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Data Sheet

PCI Hot Plug Controller

The HIP1011A is the second PCI Hot Plug Voltage bus
control IC from Intersil. A drop-in alternative to the widely
used HIP1011, the HIP1011A has the same form, fit and
function but additionally features an adjustable latch-off time
of the MOSFET switches and fault reporting.

Like the HIP1011, the HIP1011A creates a small and simple
yet complete power control solution with discrete power
MOSFETs and a few passive components. Four
independent supplies are controlled, +5V, +3.3, +12V, and
-12V. The +12V and -12V switches are integrated. For the
+5V and +3.3V supplies, overcurrent (OC) protection is
provided by sensing the voltage across external current-
sense resistors. For the +12V and -12V supplies OC
protection is provided internally. In addition, an on-chip
reference is used to monitor the +5V, +3.3V and +12V
outputs for undervoltage (UV) conditions. The PWRON input
controls the state of the switches. During an OC condition on
any output, or a UV condition on the +5V, +3.3V or +12V
outputs, a LOW (0V) is asserted on the FLTN output and all
MOSFETSs are latched-off. The time to FLTN signal going
LOW and MOSFET latch-off is determined by a single
capacitor from the FLTN pin to ground. This added feature
allows the system OS to complete housekeeping activities in
preparation for an unplanned shut down of the affected card.
The FLTN latch is cleared when the PWRON input is toggled
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Features

¢ Adjustable Delay Time for Turn-Off and Fault Reporting
e Controls All PCI Supplies: +5V, +3.3V, +12V, -12V

¢ Internal MOSFET Switches for +12V and -12V Outputs
¢ WP Interface for On/Off Control and Fault Reporting

¢ Adjustable Overcurrent Protection for All Supplies

» Provides Fault Isolation

¢ Adjustable Turn-On Slew Rate

¢ Minimum Parts Count Solution

¢ No Charge Pump

Applications
e PCI Hot Plug
e CompactPCI

Ordering Information

TEMP.RANGE PKG.

PART NUMBER (°c) PACKAGE NO.

HIP1011ACB 0to 70 16 Ld SOIC M16.15
HIP1011ACB-T 0to 70 Tape and Reel

low again. During initial power-up of the main VCC supply Pinout

(+12V), the PWRON input is inhibited from turning on the HIP1011A

switches, and the latch is held in the Reset state until the (SOIC)

VCC input is greater than 10V. TOP VIEW

User programmability of the overcurrent threshold, fault M12VIN E hd 16| M12vO

reporting response time, latch-off response time and turn-on FLTN E 15] M12VG

slew rate is provided. A resistor connected to the OCSET pin 3vsVG 3] 1] 12vG

programs the OC threshold. A capacitor may be added to Vee E E GND

the FLTN pin to adjust both the delay time to reporting a fault 12VIN E E 12V0

and the latch-off of the supplies after an OC or UV event.

Capacitors connected to the gate pins set the turn-on rate. In SVISEN E E SVISEN

addition the HIP1011A has also been enhanced to tolerate Vs E E Vs

spurious system noise. OCSET E zl PWRON
1 CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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HIP1011A

Typical Application
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HIP1011A

Pin Descriptions

PINNO. | DESIGNATOR FUNCTION DESCRIPTION

1 M12VIN -12V Input -12V Supply Input. Also provides power to the -12V overcurrent circuitry.

2 FLTN Fault Output 5V CMOS Fault Output; LOW = FAULT. A capacitor may be placed from this pin to ground to
provide delay time to fault notification and power supply latch-off.

3 3V5VG 3.3V/5V Gate Output | Drive the gates of the 3.3V and 5V MOSFETSs. Connect a capacitor to ground to set the start-
up ramp. During turn on, this capacitor is charged with a 25uA current source.

4 VCC 12V Ve Input Connect to unswitched 12V supply.

5 12VIN 12V Input Switched 12V supply input.

6 3VISEN 3.3V Current Sense | Connect to the load side of the current sense resistor in series with source of external 3.3V
MOSFET.

7 3vs 3.3V Source Connect to source of 3.3V MOSFET. This connection along with pin 6 (3VISEN) senses the
voltage drop across the sense resistor.

8 OCSET Overcurrent Set Connect a resistor from this pin to ground to set the overcurrent trip point of all four switches.
All four over current trips can be programmed by changing the value of this resistor. The
default (6.04kQ, 1%) is compatible with the maximum allowable currents as outlined in the
PCI specification.

9 PWRON Power On Control Controls all four switches. High to turn switches ON, Low to turn them OFF.

10 5VS 5V Source Connect to source of 5V MOSFET switch. This connection along with pin 11 (5VISEN)
senses the voltage drop across the sense resistor.

11 5VISEN 5V Current Sense Connect to the load side of the current sense resistor in series with source of external 5V
MOSFET.

12 12v0 Switched 12V Output | Switched 12V output.

13 GND Ground Connect to common of power supplies.

14 12vVG Gate of Internal PMOS | Connect a capacitor between 12VG and 12VO to set the start up ramp for the +12V supply.
This capacitor is charged with a 25pA current source during start-up. The UV circuitry is
enabled after the voltage on 12VG is less than 400mV. Therefore, if the capacitor on the pin
3 (8V5VG) is more than 25% larger than the capacitor on pin 14 (12VG) a false UV may be
detected during start up.

15 M12VG Gate of Internal NMOS | Connect a capacitor between M12VG and M12VO to set the start up ramp for the M12V
supply. This capacitor is charged with 25pA during start up.

16 M12VO Switched -12V Switched 12V Output.

Output
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HIP1011A

Absolute Maximum Ratings

Ve 12VIN Lo -0.5V to +14.0V Thermal Resistance (Typical, Note 1)

12VO .o -0.5Vto VypyN +0.5V SOICPACKAGE . . o v vove e e
12V0, 12VG,3VAVG . . ..o -0.5Vto Ve +0.5V Maximum Junction Temperature

MI2VIN oot -15.0V to +0.5V Maximum Storage Temperature Range

MI2VO, MI2VG. ... VM12vIN-0.5V to +0.5V Maximum Lead Temperature (Soldering 10s)
3VISEN,5VISEN . .. ........ -0.5V to the Lesser of V¢ or +7.0V (SOIC - Lead Tips Only)

Voltage, Any OtherPin. . .......... ... ... ..... -0.5Vto +7.0vV

12VO Output CUITeNt. . . . oot e 3A ; feti

M12VO Output Current . . ...t e 0.8A Die Characteristics

ESD Classification . . ................ccooieo.... 4KeV (HBM) Number of Transistors . ...................oooi ot
Operating Conditions

VCC Supply Voltage Range. . ................ +10.8V to +13.2V

+12V, 5V and 3.3V Input Supply Tolerances .. .............. 19%

12VO Output Current. .. ... .ot 0to +0.5A

M12VO OutputCurrent . . .......... ... O0to +0.1A

Temperature RaNge (TA) « oo vvvveeeveeeennn .. 0°C to 70°C

Thermal Information

834 (°CIW)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the

device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTES:

1. 834 is measured with the component mounted on a low effective thermal conductivity test board in free air. See Tech Brief 379 for details.
2. All voltages are relative to GND, unless otherwise specified.

Electrical Specifications

Nominal 5.0V and 3.3V Input Supply Voltages,

Ve = 12VIN = 12V, M12VIN = -12V, Ty = T3 = 0 to 70°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS ‘ MIN ‘ TYP MAX ‘ UNITS
5V/3.3V SUPPLY CONTROL
5V Overcurrent Threshold locsv See Typical Application Diagram - 7.1 - A
5V Overcurrent Threshold Voltage Vocsv_1 VocseT = 0.6V 30 36 42 mV
5V Overcurrent Threshold Voltage Vocsv 2 VocseT = 1.2V 66 72 79 mV
5V Undervoltage Trip Threshold Vsvuv 4.42 4.65 4.75 \
5V Undervoltage Fault Response Time tsvuv - 150 350 ns
5V Turn-On Time toNsV Caysvg = 0.022uF, CgyoyT = 2000pF, - 6.5 - ms
(PWRON High to 5VOUT = 4.75V) R =1Q
5VS Input Bias Current IBsys PWRON = High -40 -26 -20 HA
5VISEN Input Bias Current IBsvisen | PWRON = High -160 -140 -110 A
3V Overcurrent Threshold locav See Typical Application Diagram - 9.0 - A
3V Overcurrent Threshold Voltage Vocav 1 VocseT = 0.6V 42 49 56 mV
3V Overcurrent Threshold Voltage Vocsv 2 VocseT = 1.2V 88 95 102 mV
3V Undervoltage Trip Threshold Vavuv 2.74 2.86 2.97 \Y
3V Undervoltage Fault Response Time tavuv - 150 350 ns
3V Turn-On Time ton3v Caysve = 0.022uF, C3yoyT = 2000uF, - 6.5 - ms
(PWRON High to 3VOUT = 3.00V) R = 0.43Q
3VS Input Bias Current IB3ys PWRON = High -40 -26 -20 HA
3VISEN Input Bias Current IB3vISEN PWRON = High -160 -140 -110 HA
3V5VG Vout Low Vout_lo_35VG | PWRON = Low, FLTN = Low - 0.1 0.4
3V5VG Vout High Vout_hi_35VG | PWRON = High, FLTN = High 10.5 11.1 -
Gate Output Charge Current IC3vsvG PWRON = High, V3ysyg = 2V 225 25.0 27.5 HA
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HIP1011A

Electrical Specifications

Nominal 5.0V and 3.3V Input Supply Voltages,
Ve = 12VIN = 12V, M12VIN = -12V, Tp = T3 = 0 to 70°C, Unless Otherwise Specified (Continued)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

Gate Turn-On Time toN3V5Y Cavysyg = 0.1pF - 280 500 ps

(PWRON High to 3V5VG = 11V)

Gate Turn-Off Time tOFF3V5V Caysyg = 0.1pF, 3V5VG from 9.5V to 1V - 13 17 ps

Gate Turn-Off Time Caysvc = 0.022uF, 3V5VG Falling 90% to - 2 - us
10%

+12V SUPPLY CONTROL

On Resistance of Internal PMOS 'DS(ON)12 PWRON = High, Ip = 0.5A, 0.18 0.3 0.35 Q
Tpo=Ty=25°C

Overcurrent Threshold lociav 1 VocseT = 0.6V 0.6 0.75 0.9

Overcurrent Threshold loc12v 2 VocseT = 1.2V 125 1.50 1.8

12V Undervoltage Trip Threshold Viovuv 10.5 10.8 11.15

Undervoltage Fault Response Time t12vuv - 150 - ns

Gate Charge Current IC1ovG PWRON = High, V1oyg = 3V 235 25.0 28.5 HA

Turn-On Time toN12V C1ovg = 0.022pF - 16 20 ms

(PWRON High to 12VG = 1V)

Turn-Off Time toFF12v C1ovg = 0.1pF, 12VG - 9 12 ps

Turn-Off Time C1ovg = 0.022pF, 12VG Rising - 3 - ps
10% - 90%

-12V SUPPLY CONTROL

On Resistance of Internal NMOS rbsoN)mM12 | PWRON = High, Ip = 0.1A, 0.5 0.7 0.9 Q
Ta=T3=25°C

Overcurrent Threshold loc12v 1 VocseT = 0.6V 0.15 0.18 0.25

Overcurrent Threshold loci2v 2 VocseT = 1.2V 0.30 0.37 0.50

Gate Output Charge Current ICMm12vG PWRON = High, V3yg = -4V 225 25 27.5 HA

Turn-On Time toNM12V Cm12vg = 0.022uF - 160 300 ps

(PWRON High to M12VG = -1V)

Turn-On Time tonmM12V Cm12vec = 0.022uF, Cpi2vo = S0uF, - 16 - ms

(PWRON High to M12VO = -10.8V) R = 1200

Turn-Off Time torrm12v | Cm12ve = 0.1pF, M12VG - 18 23 us

Turn-Off Time Cm12vg = 0.022pF, M12VG Falling 90% - 3 - Hs
to 10%

M12VIN Input Bias Current IBM12VIN PWRON = High - 2 2.6 mA

CONTROL I/O PINS

Supply Current lvee 4 5 5.8 mA

OCSET Current loCSET 95 100 105 A

Overcurrent to Fault Response Time toc FLTN Cap = 100pF - 500 960 ns

Overcurrent to Fault Response Time FLTN Cap = 1000pF - 2200 - ns

Overcurrent to Fault Response Time FLTN Cap = 10pF - 30 - us

PWRON Threshold Voltage VTHPWRON 0.8 1.6 21 \

FLTN Output Low Voltage VELTN,OL IELTN = 2MA - 0.6 0.9 \

FLTN Output High Voltage VELTN,OH IFLTN = 0 to -4mA 3.9 4.3 4.9 \Y

FLTN Output Latch Threshold VELTN,TH 1.8 2.3 3 \Y%

12V Power On Reset Threshold VPOR,TH V¢ Voltage Falling 9.4 10 10.6 \Y
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HIP1011A

Typical Performance Curves
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HIP1011A

Typical Performance Curves (Continued)
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HIP1011A

HIP1011A PCI Hot Plug Controller

Key Feature Description and Operation

A drop-in alternative to the widely used HIP1011, the
HIP1011A additionally features an adjustable delay time to
fault reporting and latch-off of the MOSFET switches. During
an over current condition (OC) on any output, or an under
voltage (UV) condition on the +5V, +3.3V or +12V outputs, a
LOW (0V) is presented on the FLTN output and all
MOSFETSs are latched-off. A programmable delay time from
an OC or UV event to the FLTN signal going LOW and
MOSFET latch-off can be designed into the system by a
single capacitor from the FLTN pin to ground. The addition of
an increasingly larger capacitor value on the FLTN pin
increases the time from the OC or UV occurrence to the start
of the FLTN high to low transition. The capacitor also slows
the falling ramp thus delaying reaching the FLTN latch
threshold of ~2.4V. Once the FLTN latch voltage threshold is
reached the HIP1011A then simultaneously shuts down all
four supplies. This added feature enables the HIP1011A to
ignore both transient UV and OC events to the extent of a
single capacitor value in the system design. This feature also
may allow the system OS to complete housekeeping
activities in preparation for a possible unplanned shutdown
of the affected card by receiving an early warning signal from
the HIP1011A.

Customizing and Optimizing Circuit Performance
and Functionality

HOW ADJUSTABLE IS THE FAULT REPORTING DELAY
AND TIME TO POWER SUPPLY LATCH-OFF?

Figure 12 illustrates the relationship between the FLTN
signal and the gate drive outputs. Duration a, indicates the
time between FLTN starting to transition from High to Low,

3.3V 12v
7.6A OUT

3.3V INPUT

=

0.5A OUT

UL L

(indicating a fault has occurred) and the start of the gate
drive outputs latching off. The latch-off is initiated by the
falling FLTN signal reaching the output latch threshold
voltage, Vg TN, TH- Table 1 illustrates the effect of the FLTN
capacitor on the response time.

TABLE 1. RESPONSE TIME TABLE

0.001pF | 0.1pF 10pF

3V5VG Response a 0.85us 37us 3.8ms

VELTN, TH

3V5VG

FIGURE 12. TIMING DIAGRAM

CAN THE HIP1011A BE USED ON A CompactPClI
BOARD?

Yes, the HIP1011A can be used on a CompactPCI card
application. See Technical Brief TB358.

-12v 5v
0.1A OUT 5A OUT

5mQ 1% 5V INPUT
A

<’

—

g=

-12V INPUT
N,

HIP1011A 0.033pF

e

12V INPUT

N

—j FLTN

M12VIN M12VO
M12VG H—

[

0.033uF

3V5VG 12VG

[

VCC GND 1 0.033uF
12VIN 12v0 |

e

3VISEN 5VISEN

6.04kQ
1%

POWER CONTROL INPUT

S

3VS 5VS

OCSET PWRON

(SEE TABLE 1)

v

7

NOTE:
3. All capacitors are +10%.

v
FAULT OUTPUT (ACTIVE LOW)

FIGURE 11. HIP1011A TYPICAL APPLICATION
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HIP1011A

ARE THERE PCB LAYOUT DESIGN BEST PRACTICES
TO FOLLOW? WHAT ARE THEY?

As with most innovative ICs performing critical tasks there
are crucial PCB layout best practices to follow for optimal
performance. PCB traces that connect each end of the
current sense resistors to the HIP1011A must not carry any
load current. This can be accomplished by two dedicated
PCB traces directly from the sense resistor to the HIP1011A,
see examples of correct and incorrect layouts in Figure 13.

CORRECT INCORRECT

TO HIP1011A
VS AND VISEN

TO HIP1011A
VS AND VISEN

CURRENT
SENSE RESISTOR

FIGURE 13. SENSE RESISTOR LAYOUT

Typical Applications: HIP1011A PCI Hot
Plug Controller

Introduction to HIP1011A and PCI Hot Plug
Evaluation Board

The HIP1011A is compatible with the PCI Hot Plug
specification as it is derived from the widely used HIP1011.
This device facilitates “HOT PLUGGING”, the removal or
insertion of PCI compliant cards without the need to power
down the server voltage bus. The HIP1011A controls all four,
-12V, +12V, +3.3V, +5V supplies found in PCI applications,
monitoring and protecting all against over current (OC) and
the +12V, +3.3V, +5V for under voltage (UV) conditions.
Reference the PCI Hot Plug specification available from
Wwww.pcisig.com.

Figure 14 illustrates the PCB pattern for implementation of
the HIP1011A with 4 power MOSFETSs. Additional
components for optimizing performance in particular
applications, ambient electrical noise levels or desired
features will be necessary. The ease of implementation of
the HIP1011A and MOSFETSs is complemented by the small
PCB foot print necessary, since both are available in 0.150

inch SOICs. The typical application requires only 1.1 square
inches of PCB board space.

E BT R
i

T

fe———— 1.5n ————

FIGURE 14. LAYOUT PLOT, ACTUAL SIZE (0.75in x 1.5in)

IS THERE A HIP1011A PCI HOT PLUG EVALUATION
BOARD AVAILABLE?

There is an evaluation board available through your local
Intersil sales office. The HIP1011AEVAL1 board (Figure 15)
is a simple board designed to demonstrate and evaluate the
HIP1011A using an external PWRON signal simulating a
PCI Hot Plug environment. The HIP1011AEVAL1 board
comes in 2 parts, the mother board with the HIP1011A,
MOSFETSs with external components and a load board
simulating a ‘typical’ PCI load with adequate space for
modifying the existing load or to add an electronic load. Even
with a number of available test points the HIP1011A
implementation space is still very efficient. In addition, the
demo board offers adequate space to evaluate the
application note discussions found in AN9737.
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HIP1011A

BUS BOARD
3,45TP8 2 TP6 1TP7 911,12 TPS 7,8,10 TPY
TP4 GavouD) @voun) Czvoun) Gvour) TP11 GND LOAD BOARD
3.3V INPUT R2 1 R1 svineuT - 4 RL1
II—“-"N‘v ‘M-‘_Il
QL Q2 | [ Q304 cL1
TP1
12V INPUT 9 HIP1011A s RLo
(0>, * M12VIN M12VO 5.0V ]
] (]
L e FLTN  M12VG = —e
cc o 3VEVG  12VG cL2
O—e Vee GNDH— C2
o—— 12VIN  12V0 :|J RL3
12VINPUT pg3 77 3VISEN 5VISEN 1oV ] !
3Vs 5VS —e
OCSET PWRON |- cL3
R3 ’_-I- RL4
> -
SR c4 \V4 q
p
'i\ g (> INDICATES BANANA JACKS CL|4_‘
D1 ] mpICATES EDGE CONNECTOR CARD v

o 26
JP2 ®

TP10

( ’ INDICATES EDGE CONNECTOR SOCKET

5V ( PWRON IN’

FIGURE 15. HIP1011AEVAL1
Table 2 details the BOM for the HIP1011AEVAL1 board.

TABLE 2.
COMPONENT
DESIGNATOR COMPONENT NAME COMPONENT DESCRIPTION
Ul HIP1011ACB PCI Hot Plug Controller Intersil Corporation, HIP1011ACB PCI Hot Plug Controller
Q1,Q2,Q3,Q4 RF1K49211 Intersil Corporation, RF1K49211 7A, 12V, 20mQ, Logic Level
N-Channel MOSFET
R1, R2 RseNnsE for 3.3V and 5V Supplies Dale, WSL-2512 10mQ Metal Strip Resistor
C1,C2,C3 Gate Timing Capacitors 0.033uF 805 Chip Capacitor
R3 Over Current Set Resistor 12.1kQ 805 Chip Resistor
C4 Fault Stability Capacitor 100pF 805 Chip Cap
Conn. 1 Connector for Load Card Sullins EZMO6DRXH
R4 LED Series Resistor 4.7kQ 805 Chip Resistor
D1 Fault Indicating LED Red LED
JP1 V¢ to Switched or Unswitched 12V Supply 0.01” Spaced Pins for Jumper Block
JP2 PWRON to 5V 0.01” Spaced Pins for Jumper Block
RL1 3.3V Load Board Resistor 1.1Q, 10W
RL2 5.0V Load Board Resistor 2.5Q, 10w
RL3 +12V Load Board Resistor 47Q, 5W
RL4 -12V Load Board Resistor 240Q, 2W
CL1, CL2 +3.3V and +5.0V Load Board Capacitor 2200uF
CL3, CL4 +12V and -12V Load Board Capacitor 100uF
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HIP1011A

Small Outline Plastic Packages (SOIC)

ililli

L Y 01 X0
/ E

IEIEII)

SEATING PLANE

| A D_>| A — |<_hx45°

ﬁ_%_g_gj;g-i‘t ij:%#

Q 0.10(0.004)

t 0.250.010) @[ c [ A @ [ B |

NOTES:

1.

© ©® N o

10.

Symbols are defined in the “MO Series Symbol List” in Section 2.2 of
Publication Number 95.

. Dimensioning and tolerancing per ANSI Y14.5M-1982.
. Dimension “D” does not include mold flash, protrusions or gate burrs.

Mold flash, protrusion and gate burrs shall not exceed 0.15mm (0.006
inch) per side.

. Dimension “E” does not include interlead flash or protrusions. Interlead

flash and protrusions shall not exceed 0.25mm (0.010 inch) per side.

. The chamfer on the body is optional. If it is not present, a visual index

feature must be located within the crosshatched area.

. “L" is the length of terminal for soldering to a substrate.

“N” is the number of terminal positions.

. Terminal numbers are shown for reference only.
. The lead width “B”, as measured 0.36mm (0.014 inch) or greater above

the seating plane, shall not exceed a maximum value of 0.61mm
(0.024 inch).

Controlling dimension: MILLIMETER. Converted inch dimensions are
not necessarily exact.

M16.15 (JEDEC MS-012-AC ISSUE C)
16 LEAD NARROW BODY SMALL OUTLINE PLASTIC

PACKAGE
INCHES MILLIMETERS
SYMBOL | MIN MAX MIN MAX | NOTES
A 0.0532 | 0.0688 | 1.35 1.75 -
Al 0.0040 | 0.0098 | 0.10 0.25 -
B 0.013 | 0.020 0.33 0.51 9
C 0.0075 | 0.0098 | 0.19 0.25 -
D 0.3859 | 0.3937 | 9.80 10.00 3
E 0.1497 | 0.1574 | 3.80 4.00 4
e 0.050 BSC 1.27 BSC -
H 0.2284 | 0.2440 | 5.80 6.20 -
h 0.0099 | 0.0196 | 0.25 0.50 5
L 0.016 | 0.050 0.40 1.27 6
N 16 16 7
a 0° 8° o° 8o -
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This datasheet has been downloaded from:
www.DatasheetCatalog.com

Datasheets for electronic components.


http://www.datasheetcatalog.com
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