Preliminary

RT9705

General Description

The RT9705 is a dual input single output power multiplexer
specifically designed to provide seamless voltage transition
between two independent power suppliers. Equipped with
two low Rps(on) N-Channel MOSFETSs driven by internal
charge pump circuitry, the RT9705 is able to deliver 1A
output current with only 80mV voltage drop. Manual or
auto switching mode is easily selected by two digital inputs
D1 and DO. When both DO and D1 are selected high, the
RT9705 enters shutdown mode and consumes minimum
power making it ideal suitable for battery powered
equipments. ASTAT pin with open drain output is provided
to indicate the switch status. A user-programmable up to
1.25A current limit function is available for maximum safety
in various applications.

The RT9705 provides comprehensive protection functions,
including adjustable current limit, over temperature
protection, soft start function for minimum inrush current,
cross-conduction protection, and reverse conduction
protection. These features greatly simplify power
multiplexer design. The RT9705 is available in TSSOP-8
package requiring minimum board area and smallest
components.

Ordering Information

RT9705 Ii

Package Type
C : TSSOP-8

Operating Temperature Range
C : Commercial Standard
P : Pb Free with Commercial Standard

Note :
RichTek Pb-free products are :
—RoHS compliant and compatible with the current require-
ments of IPC/JEDEC J-STD-020.
—Suitable for use in SnPb or Pb-free soldering processes.
—100%matte tin (Sn) plating.

80mL2, 1A Power Multiplexer

Features

e Adjustable Current Limiting up to 1.25A
e Built-In (Typically 80mQ) N-Channel MOSFET
e Reverse Current Flow Blocking (no body diode) i.e.
Output Can Be Forced Higher than Input (Off-State)
e Low Supply Current:
— 55uA Typical at Switch on State
— Less than 0.5pA Typical at Switch Off State
e Guaranteed 1A Continuous Load Current
e Wide Input Voltage Ranges: 2.8V to 5.5V
e Open-Drain STAT Output
e Hot Plug-In Application (Soft-Start)
e Thermal Shutdown Protection
e Smallest TSSOP-8 Package Minimizes Board Space
e ROHS Compliant and 100% Lead (Pb)-Free

Applications

o LCD Monitor, LCD-TV

« Information Appliance and Set-Top Box
o Battery-Powered Equipment

o ACPI Power Distribution

o Motherboard & Notebook PCs

e Mini PCI & PCI-Express Cards

e PCMCIA & New Cards

Pin Configurations

(TOP VIEW)
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RT9705

Preliminary

Typical Application Circuit
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Functional Pin Description

Pin Name Pin Function
VIN1 Power Input1 Voltage
VIN2 Power Input2 Voltage
VOUT Output Voltage
GND Ground
STAT STAT is an open-drain output that is Hi-Z if the VIN2 switch is ON.
DO, D1 The truth table shown below illustrates the functionality of DO and D1.
ILIM A resistor Ry jp from ILIM to GND sets the current limit I to (500/Rjm)-

Table 1. Truth Table

D1 DO VinN2>VIND STAT VouT
0 0 X Hi-Z Ving
0 1 No 0 ViNi
0 1 Yes Hi-Z VN2
1 0 X 0 VIN1
1 1 X 0 0

Note : 1. X: Don’ t care

2. Hi-Z: High impedance node

3. D0 and D1 cannot be floating which will lead to an unknown state.

4. An internal MOSFET with 2kQ Rps(on) turns on and softly discharges the output voltage when DO =D1 = 1.
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Test Circuits
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RT9705 Preliminary Richiek

Function Block Diagram
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Richiek Preliminary RT9705
Absolute Maximum Ratings (Note 1)
e Input Voltage, Vint & Ving —0.3V to 6.0V
¢ Logic Inputs Voltage, DO &D1 —0.3V to 6.0V
o Output Voltage, Vout & STAT —0.3V t0 6.0V
o Power Dissipation, Pb@ Ta=25°C
TSSOP-8 0.43W
o Package Thermal Resistance (Note 4)
TSSOP-8, 6a 230°C/W
¢ Junction Temperature 125°C
e Lead Temperature (Soldering, 10 sec.) 260°C
o ESD Susceptibility (Note 2)
HBM (Human Body Mode) 2kV
MM (Machine Mode) 200V
Recommended Operating Conditions (Note 3)
¢ Input Voltage at VN1
Ving >2.8V 1.5V to 5.5V
Ving < 2.8V 2.8V to 5.5V
e Input Voltage at VIN2
Ving >2.8V 1.5V to 5.5V
Vint < 2.8V 2.8V to 5.5V
e Logic Inputs Voltage (DO &D1) 0V to 5.5V

o Storage Temperature Range

—65°C to 150°C

¢ Junction Temperature Range

Electrical Characteristics
(ViN1 = Vinz2 = 3.6V, Cin = Cout = 1uF, Riuim = 400€2, Ta = 25°C, unless otherwise specified)

—40°C to 125°C

Parameter Symbol Test Conditions Min Typ | Max |Units
Power Switch
ViINT = ViN2 = 3.6V, loyuT = 1A -- 80 95
Switch On Resistance Rps(oN) ViNT = ViNg = 3.6V, louT = 1A 120 mQ
—-5°C <Ta<85°C (Note 5)
Logic Inputs (DO and D1)
Logic-Low Voltage |V -- -- 0.7
Threshold 2 % M v
Logic-High Voltage |V |4 20 -- --
I DO or D1 = High, Sink Current -- -- 1
Input Current at DO or D1 pA
IiH DO or D1 = Low, Source Current - -- 1

To be continued
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RT9705 Preliminary
Parameter Symbol Test Conditions Min | Typ | Max |Units
Supply and Leakage Currents
D1 = High, DO = Low (VIN1 Active),

. Is1 _ _ _ -- 55 | 100
Quiescent Current From VIN1 = ViN2 = 3.6V, louT = 0A A
(VIN1 + VIN2) (Operating) | DO = D1 = Low (VIN2 Active), 55 | 100 !

52 Vint = Ving= 3.6V, lout = 0A -
Shut Down Current From | DO = D1 = High (Inactive), ~los| 3 A
(VIN1 + VIN2) (Standby) SHDN ViN1 = Ving = 3.6V, louT = 0A ' H
e d Leak c ‘E D0 = D1 = High (inactive),
orward Leakage Current From _ _
VIN1 (Measured from VOUT to GND) IFLKG_VIN1 1//”\” osjlv’v OV (Shorted) 0.1 5 bA
IN2 » YOUT =
F d Leak c {F DO = D1 = High (inactive),
orward Leakage Current From _ _
VIN2 (Measured from VOUT to GND) IFLKG_VIN2 xINZ Op3)(.e6nV’V OV (Shorted) 0.1 5 bA
IN1 ,» Vout =
Reverse Leakage Current to VINX | | DO = D1 = High (inactive), Vinx =0V, | | 75| & A
(Measured from VINx to GND) RLKG_VINX|\/J 11 = 3.6V ' H
Current Limit circuit
ILim 4 RiLim =400Q, ViN1 = VN2 = 3.6V 0.95|1.251]1.56
Current Limit Accuracy 400 A
ILim_700 RiLm = 7009, ViNT = VN2 = 3.6V 0.47 |1 0.7110.99
Input Current at ILIM Ice ViLimy = 0V, lout = 0A -30 - 0 pA
UVLO
VuvLo FraL | Falling Edge 12 1128 | -
VIN1 and VIN2 UVLO — \Y
VuvLo Rrse| Rising Edge -- 134 14
Internal VDD UVLO (the higher of{VuvLo_raL | Falling Edge 22 | 24 | - v
VIN1 and VIN2) VuvLo_rse| Rising Edge 25 | 2.8
UVLO Deglitch for VIN1 and VIN2 Falling Edge (Note 6) -- 100 -- us
Reverse Conduction Blocking
. D0 = D1 = High, V|nx = 3.3V. Connect VouT to
IAVot(l\_/ BII(t)ck) Mlljr?llcfmum Outtplétl—to—k a 5V supply through a series 100Q2 resistor. ~ 1130 ] - | mv
SnvF\)/iL:chi?\ age Uitterence to Bloc Let DO = Low. Slowly decrease the supply
9 voltage until Voyt connects to V|N1.
STAT Output
Leakage Current ILEAKAGE | VO(sTAT) = 5.5V - | 0.01 1 pA
Saturation Voltage VsaT lisTaT)= 2mA, VN1 Switch is On -- -- 0.4 \Y,
Deglitch Time (falling edge only) (Note 6) -- 150 | -- us
Thermal Shutdown
Thermal Shutdown Protection Tsp -- 135 | - °C
Thermal Shutdown Hysteresis ATsp -- 10 -- °C
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nlclﬁek Preliminary RT9705

Note 1. Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device. These are for

stress ratings. 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 remain possibility to affect device reliability.

Note 2. Devices are ESD sensitive. Handling precaution recommended.

Note 3. The device is not guaranteed to function outside its operating conditions.

Note 4. 64a is measured in the natural convection at Ta = 25°C on a low effective thermal conductivity test board of
JEDEC 51-3 thermal measurement standard.

Note 5. Performance at —5°C < T, < 85°C is assured by design.

Note 6. The deglitch time is assured by design.
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RT9705

Preliminary

Typical Operating Characteristics

Current Limit vs. Junction Temperature
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Preliminary

RT9705

Output Switchover Voltage Droop
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RT9705

Preliminary

Application Information

The RT9705 is dual input single output power multiplexer
specifically designed to provide seamless voltage transition
between two independent power suppliers. Equipped with
two low Rps(on) N-Channel MOSFETSs driven by internal
charge pump circuitry, the RT9705 is able to deliver 1A
output current with only 80mV voltage drop. The RT9705
provides comprehensive protection functions, including
adjustable current limit, over temperature protection, soft
start function for minimum inrush current, cross-conduction
protection, and reverse conduction protection. These
features greatly simplify power multiplexer design.

Manual Switching Mode

The RT9705 provides two logic input DO and D1 for switch
selection as shown in Table 1. The RT9705 selects the
manual-switching mode when the DO is pulled low. In this
mode Vout connects to Vin1 if D1 pulled high, otherwise
Vout connects to V2.

Auto Switching Mode

RT9705 selects the auto-switching mode when the DO is
pulled high and D1 is pulled low. In this mode Vout connects
to the higher of VN1 and Vin2.

Shutdown Mode

When both DO and D1 are selected high, the RT9705 enters
shutdown mode and consumes minimum power. An
internal MOSFET with 2kQ Rps(on) turns on and softly
discharges the output voltage in the shutdown mode. Since
no body diode exists between Vinx and Vour, output voltage
is allowed to be high than the input voltages in the shutdown
mode.

Switch Status Indication

A STAT pin with open drain output is provided to indicate
the switch status. STAT pin outputs high impedance if Vin2
is active, otherwise STAT pin outputs low.

Current Limiting

The current limit circuitry prevents damage to the MOSFET
switch and external load. A resistor Ry v from ILIM to GND
sets the current limit to 500/R ILIM and the adjustable
current limiting up to 1.25 A. A setting resistor Rj.im equal
to zero is not recommended as that disables current
limiting.

Thermal Considerations

Thermal protection limits power dissipation in RT9705.
When the operation junction temperature exceeds 135°C,
the OTP circuit starts the thermal shutdown function and
turns the pass element off. The pass element turn on again
after the junction temperature cools by 10°C.

For continuous operation, do not exceed absolute
maximum operation junction temperature 125°C. The
power dissipation definition in device is:

Pp = (ViN-Vout) X lout + Vin X g

The maximum power dissipation depends on the thermal
resistance of IC package, PCB layout, the rate of
surroundings airflow and temperature difference between
junction to ambient. The maximum power dissipation can
be calculated by following formula:

Pomax) = ( Tumax) - Ta) / 8ua

where Tymax) is the maximum operation junction
temperature 125°C, Ta is the ambient temperature and the
64 is the junction to ambient thermal resistance.

For recommended operating conditions specification of
RT9705, where Tymax) is the maximum junction
temperature of the die (125°C) and Ta is the maximum
ambient temperature. The junction to ambient thermal
resistance (0,4 is layout dependent) for TSSOP-8 package
is 230°C/W on standard JEDEC 51-3 thermal test board.
The maximum power dissipation at Ta = 25°C can be
calculated by following formula:

Ppmax) = (125°C -25°C) / 230°C/W = 430 mW (TSSOP-8)
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Outline Dimension

m
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Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max

A 1.000 1.200 0.039 0.047
A1 0.025 0.175 0.001 0.007
A2 0.800 1.060 0.031 0.042
b 0.190 0.300 0.007 0.012
D 2.900 3.100 0.114 0.122

0.650 0.026

6.200 6.600 0.244 0.260

E1 4.300 4.500 0.169 0.177
L 0.450 0.750 0.018 0.030

8-Lead TSSOP Plastic Package

RICHTEK TECHNOLOGY CORP.
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