UCC2918

=m UNITRODE uccsols

Low On Resistance Hot Swap Power Manager PRELIMINARY

FEATURES DESCRIPTION

* Integrated 0.06Q Power The UCC3918 Low on Resistance Hot Swap Power Manager provides com-
MOSFET plete power management, hot swap capability, and circuit breaker functions.

e 3V to 6V Operation

» External Analog control of
Fault Current from OA to 4A

e Independent Analog Control
of Current Limit up to 5A

+ Fast Overload Protection

* Minimal External Components
* 1pA Icc when Disabled

* Programmable On Time

* Programmable Start Delay

» Fixed 3% Duty Cycle

BLOCK DIAGRAM

The only components needed to operate the device, other than supply bypass-
ing, are a timing capacitor, and 2 programming resistors. All control and house-
keeping functions are integrated, and externally programmable. These include
the fault current level, maximum output sourcing current, maximum fault time,
and startup delay. In the event of a constant fault, the internal fixed 3% duty cy-
cle ratio limits the average output power. The IFAULT pin allows linear program-
ming of the fault level current from OA to 4A.

Fast overload protection is accomplished by an additional overload comparator.
Its threshold is internally set above the maximum sourcing current limit setting.
In the event of a short circuit or extreme current condition, this comparator is
tripped, shutting down the output. This function is needed since the maximum
sourcing current limit loop has a finite bandwidth.

When the output current is below the fault level, the output MOSFET is
switched on with a nominal resistance of 0.06Q. When the output current ex-
ceeds the fault level or the maximum sourcing level, the output remains on, but
the fault timer starts charging CT. Once CT charges to a preset threshold, the
switch is turned off, and remains off for 30 times the programmed fault time.
When the output current reaches the maximum sourcing level, the MOSFET
transitions form a switch to a constant current source.

The UCC3918 is designed for unidirectional current flow, emulating an ideal di-
ode in series with the power switch. This feature is particularly attractive in ap-
plications where many devices are powering a common bus, such as with SCSI
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DESCRIPTION (cont.)
TERMPWR. The UCC3918 can also be put into the sleep

mode, drawing only 1A of supply current.

Other features include an open drain fault output indica-
tor, thermal shutdown, undervoltage lockout, 3V to 6V op-
eration, and a low thermal resistance small outline power
package.

ABSOLUTE MAXIMUM RATINGS

Input Supply Voltage (VIN). . .. ... ..ot 8V
SOIC Power Dissipation. . . ........... ..., 2.5W
Fault Output Sink Current. . . ......... ... ... ...... 50mA
Fault Output Voltage. . ... ... o VIN
Output Current(DC) . .. ... Internally Limited
TTLInputVoltage. . ........ ... .. . o, —0.3Vto VIN
Storage Temperature . .. ................ —65°C to +150°C
Junction Temperature .................. -55°C to +150°C
Lead Temperature (Soldering, 10sec.)............. +300°C

Unless otherwise indicated, voltages are reference to ground
and currents are positive into, negative out of the specified
terminal. Pulsed is defined as a less than 10% duty cycle with a
maximum duration of 500uS. Consult Packaging Section of
Databook for thermal limitations and considerations of package.

UCC2918
UCC3918

CONNECTION DIAGRAM

DIL-16, SOIC-16 (Top View)
N Package, DP Package

N\
VIN[1] 16] vouT
VIN[2] 15] vouT
VIN 3] 14] vouT

GND* [ 4|

GND* [ 5| 12| GND*
FAULT |6 11 N/e
SHTDWN |7 | 0] cT

IFAULT [ 8] 9] IMAX

* Pin 5 serves as the lowest impedance to the electrical
ground. Pins 4, 12, and 13 serve as heat sink/ground. These
pins should be connected to large etch PCB areas to help dis-
sipate heat.

For N Package, pins 4, 12, and 13 are N/C.

13] GND*

ELECTRICAL CHARACTERISTICS : Unless otherwise specified, Ta = 0°C to 70°C for the UCC3918, —40°C to 85° for the
UCC2918, VIN = 5V. Rimax = 42.2k, RIFAULT = 52.3k, SHTDWN = 2.4. TA=TJ.

PARAMETER \ TEST CONDITIONS | min | TvP | max JuniTs
Supply Section
Voltage Input Range, VIN 3 5 6 V
VDD Supply Current No Load 1 2 mA
Sleep Mode Current SHTDWN = 0.2V 0.5 5 HA
Output Section
RDSON lout = 1A to 4A, VIN =5V, TA = 25°C 0.075 | 0.095 Q
lout = 1A to 4A, VIN = 3V, TA = 25°C 0.09 | 0.116 Q
lout = 1A to 4A, VIN = 5V 0.75 | 0.125 Q
lout = 1A to 4A, VIN = 3V 0.09 | 0.154 Q
Initial Startup Time (Note 1) 100 uS
Thermal Shutdown (Note 1) 170 DEG
Thermal Hysteresis (Note 1) 10 DEG
Output Leakage SHTDWN =0.2V 20 PA
Trip Current RIFAULT = 105k 0.75 1 1.25 A
RIFAULT = 52.3k 1.7 2 2.3 A
RIFAULT = 34.8k 2.5 3 3.5 A
RIFAULT = 25.5k 3.3 4 4.7 A
Maximum Output Current Rimax = 118k 0.5 1 1.5 A
RiMAX = 60.4k 1.4 2 2.6 A
RimMAX = 42.2k 2.4 3 3.6 A
Rimax = 33.2k 2.9 3.7 45 A
RimAX = 27.4k 35 4.5 5.5 A
Fault Section
CT Charge Current Vet = 1V -50 -36 -22 HA
Crt Discharge Current VeT =1V 0.72 1.2 1.6 A
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ELECTRICAL CHARACTERISTICS : Unless otherwise specified, TA = 0°C to 70°C for the UCC3918, —40°C to 85° for the
UCC2918, VIN = 5V. Rimax = 42.2k, RIFAULT = 52.3k, SHTDWN = 2.4. TA=TJ.

PARAMETER | TEST CONDITIONS | Min | TP [ max |uniTs

Fault Section (cont.)

Output Duty Cycle VOUT =0V 15 3 6 %

Ct Fault Threshold 1 1.3 1.6 V

CT1 Reset Threshold 0.25 0.5 0.75 V
Shutdown Section

Shutdown Threshold 1.1 1.5 1.9 \%

Shutdown Hysteresis 100 mV

Input Low Current SHTDWN = 0V -500 | O 500 | nA

Input High Current SHTDWN = 2V -2 -1 | 05| pA
Open Drain Fault Output

High Level Output Current 1 LA

Low Level Output Voltage lout = 1mA 0.4 0.9 \Y

Note 1: Guaranteed by design. Not 100% tested in production.

PIN DESCRIPTIONS

CT: A capacitor connected to this pin sets the maximum
fault time. The maximum must be more than the time to
charge external load capacitance. The maximum fault
time is defined as

TFAULT = 27.8 +10%» CT.
Once the fault time is reached the output will shutdown
for a time given by

Tsp=8.33+10°« Cr,
this equates to a 3% duty cycle.
FAULT: Open drain output, which pulls low upon any con-
dition which causes the output to open; Fault, Thermal
Shutdown, Shutdown, and maximum sourcing current
greater than the fault time.
GND: This is the most negative voltage in the circuit. All 4
ground pins should be used, and properly heat sunk on
the PCB.
IFAULT: A resistor connected from this pin to ground sets
the fault threshold. The resistor vs fault current is set by
the formula

105k
ITRIP

RFauLT =

IMAX: A resistor connected from this pin to ground sets
the maximum sourcing current. The resistor vs the output
sourcing current is set by the formula,

126k
Maximum Sourcing Current

A resistor and capacitor combination can also be con-
nected from this pin to VIN to provide a controlled sour-
cing current startup delay.
SHTDWN: When this pin is brought low, the IC is put into
sleep mode. The input threshold is hysteretic, allowing
the user to program a startup delay with an external RC
circuit.
VIN: This is the input voltage to the UCC3918. The rec-
ommended operating voltage range is 3V to 6V. All VIN
pins should be connected together and to the power
source.
VOUT: Output voltage for the circuit breaker. When
switched the output voltage will be approximately VIN -
0.06Q + louT. All VOUT pins should be connected to-
gether and to the load.

Rimax =



APPLICATION INORMATION

UCC2918
UCC3918

HEAT SINK
GND PINS GND

1|VIN
VIN VOouT VouTt
vouT Cout
vVOouT
VIN
SHTDWN
OPTIONAL
IFAULT IMAX SOURCING
- DELAY

—ViN  COMPONENTS

RIFAULT RiMax

UDG-97070

Figure 1. Evaluation Circuit

Overload
/ﬁ 77777777 ﬂ
Output AN
Current [ |MAX— — >
——ITRIP~
lo (nom)——
cr | 1.5V
Voltage
— 0.5V
Vo (nom) ﬁ
Output | Rol oL -
Voltage A A

Estimating Maximum Load Capacitance

For circuit breaker applications, the rate at which the to-
tal output capacitance can be charged depends on the
maximum output current available and the nature of the
load. For a constant-current current-limited circuit
breaker, the output will come up if the load asks for less
than the maximum available short-circuit current.

To guarantee recovery of a duty-cycle of the current-lim-
ited circuit breaker from a short-circuited load condition,

| 1.5ToN [30Ton|Ton [30Ton |

there is a maximum total output capacitance which can Cout(max) = 3 28+ 10%. Cr E
be charged for a given unit ON time (Fault time). The H?L e In %;EE
design value of ON or Fault time can be adjusted by d E’L __Vour O
changing the timing capacitor CT. E g Iwaxe RLEE

UDG-97071

For worst-case constant-current load of value just less
than the trip limit; CouT(max) can be estimated from:

8+ 103+ 10
O
Vout 0
Where VouT is the output voltage and IMAX is the maxi-
mum, sourcing current.
For a resistive load of value RI, the value of CouT(max)
can be estimated from;

CouT(max) = (IMAX = ILOAD) *

Figure 2. Load Current, Timing Capacitor Voltage and Output Voltage of the UCC3918 Under Fault Conditions
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APPLICATION INFORMATION (cont.)

Tek 50.0MS/s . 2 Acqgs
T
[T

]
: \N’\ B p,
: : VIN : : : :
B :
T J4n
bbbt 3
|2A
. . Al
- IVIN: :
oo 0A : ; :
: : |OU:T (VOU:T SHORTED) : : : :
: ; : Chi 500mv  Ch2 5.00V & M10.0ms Ch2 v 2.7V
T 5.00V M1.000s Chi L d0V 2a
Ch4 10.0mv
Coutr = 22uF RIFAULT = 52.3k Voutr = 0OV RIFAULT = 523k
RL = b5Q RiMAX = 42k RL = SHORT RiMAX = 422k
CIN = 5pF CiN = 5pF
Input driven with a pulse generator, shows Cout discharging
through RL and conducting through UCC3918 FET in the re-
verse direction.
Figure 3. Figure 4. UCC3918 in Shorted Condition

i <<OV

: 4
INPUT @ 0.5A/DIV - :
4 R [<OA L b e
S o0V e T 20-0HS Cha TG0V EF SO0V ChZ 5.00V & M T00Rs ChT 7 1.2V
Ch3 5.00v Chd 500 ma
Coutr = 22uF RiFauULT = 523k Coutr = OupF RIFAULT = 52.3k
RL = 5Q RiMAX = 60.4k RL = 5Q RimMAX = 424k
CiN = 5uF CIN = 5pF Ct = OPEN
Input switched on through external FET. VOUT shows IMAX
linear amplifier limiting the changing current of Cour.
Figure 5. Input Hot Swap Figure 6. C T to Vout Delay (Fault Condition)
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APPLICATION INFORMATION (cont.)
ESHUTbOWN . +
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" lout (RL=5Q

2
IOUT(A)

: : : ) :
A 44
Chi 500V Ch2 500V &M 100ns Chi % 22V E"!'I]] 5.00V  Ch2 5.00V & M20.0pus Chi J z7v
®E 5.00v ch4 500 ma Ch3 5.00v  Ch4 500 ma
Coutr = OpF RIFAULT = 523k Coutr = OpF RIFAULT = 52.3k
RL = 5Q RiMAX =  42.4k RL = 5Q Rimax = 424k
CIN = 5pF CIN = 5pF
Vour rising shows ramp time of internal charge pump driving
on chip FET.
Figure 7. Shutdown Delay to V ouT Off Figure 8. Shutdown Delay to V ouTt On
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Figure 9. RDS ON vs louT

SAFETY RECOMMENDATIONS

Although the UCC3918 is designed to provide system
protection for all fault conditions, all integrated circuits
can ultimately fail short. For this reason, if the UCC3918
is intended for use in safety critical applications where UL
or some other safety rating is required, a redundant

UNITRODE CORPORATION
7 CONTINENTAL BLVD. « MERRIMACK, NH 03054
TEL. (603) 424-2410 « FAX (603) 424-3460

Figure 10. RDS oON vs Temperature

safety device such as a fuse should be placed in series
with the power device. The UCC3918 will prevent the
fuse from blowing for virtually all fault conditions, increas-
ing system reliability and reducing maintenance cost, in
addition to providing the hot swap benefits of the device.



