Note 1:

VuvTH > VVREFIN

VovTH < VVREFIN

Vsense = VuNEG

Vyre = VuNEG

VpRAINTH = VVNEG

Vovo = VuNEG

Vel = VVvREFIN

VenagLE = 5V (open)
VResTART = VynEG (0pEN)

1.310 ‘
/

. 1.300
s Tp= +85°C //
8 1.200 1 i :
©
5 1.280 AN
> P\
g 1.270 + - Ta = +25°C
o L S

1.260 Ty =-40°C

1.250 ! !

0 5 10 15 20 25 30 35 40 45 50
Rpisch Current (uA)

Data taken with the minimum following conditions:

lPOS =5mA

(Enables Vppg at its self-regulating voltage)
VREF|N = 25V, ISET =10 HA
IrpIscH from 100 nA to 10 pA (500 nA steps)

Note 1:

VuvTH > VVREFIN

VovTH < VVREFIN

Vsense = VUNEG

Vyre = VuNEG

VpRrAINTH = VVNEG

Vovo = VyNEG

Vel = VVREFIN

VenagLE = 5V (open)
VResTART = VvNEG (0pEN)

FIGURE 2-19: RpiscH Current vs. Supply FIGURE 2-20:

RpiscH Voltage vs. Rpiscy
Current (Ippg). Current.
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1.43

9 438 .

-40 -20 0 20 40 60 80
Temperature (°C)

Data taken with the minimum following conditions:

lPOS =5mA

(Enables Vpg at its self-regulating voltage)
VReriN = 2.5V, IgeT = 10 LA
Determined by GATE voltage

Note 1:

VuvTH > VVREFIN

VovTH < YVREFIN

Vsense = VuNEG

Vyre = VuNEG

VpRraINTH = VVNEG

Vovo = VuneG

Vel = VVREFIN

VResTART = VynEG (OpEN)

FIGURE 2-21: ENABLE/RESTART Pin Trip
Point Voltage vs. Temperature.
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