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60V Dudl Output
Step-Down Controller with Digitdl
Power System Management

FEATURES DESCRIPTION
= PMBus/I2C Compliant Serial Interface The LTC®3886/L.TC3886-1 is a dual PolyPhase DC/DC syn-
= Telemetry Read-Back Includes Vyy, lin, Vout, louT, chronous step-down switching regulator controller with
Temperature and Faults 12C-hased PMBus compliant serial interface. This controller
= Programmable Voltage, Current Limit, Digital employs a constant-frequency, current-mode architecture,
Soft-Start/Stop, Sequencing, Margining, OV/UV/0OC,  with high voltage input and output capability along with
Frequency, and Control Loop Compensation programmable loop compensation. The LTC3886 is sup-
® QutputErrorLess Than+0.5% Over Temperature ported by the LTpowerPlay® software development tool with
® |ntegrated 16-BitADCand 12-Bit DAC graphical user interface (GUI).
® [ntegrated High Side Current Sense Amplifier - -
= Internal EEPROM with ECC and Fault Logging Ihte E).(T\écc.p'”.f”fqurts VO'tag‘fﬁ o 0 14Vta”°W'”g ;Or
® [ntegrated N-Channel MOSFET Gate Drivers PHmIzea GITCUIL SHICINCY and Cie 1emperature, and for
the controller output to supply the chip power. Switching
Power Conversion frequency, output voltage, and device address can be
= Wide V,y Range: 4.5V to 60V programmed both by digital interface as well as external
= Vouro, Vourt Range: 0.5V to 13.8V configuration resistors. Parameters can be set via the
= Analog Current Mode Control digital interface or stored in EEPROM. Both outputs have
= Accurate PolyPhase® Current Sharing for an independent power good indicator and FAULT function.

Up to 6 Phases (100kHz to 750kHz)

= Available in a 52-Lead (7mm x 8mm) QFN Package The LTC3886 can be configured for discontinuous (pulse-

skipping) mode or continuous inductor current mode.

APPLICATIONS The LTC3886-1 also includes a sequencing off feature to
discharge very large output capacitors.
u Telecom, Datacom, and S’[OI'age SyStemS All registered trademarks and trademarks are the property of their respective owners. Protected
; H H H by U.S. Patents including 5481178, 5705919, 5929620, 6100678, 6144194, 6177787, 5408150,
" |ndUStr|a| and Pomt Of Load App“catlons 6580258, 6304066, 7420359, 8786268 Patent Pending. Licensed under U.S. Patent 7000125
and other related patents worldwide.
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ABSOLUTE MAXIMUM RATINGS

(Note 1)
ViNs IS IV e -0.3Vto 65V
Top Gate Transient Voltage (TGO, TG1)......—0.3V to 71V
BOOSTO, BOOSTT ... -0.3Vto 71V
Switch Transient Voltage (SW0, SW1) .......... -5V 10 65V
INTV¢c, BGO, BG1, (BOOSTO- SWO),
(BOOSTI=SW1) o, -0.3Vto 6V
Vsenseo®s Vsenset®, Isenseo™, Isenset™
lsenseo™, ISENSET™, EXTVEG i -0.3Vto 15V
VGENSED  wvrerererererermrererererereresesesesesesesesenas -0.3V 10 0.3V
RUN, SDA, SCL, ALERT ........ccoovveverrrrnne. -0.3Vto 5.5V
ASELn, Voutn crg, FREQ_CFG,
PHAS_CFG, Vpp25 ..cvovveveveriicecreieene -0.3Vto 2.75V
(VN =TinR), (VIN = Tim) oo -0.3Vt0 0.3V
PGOODO, PGOOD1, FAULT, SHARE_CLK,
ITHo, ITH1, ITHRO, ITHR1, VDD33, WP,
TSNSO, TSNS1, SYNC ..o -0.3Vto 3.6V
(EXTVEE = VIN) covrereriieeeesseeee s 13.2V
INTVc Peak Output Current..........coceevniceneene 100mA
Operating Junction Temperature Range

(Notes 2, 15, 16) ....covvvvrerererriirnene, -40°C to 125°C*
Storage Temperature Range ................ -65°C to 150°C*

* See Derating EEPROM Retention at Temperature in the Applications
Information section for junction temperatures in excess of 125°C.
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UKG PACKAGE
VARIATION: UKG52(46)
52-LEAD (7mm x 8mm) PLASTIC QFN
MAX = 125°C, 835 = 31°C/W, 8, = 2°C/W
EXPOSED PAD (PIN 53) IS GND MUST B S0LDERED TO PCB

Note: Pins omitted to achieve high input voltage rating.

ORDER INFORMATION

LEAD FREE FINISH TAPE AND REEL PART MARKING* PACKAGE DESCRIPTION TEMPERATURE RANGE
LTC3886EUKG#PBF LTC3886EUKG#TRPBF | LTC3886UKG 52-Lead (7mm x 8mm) Plastic QFN -40°C to 125°C
LTC38861UKG#PBF LTC3886IUKG#TRPBF LTC3886UKG 52-Lead (7mm x 8mm) Plastic QFN -40°C to 125°C
LTC3886EUKG-1#PBF LTC3886EUKG-1#TRPBF | LTC38861UKG 52-Lead (7mm x 8mm) Plastic QFN -40°C to 125°C
LTC3886IUKG-1#PBF LTC3886IUKG-1#TRPBF | LTC38861UKG 52-Lead (7mm x 8mm) Plastic QFN -40°C to 125°C

Contact the factory for parts specified with wider operating temperature ranges. *The temperature grade is identified by a label on the shipping container.
Tape and reel specifications. Some packages are available in 500 unit reels through designated sales channels with #TRMPBF suffix.
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GLGCT“'C“L CHHRHCTGBISTICS The e denotes the specifications which apply over the specified operating

junction temperature range, otherwise specifications are at T = 25°C (Note 2). V;y = 16V, EXTV¢¢ = OV, Vpyno = 3.3V, Vpynt = 3.3V

fsync = 350kHz (externally driven), and all programmable parameters at factory default unless otherwise specified.

SYMBOL | PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
Input Voltage
Vin Input Voltage Range (Note 12) 45 60 v
lg Input Voltage Supply Current (Note 14)
Normal Operation VRun = 3.3V, No Caps on TG and BG 26 mA
Vrun =0V 22 mA
Vuvio Undervoltage Lockout Threshold Vintvee Falling 3.7 V
When Vi > 4.2V VinTveg Rising 3.95 v
TiniT Initialization Time Delay from RESTORE_USER_ALL, 35 ms
MFR_REST, or VinTvee > VyyLo Until
TON_DELAY Can Begin
Control Loop
VouTro Range 0 Maximum Vour 14.0 v
Range 0 Set Point Accuracy 2.0V < Voyr < 13.8V -0.5 0.5 %
Range 0 Resolution 12 Bits
Range 0 LSB Step Size, FSR = 16.38 (Notes 9, 10) 4 mV
Voutri Range 1 Maximum Vour 7.0 v
Range 1 Set Point Accuracy 1.0V <Voyr<6.6V -0.5 0.5 %
Range 1 Resolution 12 Bits
Range 1 LSB Step Size, FSR = 8.19V (Notes 9, 10) 2 mV
VLINEREG Line Regulation 16V < Vjy < 60V +0.02 %N
VL0ADREG Load Regulation AViry=1.35V-0.7V 0.01 0.1 %
AViy =1.35V -2.0V -0.01 -0.1 %
Omo,1 Resolution 3 bits
Error Amplifier gm(max) Ity =1.35V 5.76 mmho
Error Amplifier gmmin) Ity =1.35V 1.00 mmho
Error Amplifier g, LSB Step Size Ity =1.35V 0.68 mmho
RiTHRo 1 Resolution 5 bits
Compensation Resistor Rirurmax) 62 kQ
Compensation Resistor Riruruin) 0 kQ
l\SENSE Input Current Visense = 14V +1 £2 HA
Viguimim Resolution 3 bits
VILIM(MAX) Hi Range 68 75 82 mV
Lo Range 44 50 56 mV
VILIM(MIN) Hi Range 375 mV
Lo Range 25 mV
Gate Driver
TG TG Transition Time: (Note 4)
tr Rise Time Croap = 3300pF 30 ns
tf Fall Time Croap = 3300pF 30 ns
BG BG Transition Time: (Note 4)
tr Rise Time Croap = 3300pF 20 ns
tf Fall Time Croap = 3300pF 20 ns
TG/BG t1p Top Gate Off to Bottom Gate On Delay Time | (Note 4) C_gap = 3300pF 10 ns
BG/TG top Bottom Gate Off to Top Gate On Delay Time | (Note 4) C pap = 3300pF 30 ns
tonmin Minimum On-Time 90 ns
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ELECTBICHL CHHRHCTGBETKS The e denotes the specifications which apply over the specified operating

junction temperature range, otherwise specifications are at T = 25°C (Note 2). V;y = 16V, EXTV¢c = OV, Vryno = 3.3V, Vgyn1 = 3.3V

fsync = 350kHz (externally driven), and all programmable parameters at factory default unless otherwise specified.

SYMBOL | PARAMETER | CONDITIONS | MIN TYP  MAX | UNITS
OV/UV Output Voltage Supervisor
N Resolution 9 Bits
VRANGEO Range 0 Maximum Threshold 14 v
VRANGE Range 1 Maximum Threshold 7 v
VousTPo Range 0 Step Size, FSR = 16.352V (Note 10) 32 mV
VousTp1 Range 1 Step Size, FSR = 8.176V 16 mV
VITHACGO Range 0 Threshold Accuracy 2V < Vgyr < 14V %
VTHACC1 Range 1 Threshold Accuracy 1V <Voyr< 7V + %
tPROPOVA 0V Comparator to FAULT Low Time Vop = 10% of Threshold 35 us
tPROPUVA UV Comparator to FAULT Low Time Vop = 10% of Threshold 100 us
Viy Voltage Supervisor
N Resolution 9 Bits
Vinrange) | Full-Scale Voltage (Note 11) 61.32 v
Vingstp) Step Size 120 mV
VIN(THACCH) Threshold Accuracy 12V < Vi < 60V +3 %
VIN(THACCL) Threshold Accuracy 4.5V < Vjy < 15V +6 %
tPROP(VIN) Comparator Response Time Vop = 10% of Threshold 100 us
(VIN_ON and VIN_QFF)
Output Voltage Readback
N Resolution 16 Bits
LSB Step Size 250 pv
Viss Full-Scale Sense Voltage (Note 10) Vpyn = 0V (Note 8) 16.384 v
Vout TuE Total Unadjusted Error Ty=25°C, Vgyr > 1.0V 0.2 %
(Note 8) 0.5 %
Vos Zero-Code Offset Voltage +500 pv
tcoNVERT Conversion Time (Note 6) 90 ms
Viy Voltage Readback
N Resolution (Note 5) 10 Bits
VEss Full-Scale Input Voltage (Note 11) 66.56 v
VIN_TUE Total Unadjusted Error Ty=25°C, Vyy > 4.5V Oé4 Zo
tcoNVERT Conversion Time (Note 6) 90 ms
Output Current Readback
N Resolution (Note 5) 10 Bits
LSB Step Size ov< |VISENSE+ - VISENSE_l <16mvV 15.26 pv
16mV < |Visense™ — Visense | < 32mV 30.52 pv
32mV < |Visense® - Visense | < 64mV 61 v
64mV < IVISENSE+ - VISENSE_| < 100mV 122 pv
lg/s Full-Scale Output Current (Note 7) Risense = TmQ +100 A
lout TUE Total Unadjusted Error (Note 8) 10mV < V|genge < 100mV 15 %
Vos Zero-Code Offset Voltage +32 pv
tcONVERT Conversion Time (Note 6) 90 ms
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GLGCT“'C“L CHHRHCTGBISTICS The e denotes the specifications which apply over the specified operating

junction temperature range, otherwise specifications are at T = 25°C (Note 2). V;y = 16V, EXTV¢¢ = OV, Vpyno = 3.3V, Vpynt = 3.3V

fsync = 350kHz (externally driven), and all programmable parameters at factory default unless otherwise specified.

SYMBOL | PARAMETER | CONDITIONS | MmN TYP  MAX | UNITS
Input Current Readback
N Resolution (Note 5) 10 Bits
LSB Step Size, Full-Scale Range = 16mV 8x Gain, OV < [y = Iy < 5mV 15.26 pv
LSB Step Size, Full-Scale Range = 32mV 4x Gain, OV < [Iiy* = Iiv7| < 20mV 30.52 uv
LSB Step Size, Full-Scale Range = 64mV 2x Gain, 0V < [liy* = liy7] < 50mV 61 pv
IN_TUE Total Unadjusted Error (Note 8) 8x Gain, 2.5mV < |yt = 7| < bmV ® 1.6 %
4x Gain, 4mV < |liy* = Iiy7| € 20mV ° +1.3 %
2x Gain, 6mV < [Ijy* = [y7] < 50mV ° +1.2 %
Iin Input Current, ljy* and Iy~ Vin =Vt = V- =30V ® +2 HA
Vos Zero-Code Offset Voltage +50 pv
tcoNVERT Conversion Time (Note 6) 90 ms
Supply Current Readback
N Resolution (Note 5) 10 Bits
LSB Step Size, Full-Scale Range = 256mV 244 pv
IcHIP_TUE Total Unadjusted Error 20mV < |yt = Viy| < 200mV o 2.5 %
tcONVERT Conversion Time (Note 6) 90 ms
Temperature Readback (T0, T1)
TRes_ T Resolution 0.25 °C
TO_TUE External TSNS TUE (Note 8)
MFR_PWM_MODE_LTC3886[5] = 0 AVrgns = 72mV (Note 17) ° +3 °C
MFR_PWM_MODE_LTC3886[5] = 1 Vrsns < 1.85V (Note 17) o +7 °C
TI_TUE Internal TSNS TUE VRrun = 0.0V (Note 8) +1 °C
tconvert T | Update Rate (Note 6) 90 ms
INTV¢c Regulator
Vintvee_vin | Internal Vg Voltage No Load BY < Vi < 60V ® 4.8 5 5.2 v
Vipo vin INTV¢c Load Regulation Igc = 0mA to 50mA 05 £2 %
Vintvee_Ext | Internal Vg Voltage No Load 5.5V < EXTVgg < 14V ) 48 5 5.2 v
Vipo ext INTV¢c Load Regulation Igc = OmA to 50mA, EXTV¢g = 12V 0.5 +2 %
Vext THRes | EXTVgg Switchover Voltage EXTV¢c Ramping Positive 45 47 4.95 v
VEXT Hys EXTVg¢ Hysteresis Voltage 80 mV
Vippas Regulator
Vbpas Internal Vppas Voltage 4.5V < VinTvee 3.2 3.3 34 v
ILim Vpps33 Current Limit Vpps3 = GND, Vi = INTVgg = 4.5V 100 mA
Vpp33_ov Vppas Overvoltage Threshold 35 v
Vpp33_uv Vppas Undervoltage Threshold 3.1 v
Vipp2s Regulator
Vbp2s Internal Vppos Voltage 2.5 v
ILm Vppas Current Limit Vppas = GND, Viy = INTVgg = 4.5V 80 mA
Oscillator and Phase-Locked Loop
fosc Oscillator Frequency Accuracy 100kHz < fgyng < 750kHz Measured ® +10 %
Falling Edge-to-Falling Edge of SYNC with
FREQUENCY_SWITCH = 100.0 and 750.0
VTH(SYNC) SYNC Input Threshold Vewkin Falling 1 v
Vowkin Rising 1.5 v
VoL(syne) SYNC Low Output Voltage [Loap = 3MA o 0.2 0.4 v
|LEAK(SYNC SYNC Leakage Current in Slave Mode 0V <Vpy<3.6Y +5 HA
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GLGCT“'C“L CHHRHCTGBISTICS The e denotes the specifications which apply over the specified operating

junction temperature range, otherwise specifications are at T = 25°C (Note 2). V;y = 16V, EXTV¢¢ = OV, Vpyno = 3.3V, Vpynt = 3.3V
fsync = 350kHz (externally driven), and all programmable parameters at factory default unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
OSYNC-00 | SYNC to Channel 0 Phase Relationship Based | MFR_PWM_CONFIG_LTC3886[2:0]=0,2,3 0 Deg
on the Falling Edge of Sync and Rising Edge | MFR_PWM_CONFIG_LTC3886[2:0] =5 60 Deg
of TGO MFR_PWM_CONFIG_LTC3886[2:0] = 1 90 Deg
MFR_PWM_CONFIG_LTC3886[2:0] = 4,6 120 Deg
OSYNC-61 | SYNC to Channel 1 Phase Relationship Based | MFR_PWM_CONFIG_LTC3886[2:0] =3 120 Deg
on the Falling Edge of Sync and Rising Edge | MFR_PWM_CONFIG_LTC3886[2:0] = 0 180 Deg
of TG1 MFR_PWM_CONFIG_LTC3886[2:0] = 2,4,5 240 Deg
MFR_PWM_CONFIG_LTC3886[2:0] =1 270 Deg
MFR_PWM_CONFIG_LTC3886[2:0] = 6 300 Deg
EEPROM Characteristics
Endurance | (Note 13) 0°C < Ty < 85°C During EEPROM Write @ | 10,000 Cycles
Operations
Retention (Note 13) Ty<125°C ® 10 Years
Mass_Write | Mass Write Operation Time STORE_USER_ALL, 0°C < Ty < 85°C ) 440 4100 ms
During EEPROM Write Operations
Digital Inputs SCL, SDA, RUNn, FAULTn
Viy Input High Threshold Voltage SCL, SDA, RUN, FAULT o 1.35 v
ViL Input Low Threshold Voltage SCL, SDA, RUN, FAULT o 0.8 v
Vhyst Input Hysteresis SCL, SDA 0.08 v
Cpin Input Capacitance 10 pF
Digital Input WP
lruwe | Input Pull-Up Current | wp | ] 10 | uA
Open-Drain Outputs SCL, SDA, FAULTn, ALERT, RUNn, SHARE_CLK, PGOODn
VoL | Output Low Voltage | Isig = 3mA | o] 04 | v
Digital Inputs SHARE_CLK, WP
ViH Input High Threshold Voltage o 1.5 1.8 v
ViL Input Low Threshold Voltage ° 0.6 1.0 v
Leakage Current SDA, SCL, ALERT, RUN
loL | Input Leakage Current | 0V <Vpy 5.5V | o | +5 | HA
Leakage Gurrent FAULTn, PGOODn
laL | Input Leakage Current | OV < Vpyy < 3.6V | o] £2 | uA
Digital Filtering of FAULTn
traulT | Input Digital Filtering FAULTn | | ] 3 | us
Digital Filtering of PGOODn
tpa00D | Output Digital Filtering PGOODA | | ] 60 | us
Digital Filtering of RUNn
tRUN | Input Digital Filtering RUNn | | ] 10 | us
PMBus Interface Timing Characteristics
fsoL Serial Bus Operating Frequency ° 10 400 kHz
tgur Bus Free Time Between Stop and Start o 1.3 HS
thp(sTA) Hold Time After Start Condition. After This ) 0.6 Hs
Period, the First Clock Is Generated
tsu(sTA) Repeated Start Condition Setup Time ° 0.6 10000 Hs
tsu(sto) Stop Condition Setup Time [ 0.6 HS
tHp(DAT) Data Hold Time
Receiving Data () 0 us
Transmitting Data o 0.3 0.9 us
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GLGCTﬁlan CHHRHCTGBETKS The e denotes the specifications which apply over the specified operating

junction temperature range, otherwise specifications are at T = 25°C (Note 2). V;y = 16V, EXTV¢c = OV, Vryno = 3.3V, Vgyn1 = 3.3V
fsync = 350kHz (externally driven), and all programmable parameters at factory default unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
tsy paT Data Setup Time
Receiving Data [ 0.1 ls
trimeout_swis | Stuck PMBus Timer Non-Block Reads Measured from the Last PMBus Start Event 32 ms
Stuck PMBus Timer Block Reads 255 ms
tLow Serial Clock Low Period o 1.3 10000 HS
tHiGH Serial Clock High Period [ 0.6 HS

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device
reliability and lifetime.
Note 2: The LTC3886 is tested under pulsed load conditions such that T, =
Ta. The LTC3886E is guaranteed to meet performance specifications from
0°Cto 85°C. Specifications over the -40°C to 125°C operating junction
temperature range are assured by design, characterization and correlation
with statistical process controls. The LTC38861 is guaranteed over the
-40°C to 125°C operating junction temperature range. T, is calculated from
the ambient temperature, Ty, and power dissipation, Pp, according to the
following formula:

Ty=Ta+ (Pp*6ua)
The maximum ambient temperature consistent with these specifications
is determined by specific operating conditions in conjunction with board
layout, the rated package thermal impedance and other environmental
factors.

Note 3: All currents into device pins are positive; all currents out of device
pins are negative. All voltages are referenced to ground unless otherwise
specified.

Note 4: Rise and fall times are measured using 10% and 90% levels. Delay
times are measured using 50% levels.

Note 5: The data format in PMBus is 5 bits exponent (signed) and 11 bits
mantissa (signed). This limits the output resolution to 10 bits though the
internal ADC is 16 bits and the calculations use 32-bit words.

Note 6: The data conversion is done in round robin fashion. All input
signals are continuously converted for a typical latency of 90ms. Unless
the MFR_ADC_CONTROL command is utilized.

Note 7: The IOUT_CAL_GAIN = 1.0mQ and MFR_IOUT_TC = 0.0. Value as
read from READ_IOUT in amperes.

Note 8: Part tested with PWM disabled. Evaluation in application
demonstrates capability. TUE (%) = ADC Gain Error (%) + 100 «
[Zero Code Offset + ADC Linearity Error]/Actual Value.

Note 9: All Voyt commands assume the ADC is used to auto-zero the
output to achieve the stated accuracy. LTC3886 is tested in a feedback
loop that servos Voyr to a specified value.

Note 10: The maximum programmable Voyr voltage is 13.8V.

Note 11: The maximum V| voltage is 60V.

Note 12: When V| < 6V, INTVgc must be tied to V.

Note 13: EEPROM endurance is guaranteed by design, characterization
and correlation with statistical process controls. Data retention is
production tested via a high temperature bake at wafer level. The minimum
retention specification applies for devices whose EEPROM has been cycled
less than the minimum endurance specification. The RESTORE_USER_ALL
command (EEPROM read) is valid over the entire operating temperature
range.

Note 14: The LTC3886 quiescent current (lq) equals the Iq of Viy plus the
Iq of EXTV¢e.

Note 15: The LTC3886 includes overtemperature protection that is
intended to protect the device during momentary overload conditions.
Junction temperature will exceed 125°C when overtemperature protection
is active. Continuous operation above the specified maximum operating
junction temperature may impair device reliability.

Note 16: Write operations above T, = 85°C or below 0°C are possible
although the Electrical Characteristics are not guaranteed and the EEPROM
will be degraded. Read operations performed at temperatures between
-40°C and 125°C will not degrade the EEPROM. Writing to the EEPROM
above 85°C will result in a degradation of retention characteristics.

Note 17: Limits guaranteed by TSNS voltage and current measurements
during test, including ADC readback.
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TYPICAL PERFORMANCE CHARACTERISTICS

Ta =25C, V) = 16V, EXTV¢c = 0V, unless otherwise noted.
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TYPICAL PERFORMANCE CHARACTERISTICS

Ta =25C, V) = 16V, EXTV¢c = 0V, unless otherwise noted.
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TYPICAL PERFORMANCE CHARACTERISTICS

Ta =25C, V) = 16V, EXTV¢c = 0V, unless otherwise noted.
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PIN FUNCTIONS

SW0/SW1 (Pins 1, 39): Switch Node Connections to
Inductors. Voltage swings at the pins are from a Schottky
diode (external) voltage drop below ground to V.

TGO/TG1 (Pins 2, 38): Top Gate Driver Outputs. These are
the outputs of floating drivers with a voltage swing equal
to INTV¢¢ superimposed on the switch node voltages.

Isenseo*/Isense1* (Pins 4, 9): Current Sense Comparator
Inputs. The (+) input to the current comparator is nor-
mally connected to the DCR sensing network or current
sensing resistor.

Isenseo /Isense1” (Pins 5, 10): Current Sense Comparator
Inputs. The (=) input is connected to the output.

TSNSO/TSNS1 (Pins 6, 36): External Diode Temperature
Sense. Connect to the anode of a diode-connected PNP
transistor in order to sense remote temperature. Directly
connect the cathode using a separate ground return path
to Pin 53 of the LTC3886. A bypass capacitor between
the anode and cathode must be located in close proximity
to the transistor. If external temperature sense elements
are not installed, short pin to ground and set the UT_
FAULT_LIMIT to —275°C and the UT_FAULT_RESPONSE
to ignore.

Vsenseot/Vsenset™ (Pins 7, 35): Positive Output Voltage
Sense Inputs.

Vgenseo~ (Pin 8): Channel 0 Negative Output Voltage
Sense Input.

Ituro/ttur1 (Pins 11, 32): Loop Gompensation Nodes.

Iro/ltu1 (Pins 12, 31): Current Control Threshold and
Error Amplifier Compensation Nodes. Each associated
channel’s current comparator tripping threshold increases
with its Ity voltage.

SYNC (Pin 13): External Clock Synchronization Input and
Open-Drain Output Pin. If an external clock is present
at this pin, the switching frequency will be synchronized
to the external clock. If clock master mode is enabled,
this pin will pull low at the switching frequency with a
500ns pulse width to ground. A resistor pull-up to 3.3V
is required in the application.

SCL (Pin 14): Serial Bus Clock Input. Open-drain output,
can hold the output low if clock stretching is enabled.
A pull-up resistor to a voltage between 1.8V to 3.3V is
required in the application.

SDA (Pin 15): Serial Bus Data Input and Output. A pull-up
resistor to a voltage between 1.8V to 3.3V is required in
the application.

ALERT (Pin 16): Open-Drain Digital Output. Connect the
SMBALERT signal to this pin. A pull-up resistor to 3.3V
is required in the application.

FAULTO/FAULT1 (Pins 17, 18): Digital Programmable
General Purpose Inputs and Outputs. Open-drain output.
A pull-up resistor to a voltage between 1.8V to 3.3V is
required in the application.

RUNO/RUNT (Pins 19, 20): Enable Run Input and Output.
Logic high on this pin enables the controller. Open-drain
output holds the pin low until the LTC3886 is out of reset.
This pin should be driven by an open-drain digital output.
A pull-up resistor to a voltage between 1.8V to 3.3V is
required in the application.

ASELO/ASEL1 (Pin 21/Pin 22): Serial Bus Address Select
Inputs. Connect optional 1% resistor dividers between
Vbpz2s and GND to these pins to select the serial bus
interface address. Refer to the Applications Information
section for more detail. Minimize capacitance when the
pin is open to assure accurate detection of the pin state.

Vout creo /Vout cre1 (Pins 23, 24): Output Voltage
Select Pins. Connect a +1% resistor divider between the
chip Vppas, Vout crg and GND in order to select output
voltage. If the pin is left open, the IC will use the value
programmed in the EEPROM. Refer to the Applications
Information section for more detail. Minimize capacitance
when the pin is open to assure accurate detection of the
pin state.

FREQ_CFG (Pin 25): Frequency Select Pin. Connect a
+1% resistor divider between the chip Vppos FREQ_CFG
and GND in order to select switching frequency. If the pin
is left open, the IC will use the value programmed in the
EEPROM. Refer to the Applications Information section
for more detail. Minimize capacitance when the pin is
open to assure accurate detection of the pin state.
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PIN FUNCTIONS

PHAS_CFG (Pin 26): Phase Configuration Input. Connect
an optional 1% resistor divider between Vppos and GND
to this pin to configure the phase of each PWM channel
relative to SYNC. Refer to the Applications Information
section for more detail. Minimize capacitance when the
pin is open to assure accurate detection of the pin state.

Vpp2s (Pin 27): Internally Generated 2.5V Power Supply
Output. Bypass this pin to GND with a low ESR 1pF capac-
itor. Do not load this pin externally except for the resistor
dividers needed for the LTC3886 resistor con-figuration
pins.

WP (Pin 28): Write Protect Pin Active High. An internal
10pA current source pulls the pin to Vppas. If WP is high,
the PMBus writes are restricted.

SHARE_CLK (Pin 29): Share Clock, Bidirectional Open-
Drain Clock Sharing Pin. Nominally 100kHz. Used to syn-
chronize the timing between multiple ADI controllers. Tie
all the SHARE_CLK pins together. All ADI controllers will
synchronize to the fastest clock. A pull-up resistor to 3.3V
is required in the application.

Vppa3 (Pin 30): Internally Generated 3.3V Power Supply
Output. Bypass this pin to GND with a low ESR 1pF capac-
itor. Do not load this pin with external current.

PGOODO/PGOOD1 (Pins 34, 33): Power Good Indicator
Outputs. Open-drain logic output that is pulled to ground
when the output exceeds OV/UV thresholds. The output
is deglitched by an internal 60ps filter. A pull-up resistor
to 3.3V is required in the application.

BOOST1/BOOSTO (Pins 40, 52): Boosted Floating Driver
Supplies. The (+) terminal of the bootstrap capacitor con-
nects to this pin. This pin swings from a diode voltage
drop below INTVgg up to Viy + INTV .

BGO/BG1 (Pins 50, 42): Bottom Gate Driver Outputs. This
pin drives the gates of the bottom N-channel MOSFET
between GND and INTV¢g.

EXTV¢c (Pin 43)