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ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

Updated gate drive ABS MAX rating under FEATURES and GENERAL DESCRIPTION sections

Before

After

140V, Low lg, Synchronous Buck Controller with Programmable 5V to 10V Gate Drive

FEATURES GENERAL DESCRIPTION

» Wide Vi, Range: 4V to 135V (140V ABS MAX) The LTC®7897 is a high performance, 100% duty cycle

> Wide Output Voltage Range: 0.8V < Voyr < 135V capable, synchronous step-down, DC/DC switching
(140V ABS MAX) regulator controller that drives all N-channel

synchronous silicon metal oxide field effect transistor
(MOSFET) power stages. Synchronous rectification
increases efficiency, reduces power loss, and simplifies
the application design by reducing thermal
requirements.

P Adjustable Gate Drive Level: 5V to 10V (OPTI-DRIVE,
15V ABS MAX)

Adjustable Driver Voltage UVLO

Adaptive or Resistor Adjustable Dead Times

vy

P Split-Output Gate Drivers for Adjustable Turn-On
and Turn-Off Driver Strengths The wide input and output voltage ranges of the
> 100% Duty Cycle Operation LTC7897 enable not only high step-down ratios but also
> Low Operating lo: 5uA (48Vi t0 3.3Vour) a wide range of positive to negative voltage conversion.
» Spread Spectrum Frequency Modulation The gate drivers of the LTC7897 provide robustness with
» Programmable Frequency (100kHz to 2.5MHz) a 15V ABS MAX rating and flexibility with adjustable
» Synchronizable Frequency (100kHz to 2.5MHz) drive levels and dead times to optimize applications.
» 28-Pin (4mm x 5mm) QFN Package The gate drive voltage of the LTC7897 can optionally be
adjusted from 5V to 10V to allow use of logic-level or
APPLICATIONS standard threshold MOSFETs. The dead times of the
LTC7897 can be optimized with external resistors for
P Industrial Power Systems margin or to tailor the application for higher efficiency
> Military/Avionics and allow for high frequency operation.

P> Telecommunications Power Systems

140V, Low lo, Synchronous Buck Controller with Programmable 5V to 10V Gate Drive
Techdoc: change from 15V to 14V

GENERAL DESCRIPTION

The LTC®7897 is a high performance, 100% duty cycle
capable, synchronous step-down, DC/DC switching
regulator controller that drives all N-channel
synchronous silicon metal oxide field effect transistor
(MOSFET) power stages. Synchronous rectification
increases efficiency, reduces power loss, and simplifies
the application design by reducing thermal

requirements.

Split-Output Gate Drivers for Adjustable Turn-On
and Turn-Off Driver Strengths The wide input and output voltage ranges of the

LTC7897 enable not only high step-down ratios but also

P 100% Duty Cycle Operation
> Low Operating lg: SpA (48Viw to 3.3Vour) a wide range of positive to negative voltage conversion.
P Spread Spectrum Frequency Modulation e gate drivers of the LTC7897 provide robustness with
» Programmable Frequency (100kHz to 2.5MHz) 14\ @A5\)ABS MAX rating and flexibility with adjustable
P Synchronizable Frequency (100kHz to 2.5MHz) drive levels and dead times to optimize applications.
P 28-Pin (4mm x 5mm) QFN Package The gate drive voltage of the LTC7897 can optionally be
adjusted from 5V to 10V to allow use of logic-level or
APPLICATIONS standard threshold MOSFETs. The dead times of the

LTC7897 can be optimized with external resistors for
margin or to tailor the application for higher efficiency

> Military/Avionics and allow for high frequency operation.
P> Telecommunications Power Systems

» Industrial Power Systems

Analog Devices Confidential Information. ©2021 Analog Devices, Inc. All rights reserved.
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AHEAD OF WHAT'S POSSIBLE™

» Correct text format.

Before After

A 6/25 Updated Features and General Description sections 1 REVISION HISTORY
Specifications and Absolute Maximum Ratings sections 4-9 REVISION | REVISION DESCRIPTION PAGE
» AR NUMBER DATE NUMBER
Updaled Pin DQSCNDUOI\S table 11 0 2/25 Initial release -
Fi 4, Figure 23, Figure 25,
Updated Sure gure 23 Bure 25,and Fagure30 2 14,18,19 A 6/25 Updated Features and General Description sections 1
Updated DRVcc and INTVc Regulators (OPTI-DRIVE) section 37 Specifications and Absolute Maximum Ratings sections 4-9
Updated Minimum On-Time Considerations section 38 Bpga‘eg E‘" DESULF’“""SE‘I’:'G , e 1
~ z x 2 pdated Figure 4, Figure 23, Figure 25, andig 14,18,19
Updated Efficiency Considerations section 40 Updated DRVce and INTVcc Regulators (OPTI-DRIVE) Bection 3
Updated Figure 54 and Figure 58 46,48 Updated Minimum On-Time Considerations section 38
Updated Efficiency Considerations section 40
Updated Figure 54 and Figure 58 46,48
Techdoc: Add a space between "Figure" and "30"
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AHEAD OF WHAT'S POSSIBLE™

LTC7897-Page 4 DEVICES

Corrected DRVSET condition setting

Before After
LTC7897

Techdoc: change from INTVec to OV LTC7897
\

SPECIFICATIONS

Table 1. Electrical Characteristics

SPECIFICATIONS

Table 1. Electrical Characteristics

(Specifications are for T,=-40°C to +150°(.Z for the minimum and maximum values, T, =25°C for the typical (Specifications are for T, =-40°C to +150°C for the minimum and maxnum values, Tx = 25°C for the typical
values, Vin= 12V, RUN= 12V, VPRG = ﬂoatlng, EXTVee = DV, DRVSET = |NTVCC, DRVUV= GV, TGUP=TGDN= TGXX, values, Vi, = 12V, RUN = 12V, VPRG = ﬂoating, EXTVcc =0V, DRVSET @ DRVUV =0V, TGUP = TGDN = TGxx,
BGUP = BGDN = BGxx, and DTCA and DTCB =0V, unless otherwise noted.) BGUP = BGDN = BGxx, and DTCA and DTCB = 0V, unless otherwise noted.) OV

Updated typical value on Sense- Pin Current

SENSE™ <3V 2 HA SENSE- <3V @ pA
SENSE" Pin Current Isense- 3.2V < SENSE™ < INTVc - 0.5V 30 HA SENSE" Pin Current lsense | 3.2V .= SENSE™ < INTVcc - 0.5V / (<) pA
SENSE™ > INTVcc + 0.5V 700 HA SENSE™> INTV(¢ + 0.5V 700 pA

Techdoc: change from 2 t6 1

Techdoc: change from 30 to 60

Analog Devices Confidential Information. ®2021 Analog Devices, Inc. All rights reserved. 18 June 2025 4



LTC/897-Pageb B

AHEAD OF WHAT'S POSSIBLE™

Corrected DRVSET and EXTVcc conditions setting and updated typical value on EXTVcc current

Before After
LTC7897 Techdoc: change from INTVcc to OV LTC7897

(Specifications are for T, =-40°C to +150°C for the minimum and maximum values, T, =25°C for the typical (Specifications are for T, = -40°C to +150°C for the minimum and maximum values, T, = 25°C for the typical
values, Viy =12V, RUN = 12V, VPRG = floating, EXTVcc = 0V, DRVSET = INTVcc, DRVUV = 0V, TGUP = TGDN = TGxx, values, Vi = 12V, RUN = 12V, VPRG = floating, EXTVcc = 0V, DRVSET = DRVUV =0V, TGUP = TGDN = TGxx,
BGUP = BGDN = BGxx, and DTCA and DTCB =0V, unless otherwise noted.) BGUP = BGDN = BGxx, and DTCA and DTCB = 0V, unless otherwise noted,) 0V
PARAMETER SYMBOL CONDITIONS/COMMENTS MIN  TYP MAX | UNITS PARAMETER SYMBOL CONDITIONS/COMMENTS MIN TYP MAX | UNITS
Soft-Start Charge _ Soft-Start Charge
Current TRACK/SS =0V 7 9 1 bA Current TRACK/SS =0V 7 9 1 pA
RUN Pin ON Threshold RUN Rising 115 120 125 v RUN Pin ON Threshold RUN Rising 115 120 125 v
RUN Pin Hysteresis 120 m\ RUN Pin Hysteresis 120 mV
OVLO Pin OFF OVLO Pin OFF
Threshold OVLO | OVLORising 115 120 125 v Threshold OVLO | OVLORising 115 120 125 v
OVLO Pin Hysteresis 120 mV OVLO Pin Hysteresis 120 mv
DC Supply Current DC Supply Current Techdoc: change from OV to INTVce
B,
Vin Shutdown Current RUN =0V 1 pA Vi Shutdown Current RUN =0V \ 1
|
Vin Sleep Mode 5 _ Vi Sleep Mode ~ P
Current SENSE™ <3.2V, EXTVcee = 0V 15 HA Current SENSE™ <3.2V, EXTVc INTVce 15 HA
Sleep Mode Current® Sleep Mode Current?
Vi Current SENSE™23.2V, EXTVc =0V 5 pA Vin Current SENSE™ = 3.2V, EXTVcc @ INTVee 5 pA
Vi Current SENSE™ = 3.2V, EXTV¢e = 12V 1 LA Vin Current SENSE = 3.2V, EXTVc = 12V 1 HA
EXTVec Current SENSE™> 3.2V, EXTVec 2 12V 4 pA EXTVec Current SENSE- 2 3.2V, EXTVec = 12V @ uA
SENSE™ Current SENSE =3.2V 10 HA SENSE" Current SENSE™=3.2V / 10 HA
Pulse-Skipping or Pulse-Skipping or
Forced Continuous X A Forced Continuous Techdoc: change from 4 to 6 5 A
Mode (FCM), Viy or Mode (FCM), Viy or
EXTVcc Current? EXTVcc Current®

Analog Devices Confidential Information. ©2021 Analog Devices, Inc. All rights reserved. 5



ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

LTC7897-Pageb

Corrected DRVSET and EXTVcc conditions setting. Updated TG Minimum On-Time typical value and Charge
pump output current
Before After

Techdoc: before change after change
LTC7897 DRVcc load current = OmA to 100mA EXTVce = INTVec for Vi LDO,
EXTVce = 12V for EXTVee LDO,
\ DRVee load current = OmA to 100mA, LTC7897
(Specifications are for T,= -40°C to +150°C for the minimum and maximum values, T, = 25°C for the typical Techdoc: c:a"ge '{mm 'ENOWG;O'Q ov
= = = i = = = = = change from to
ralues o =124, RUN =12, VPRG ~otin, YTV =V, DRVSET ~INT, DRVUV =0V, TGUP ~TGON = TG, Secctons 01, 49115 v i s s e TSl
= = Blxx, an an =0V, unless otherwise noted.) values, Vi, = 12V, RUNI= 12V, VPRG = floating, EXTV,. = OV, DRVSET =(NTV,,) DRVUV= 0V, TGUP = TGDN = TGxx,
BGUP = BGDN =BG d DTCA and DTCB = 0V, unless otherwise noted.) 0V
PARAMETER SYMBOL CONDITIONS/COMMENTS MIN TYP  MAX | UNITS 04 B an »niess othenwise noted
BGxx Off to TGt On DTCB =0V 50 ns PARAMETER | | SYMBOL CONDITIONS/COMMENTS MIN  TYP  MAX | UNITS
Adaptive Delay Time* DTCB = INTVee 30 ns BGox Off to TG On DTCB =0V 50 ns
Adaptive Delay Time# DTCB = INTVee 30 ns
BGxx Off to T6xx On g¥$: ;EC ;: e
Smart Delay: - B Off to TG On DTCA =10k 1 ns
DTCA= 100k 100 ns DTCA =50k 50 ns
Smart Delay®
T = DTCA = 100k 100 ns
=1 ns
TGxx Off to BGxx On
- = 13
Smart Delay DTCE - 50k 30 ne TGaox Off to BGioc On DICB =10k ns
DTCB = 100k 100 ns Smart Delay: DTCB =50k 50 ns
DTCB = 100k 100 ns
TG Minimum On-Time= | touum 60 ns
TG Minimum On-Time* I\Nmml [ ns
Maximum Duty Cycle Output in Dropout, FREQ = 0V 100 % -
Maximum Duty Cycle Output in Dropout, FREQ =0V 100 %
Charge Pump for BST-SW Supply
Charge Pump for BST-SW S“PPRY Techdoc: change from -50 to-120
Vasrsw=TV, _
Charge Pump Output Ven = OV 50 A Charge Pump Output Vasrsw=TV, \
Current Vo= 12V -80 WA Current Vo =0V -50 pPA
e Visw =12V -80 A
Charge Pump Output h 3 Output
Voltage Vasrow | lssr = ~1pA, Vo =0V and 12V 10 1 12 v Vu;;g;e umpoutpu Vastsw| | lesr = =1pA, Vsw = OV and 12V 10 1 12 v
Low Dropout (LDO) Linear Regulators Low Dropout (LDO) Linear R,g.nmk; Techdoc: change from 0V to INTVcc
WL INTvee
EXTVec = OV for Vi LDO, EXTVee <0Wfor Viy LDO,
EXTVee = 12V for EXTVer LDO EXTVec = 12V for EXTVec LDO
DRVec Voltage for V, DRV Voltage for V.
andEXTVuLDOE DRVSET = INTVec 85 am 00V e DRVSET = INTVe, 95 977 100 | v
“ DRVSET = 64.9k2 58 65 7.0 v « DRVSET =64.9k02 58 65 10 v
DRVSET =0V 58 6.0 6.2 v DRVSET =0V 5.8 6.0 6.2 v
DRV Load Regulation DRVcc load current =0mA to 100mA, 1 3 % DRVec Load Regulation DRVee l::ad current =0mA to 100mA, 1 3 %
T,=25°C Ta=25°C
DRV, Rising DRVcc Rising . EXTVec=INTVeo
DRVUV = INTVee 71 T4 186 v DRVUV = INTjkc 71 14 16 v
DRVUV = floating 52 535 55 v DRVUV =flodting :: :g: 3; :
= DRVUV = 0] ¥ . X
DRVUV =gV a8 393 40 v Undervoltage Lockout uvLo
Undervoltage Lockout uvLo - —
DRV Falling DRVc Fallinfg , EXTVec=INTVee
= 64 664 68 v
DRVUV = INTVec 64 664 68 v DRVUV=INTV,
DRVUV = floating 49 505 52 v DRVUV ={floatjhg 49 505 52 v
= . g - - 36 371 38 v
DRVUV =0V 36 371 38 v DRVUV=IV
Techdoc: before change after change
analog.com DRVeg Rising DRVee Rising, EXTVce = INTVee  Rev.0 | 6of52
analog.com few.0 | Bafsz DRVee Falling DRVee Falling, EXTVee = INTVee

Analog Devices Confidential Information. ©2021 Analog Devices, Inc
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ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

Corrected DRVSET condition setting. Updated max value on EXTVcc Rising.

LTC7897 Techdoc: change from INTVce to 0V LTC7897
(Specifications are for T,=-40°C to +150°C for the minimum and maximum values, T, =25°C for the typical (Specifications are for T, = -40°C to +150°C for the minimum and ma&’wum values, Ta=25°C for the typical
values, Vin = 12V, RUN = 12V, VPRG = floating, EXTVce = OV, DRVSET = INTVcc, DRVUV =0V, TGUP = TGDN = TGxx, values, Vi, = 12V, RUN = 12V, VPRG = floating, EXTV.c = OV, DRVSET
BGUP =BGDN =BGxx, and DTCA and DTCB =0V, unless otherwise noted.)

DRVUV = 0V, TGUP = TGDN = TGxx,
BGUP = BGDN = BGxx, and DTCA and DTCB = OV, unless otherwise noted.) OV

LTC7 897 Techdoc: Change from 5.0 to 5.1

(Specifications are for T, = -40°C to +150°C for the minimum and maximum values, T, = 25°C for the typical

values, Viy = 12V, RUN = 12V, VPRG = floating, EXTV¢c = 0V, DRVSET = 0V, DRVUV =0V, TGUP = TGDN = TGxx, BGUP
= BGDN = BGxx, and DTCA and DTCB = 0V, unless otherwise noted.)

(Specifications are for T, =-40°C to +150°C for the minimum and maximum val

s, To=25°C for the typical
values, Vin = 12V, RUN = 12V, VPRG = floating, EXTV¢c = 0V, DRVSET = 0V, DRVUV = 0%, TGUP = TGDN = TGxx, BGUP
=BGDN = BGxx, and DTCA and DTCB = 0V, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS/COMMENTS MIN  TYP  MAX | UNITS PARAMETER SYMBOL CONDITIONS/COMMENTS MIN TYP MAX | UNITS
EXTVee LDO DRVUV = INTV¢¢, Ta=25°C 7.5 1.7 8.0 V EXTVcc LDO DRVUV = INTVc, Ta=25°C 75 7. 8.0 v
Switchover Voltage DRVUV = floating, T = 25°C 5.9 6.1 6.4 v Switchover Voltage DRVUV =floating, T, = 25°C 5.9 6.1 6.4 v
EXTVcc Rising DRVUV = 0V, T =25°C 46 48 50 Vv EXTVcc Rising DRVUV = 0V, Ta = 25°C 46 438 v

Analog Devices Confidential Information. ©2021 Analog Devices, Inc. All rights reserved
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AHEAD OF WHAT'S POSSIBLE™

LTC/897-Page 8 B

Corrected DRVSET condition setting.

Before After

Data Sheet LTC7897 Techdoc: change from INTVce to OV

Data Sheet \ LTC7897

(Specifications are for T, =-40°C to +150°C for the minimum and maximum values, T,=25°C for the typical
values, Vin = 12V, RUN = 12V, VPRG = floating, EXTVcc = 0V, DRVSET = INTVee, DRVUV =0V, TGUP = TGDN = TGxx, (Specifications are for T, = -40°C to +150°C for the minimum and maxirs

BGUP = BGDN = BGxx, and DTCA and DTCB = 0V, unless otherwise noted.) values, Viy = 12V, RUN = 12V, VPRG = floating, EXTV.c = OV, DRVSET
BGUP = BGDN = BGxx, and DTCA and DTCB = 0V, unless otherwise noted.

m values, Ta= 25°C for the typical
DRVUV = 0V, TGUP = TGDN = TGxx,
ov

Analog Devices Confidential Information. ®2021 Analog Devices, Inc. All rights reserved. 18 June 2025 8



LTC/897-Page 9

AHEAD OF WHAT'S POSSIBLE™

Updated DRVcc ABS MAX rating. Added EXTVcc to DRVec ABS MAX rating. Removed side wettable description
under Note 2.

Before After

Techdoc: add one row as below between DRVcc and INTVce rows

LTC7897 EXTVce to DRVee -6V to 30V

LTC7897

1

Techdoc: change from 15V to 14V
ABSOLUTE MAXIMUM RATINGS 9
Ta=25°C, unless otherwise specified. ABSOLUTE MAXIMUM RATINGS
Table 2. Absolute Maximum Ratings Ta=25°Cf unless otherwise specified.
PARAMETER RATING Table 2{ Absolute Maximum Ratings
Input Supply (Viy) -0.3Vto 140V [ PARAMETER ING
RUN 0.3Vt0 140V Input pupply (Ve 03V 10 140V
BOOST -0.3Vt0 150V RUN | RETS |
W Vw1507 BOOST ~03Vi1s0v [
BOOST to SW -0.3Vi0 15V sw | sV 150v_ |
TGUP, TGDN, BGUP, BGDN® Not applicable BOGST to SW “03vio1sy |
n -
EXTVer 0.3V030v TG¢IP, TGDN, BGUP, BGDM Not applicaple
DRVcc -0.3V10 15V EXfVee 033 v
INTVee -0.3Vto 6V D¥ec pavedisy)
Vi 0.3V 0 140V INTVec -0.3ViwobY
Via -0.3V 10 140V
PLLIN/SPREAD, FREQ, OVLO -0.3Vte 6V
PLLIN/SPREAD, FREQ, OVLO -0.3ViwobY
TRACK/SS, ITH, ILIM -0.3Vie 6V A 2 ©
TRACK/SS, ITH, ILIM -0.3Vio6V
DRVSET, DRVUV, VPRG, PGOOD -0.3Vto 6V
DRVSET, DRVUV, VPRG, PGOOD ~0.3Vi06V
DTCA, DTCB -0.3Vio 6V
DTCA, DTCB -0.3Vio6V
SENSE*, SENSE- -0.3Vto 140V
SENSE', SENSE™ ~0.3V 10 140V
SENSE* to SENSE- Continuous -6V10 0.3V 8
SENSE* to SENSE™ Continuous -6V 0.3V
* < -
SENSE" to SENSE™< 1ms 100mA to 100mA SENSE- fo SENSE < 1me 100mA o 100mA
Operating Junction T ture Range? -40°C 10 150°C
perating Junction Temperature Rangf " 0 " Operating Junction Temperature Range* -40°Cto 150°C
Storage Temperature Range “65°Cro 150°C Storage Temperature Range -65°Cto 150°C

Do not apply a voltage or current source to these pins. They must be connected to capacitive loads only.
Otherwise, permanent damage can occur.

? TheLTC7897 is specified over the ~40°C to 150°C operating junction temperature range. High junction

temperatures degrade operating lifetimes. Note the maximum ambient temperature consistent with these
specifications is determined by specific operating conditions in conjunction with the board layout, rated
package thermal impedance, and other environmental factors. The junction temperature (T, in °C) is
calculated from the ambient temperature (T, in °C) and power dissipation (P, in Watts) according to the
following formula: T, =T, + (P x 8,,), where B,, is the package thermal impedance and equals 43°C/W for the 28-
lead (4mm x 5mm), side wettable, quad flat no lead (QFN) package

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These
are stress ratings only, functional operation of the product at these or any other conditions above those indicated in
the operational section of this specification is not implied. Operation beyond the maximum operating conditions for
extended periods may affect product reliability.

Do not apply a voltage or current source to these pins. They must be connected to capacitive loads only.
Otherwise, permanent damage can occur.

The LTCT7897 is specified over the -40°C to 150°C operating junction temperature range. High junction
temperatures degrade operating lifetimes. Note the maximum ambient temperature consistent with these
specifications is determined by specific operating conditions in conjunction with the board layout, rated
package thermal impedance, and other environmental factors. The junction temperature (T, in °C) is
calculated from the ambient temperature (T, in °C) and power dissipation (P,, in Watts) according to the
following formula: T,=T, + (P, x 8,,), where 8 , is the package thermalimpedance and equals 43°C/W for the 28-
lead (4mm x 5mm);side-wattable, quad flat no lead (QFN) package

Stresses beyond those listed under Abselute Maximum Ratings may cause permanent damage to the device. These
are stress ratings only, fnctional operation of the product at these or any other conditions above those indicated in
the operational section/of this specification is not implied. Operation beyond the maximum operating conditions for
extended periods may/affect product reliability.

Techdoc: remove ,side wettable,

analog.com Rev.0 | 90f52 analog.com Rev.0 | 90f52
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AHEAD OF WHAT'S POSSIBLE™

LTC/897-Page 11 BES

Updated pin description for EXTVcc

Before After

LTC7897 Techdoc: change from GND to INTVce
\ LTC7897

Connect VPRG to INTV, or GND to program the output to 12V or 5V, respectively, \
through an internal resistor divider on Ve Connect VRRG to INTV,. or GND to program the output to 12V or 5V, respectively,
7 Vin Main Supply Pin. A bypass capacitor must be tied between V,, and GND. through an fpternal resistor divider on V.
Gate Driver Output of the internal LDO regulator from V,, or EXTV,.. The gate drivers 7 Vi Main Supply Fin. A bypass capacitor must be tied between V,, and GND.
8 DRV and the INTV ¢ internal LDO are powered from DRV.. A low ESR 4.7pF ceramic bypass Gate Driver Output of the internal LDO regulator from V,, or EXTV,.. The gate drivers
capacitor should be connected between DRV, and GND, as close as possible to the IC. 8 DRV and the INTV internal LDO are powered from DRV . A low ESR 4.7pF ceramic bypass

capacitor should be connected between DRV, and GND, as close as possible to the IC.
Overvoltage Lockout Input. A voltage on this pin above 1.2V disables switching of the P £ P

controller. The DRV, and INTV,. supplies maintain regulation during an OVLO event.

Owvervoltage Lockout Input. A voltage on this pin above 1.2V disables switching of the

9 QvVLO i intai i i
Exceeding the OVLO threshold also triggers a soft-start reset. If the OVLO function is ] ovVLO © ntrul_ler. The DRV and INTVcc SUPE“ES maintain regulation during an OVLO event.
L Exceeding the OVLO thheshold also triggers a soft-start reset. If the OVLO function is
not used, connect this pin to GND. .
not used, connect this pin to GND.
External Pcwer‘lnput to an Internal LDOIRegulaFor Connected to DRV,.. This LDO External Power Input to am\Internal LDO Regulator Connected to DRVcc. This LDO
regulator supplies INTV,. power, bypassing the internal V,, LDO regulator whenever regulator supplies INTV, power, bypassing the internal Vi,, LDO regulator whenever
10 EXTVc EXTVc is higher than the EXTV,. switchover voltage. See the EXTV,. connection in the 10 EXTV . EXTV,. is higher than the EXTY. switchover voltage. See the EXTV,. connection in the

Power and Bias Supplies (VIN, EXTVCC, DRVCC, and INTVCC) section. Do not exceed 30V Power and Bias Supplies (VIN, 8K TVCC, DRVCC, and INTVCC) section. Do not exceed 30V
on EXTV.. Connect EXTV . to GND if the EXTV. LDO regulator is not used. on EXTV .. Connect EXTV,. tuli't the EXTV LDO regulator is not used.

TN T VA
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LTC7897-Page 12

Updated pin description for DRVSET

Before

After

Dead Time Control Pin for Bottom MOSFET Off to Top MOSFET On Delay. Connect DRV, Regulation Program pin. This pin sets the regulation point for the DRV, low
DTCA to GND to program an adaptive delay of approximately 50ns. Connect DTCA to .

25 DTCA INTVc to program an adaptive delay of approximately 30ns. Connect a 10k0 to 100kQ dropout (LDO) linear regulator. Connect to GND to set DRV to 6.0\!.‘ Connecjc to INTV¢
resistor between DTCA and GND to add a smart delay (from 13ns to 100ns) 26 DRVSET to set DRV to @ Program voltages between 5V and 10V by placing a resistor (50k
between BGUP falling and SW rising. to 100k) betweenDRVSET and GND. The resistor and an internal 20pA source current
DRV, Regulation Program pin. This pin sets the regulation point for the DRV, low create a voltage used by the DRV LDO regulator to set the regulation point.
dropout (LDO) linear regulator. Connect to GND to set DRV to 6.0V. Connect to INTVc - - -

26 DRVSET to set DRV, to 10.0V. Program voltages between 5V and 10V by placing a resistor (50k 27 DRVUV DRV¢c UVLO and EXTV. Switchover Program Pin. DRVUV determines the DRV . UVLO
to 100k) between DRVSET and GND. The resistor and an internal 20pA source current and EXTV . switchover rising and falling thresholds, as listed in Table 1.
create a voltage used by the DRV, LDO regulator to set the regulation point.

)7 DRV DRV, UVLO and EXTV, Switchover Program Pin. DRVUV determines the DRV e UVLO Rl}ﬂ C? ntr.ol “;EUEJ r th_e cbOTtml[;e'(r;/FzrctI:(gj the FithN pl:_ bell_?r\n('\:f ;.8;\; dlsgblt_es control,

I isil i i i whnile rorcin e In below U. snu own the entire reaucin
and EXTV,. switchover rising and falling thresholds, as listed in Table 1. 28 RUN ! g p i | o r . | s g
Run Control Input for the Controller. Forcing the RUN pin below 1.1V disables control, quiescent current tojapproximately 1pA. Tie the RUN pin to V,, for always-on

28 RUN while forcing the RUN pin below 0.7V shuts down the entire LTC7897, reducing operation.
quiescent current to approximately 1pA. Tie the RUN pin to V,, for always-on
operation. 29 GND (EPAD) Ground (Exposed Pad). The exposed pad must be soldered to PCB GND for rated
Ground (Exposed Pad). The exposed pad must be soldered to PCB GND for rated electrical and therma performance.

29 GND (EPAD) .
electrical and thermal performance. \

Techdoc: change from 10.0V to 9.7V
analog.com Rev.A | 120f 52 analog.com Rev.A | 120f52
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AHEAD OF WHAT'S POSSIBLE™

LTC/897-Page 13 AR

Updated Figure 4.

Before After

BLOCK DIAGRAM
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Corrected EXTVcc pin condition setting for Figures 23 and 25.

Before

LTC7897

After

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

Techdoc: before change

after change
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Figure 23. DRV.c Load Regulation
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Figure 24. EXTV.c Switchover Voltage vs. Temperature
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Fixed figure description title for Figure 30.
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After

Data Sheet
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Data Sheet LTCTSQT

Techdoc: change from Voltage to Current
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Update DRVcc condition.

Before

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

After

LTC7897

The DRVSET pin programs the DRV supply voltage, and the DRVUV pin selects the different DRV UVLO and EXTV,c
switchover threshold voltages. Table 6 summarizes the different DRVSET pin configurations along with the voltage
settings that go with each configuration. Table 7 summarizes the different DRVUV pin configurations and voltage
settings. Tying the DRVSET pin to INTV,. programs DRV, to 10V. Tying the DRVSET pin to GND programs DRV, to 6V.
Place a 50k to 100k resistor between DRVSET and GND to program the DRV, voltage between 5V to 10V, as shown in

Figure 48.
Table 6. DRVSET Pin Configurations and Voltage Settings
DRVSET PIN DRV . VOLTAGE (V)
GND 6
INTV,c 9.7
Resistor to GND 50kQ) to 100kQ 5to10

Techdoc: change 10V to 9.7V

AN

LTC7897

The DRVSET pin programs the DRV supply voltage, ahd the DRVUV pin selects the different DRV, UVLO and EXTV,
switchover threshold voltages. Table 6 summarizes the Hifferent DRVSET pin configurations along with the voltage
izes the different DRVUV pin configurations and voltage
@ Tying the DRVSET pin to GND programs DRV, to 6V.

settings that go with each configuration. Table 7 summa
settings. Tying the DRVSET pin to INTV . programs DRV to(]

Place a 50k to 100k resistor between DRVSET and GND to program the DRV voltage between 5V to 10V, as shown in

Figure 48.
Table 6. DRVSET Pin Configurations and Voltage Settings

DRVSET PIN DRV, VOLTAGE (V)
GND 6
INTV 9.7
Resistor to GND 50k} to 100kQ 5t0 10

Analog Devices Confidential Information. ©2021 Analog Devices, Inc. All rights reserved.
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Revised text in relation to EXTVcc pin setting.

Before

LTC7897

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

After

To prevent the junction temperature from exceeding the maximum rated as shown in Toble 2, check the input supply
current while operating in continuous conduction mode (MODE = INTVcc) at maximum V.

When the voltage applied to EXTV, rises above its rising switchover threshold, the V,, LDO regulator turns off and
the EXTV.c LDO regulator enables. The EXTV . LDO regulatar remains on as long as the voltage applied to EXTV ¢
remains above its falling switchover threshold. The EXTV,. LDO attempts to regulate the DRV, voltage to the voltage
as programmed by the DRVSET pin. Therefore, while EXTVcis less than this voltage, the LDO regulator is in dropout,
and the DRV voltage is approximately equal to EXTV,.. When EXTV, is greater than the programmed voltage (up to
an absolute maximum of 30V), DRV, is regulated to the programmed voltage. Using the EXTV . LDO regulator allows
the MOSFET driver and control power to be derived from one of the switching regulator outputs of the LTC7897 (4.7V
= Voyr = 30V) during normal operation, and from the V,,, LDO when the output is out of regulation (e.g., start up or
short circuit). If more current is required through the EXTV,; LDO than is specified, add an external Schottky diode
between the EXTV. and DRV pins. In this case, do not apply more than 15V to the EXTV,. pin.

Significant efficiency and thermal gains can be realized by powering DRV from an outpu because the V,, current
resulting from the driver and control currents is scaled by a factor of Vq,./(V,, « Efficiency). For 5V to 30V regulator
outputs, connect the EXTV, pin to V. Tying the EXTV,. pin to a 12V supply reduces the junction temperature in
Equation 22 from 150°C to the results given by Equation 25, as follows:

T, =70°C + (39mA)(12V)(43°C/W) = 90°C (25)

However, for 3.3V and other low voltage outputs, additional circuitry is required to derive DRV, power from the
output.

The following list summarizes the four possible connections for EXTV:

1. EXTV, grounded. This connection causes the Viu LDO regulator to power DRV, resulting in an efficiency
penalty of up to 10% or more at high input voltages.

2. EXTV. connected directly to the regulator output. This connection is the normal connection for an
application with an output range of 5V to 30V and provides the highest efficiency.

3. EXTVce connected to an external supply. If an external supply is available, it can be used to power EXTVce,
provided that it is compatible with the MOSFET gate drive requirements. This supply can be higher or lower
than Vin. However, a lower EXTVcc voltage results in higher efficiency.

4. EXTVcc connected to an output derived boost or charge pump. For regulators where outputs are below 5V,
efficiency gains can still be realized by connecting EXTVcc to an output derived voltage that is boosted to
greater than the EXTVcc switchover threshold.

fidential Information. ©2021 Analog Devices, Inc. All rights reserved.

Techdoc: before change after change
15V 14V
outpu output
grounded connected to INTVecc LTC7897

To prevent the junction temperature from exceeding the\maximum rated as shown in Table 2, check the input supply
current while operating in continuous conduction mode (MODEF INTV ) at maximum V.

When the voltage applied to EXTVc riges above its rising swjtchover threshold, the V,, LDO regulator turns off and
the EXTV_. LDO regulator enables. The EXTV . LDO regulator,remaiis on as long as the voltage applied to EXTV,,
remains above its falling switchover threshold. The EXTVc. LDO attempts to regulate the DRV voltage to the voltage
as programmed by the DRVSET pin. Therefore, while EXTV_is less than ths voltage, the LDO regulator is in dropout,
and the DRV voltage is approximdtely equal to EXTVcc. When EXTV¢ is greater than the programmed voltage (up to
an absolute maximum of 30V), DRY . is regulated to the programmed voltage)\Using the EXTV . LDO regulator allows
the MOSFET driver and control pgwer to be derived from one of the switching régulator outputs of the LTCT897 (4.7V
= Vg = 30V) during normal opefration, and from the V,,, LDO when the\putput is\put of regulation (e.g., start up or
short circuit). If more current ig'required through the EXTV. LDO than is\specified\add an external Schottky diode
between the EXTV, and DRV, pins. In this case, do not apply more than@iﬁ{fthe

Significant efficiency and thermal gains can be realized by powering DRV, from an@%@gﬁse the V,, current
resulting from the driver and control currents is scaled by a factor of Vy,/(V,y, » Efficiency). For 5V to 30V regulator
outputs, connect the EXTV/. pin to V. Tying the EXTV . pin to a 12V supply reduces the junction temperature in
Equation 22 from 150°C tojthe results given by Equation 25, as follows:

T,=T0°C + (39mA)(12V)(43°C/W) = 90°C (25)

However, for 3.3V and pther low voltage outputs, additional circuitry is required to derive DRV.c power from the
output.

The following list supdmarizes the four possible connections for EXTV
connected to INTVcc
1. EXTWec . This connection causes the Vi LDO regulator to power DRVcc, resulting in an efficiency

penalty of up to 10% or more at high input voltages.

2. EXTV. connected directly to the regulator output. This connection is the normal connection for an
application with an output range of 5V to 30V and provides the highest efficiency.

3. EXTVec connected to an external supply. If an external supply is available, it can be used to power EXTVc,
provided that it is compatible with the MOSFET gate drive requirements. This supply can be higher or lower
than Vin. However, a lower EXTVcc voltage results in higher efficiency.

4. EXTVc connected to an output derived boost or charge pump. For regulators where outputs are below 5V,
efficiency gains can still be realized by connecting EXTVcc to an output derived voltage that is boosted to
greater than the EXTVc switchover threshold.
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Update minimum on time values.

Before After
LTC7897 Techdoc: before change after change

60 80
50 10 LTC7897

Minimum On-Time Considerations

The minimum on-time (toyue) is the smallest time duration that the LTC7897 is capable of turning on the top
MOSFET. towmm is determined by internal timing delays and the gate charge required to turn on the MOSFET. Low
duty cycle applications can approach this minimum on-time limit. Take care to ensure the results in Equation 26, as
follows:

Minimum On-Time Considerations

duty cycle applications can approach thi§ minimdm on-time limit. Take care to ensure the results in Equation 26, as
follows:

v,
tonming < VT:: (26)

Ifthe duty cycle falls below what can be accommodated by the minimum on time, the controller begins to skip cycles.
The output voltage continues to be regulated, but the ripple voltage and current increase. The minimum on time for
the LTC7897 is approximately 60ns. However, as the peak sense voltage decreases, the minimum on time gradually

If the duty cycle falls below w

The output voltage contin egulated, but the ripple voltage and cifrent increase. The minimum on time for

increases up to about 80ns. This change is of particular concern in forced continuous applications with low ripple the LTC7897 is approximately(&ins. However, as the peak sense voltage dedreases, the minimum on time gradually
current at light loads. If the duty cycle drops below the minimum on-time limit in this situation, a significant amount increases up to abgut@s_ This change is of particular concern in forced chntinuous applications with low ripple
of cycle skipping can occur with correspondingly larger current and voltage ripple. current at light loads. If the duty cycle drops below the minimum on-time limitin this situation, a significant amount

. . . of cycle skipping can occur with correspondingly larger current and voltage ripple.
Fault Conditions: Current Limit and Foldback

The LTC7897 includes current foldback to reduce the load current when the output is shorted to GND. If the output Fault Conditions: Current Limit and Foldback

voltage falls below 70% of its regulation point, the maximum sense voltage is progressively lowered from 100% to The LTC7897 includes current foldback to reduce the load current when the outplit is shorted to GND. If the output
40% of its maximum value. Under short-circuit conditions with low duty cycles, the LTC7897 begins cycle skipping to voltage falls below 70% of its regulation point, the maximum sense voltage is progressively lowered from 100% to
limit the short-circuit current. In this situation, the bottom MOSFET dissipates most of the power, but less than in 40% of its maximum value. Under short-circuit conditions with low duty cycles, the TC7897 begins cycle skipping to
normal operation. The short-circuit ripple current [NL[su) is determined by tongun) = 60NS, the input voltage, and the limit the short-circuit current. In this situation, the bottom MOSFET dissipates most of the power, but less than in

normal operation. The short-circuit ripple current (4lysg) is determined by tonpm = @15, the input voltage, and the
inductor value given by Equation 27, as follows:

Alyisey = toweming * Vin/L (27)

The resulting average short-circuit current (lsc) is given by Equation 28, as follows:

inductor value given by Equation 27, as follows:

Al ey = tonumy * Vin/L (27)

The resulting average short-circuit current (lsc) is given by Equation 28, as follows:

_ Alse
Isc = 40% " Iypmomax) —— (28) Isc = 40% " lomaxy — ML—:CE (28)

where lummay is the maximum peak inductor current. where | yyuag is the maximum peak inductor current.
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AHEAD OF WHAT'S POSSIBLE™

Updated text from Efficiency Considerations section.

Before After

Data She et LTC7897 Techdoc: remove this sentence.
Data Sheet LTC7897

Other hidden losses, such as copper trace and internal battery resistances, can account for an additional 5% to 10%

efficiency degradation in portable systems. It is important to include these system level losses during the design Other hidden losses, such as copper trace and internal battery resistances, can account for an additional 5% to 10%

phase. The internal battery and fuse resistance losses can be minimized by making sure that Ci has adequate charge efficiency degradation in portable systems, It is important to include these system level losses during the design

storage and low ESR at the switching frequency. A 25W supply typically requires a minimum of 20yF to 40yF of phase. Thelnternalbatleryandfuse.remstancelossescan bemlnlmlzt.zd by maklll'lgsuret!'lzftc.,. has adequate charge
. ith . f 20m0 s0mQ of ESR. Other | including ind l I storage and low ESR at the switching frequency. A 25W supply typically ‘requires a minimum of 20uF to 40pF of

capacitance with a maximum o mfl to 50mQ o - Other losses, including inductor core losses, generally capacitance with a maximum of 20mQ to 50mQ of ESR. Other lusses inc dlng inductor caore losses, generally

account for less than 2% of the total additional loss. Other losses, including inductor core losses, generally account account for less than 2% of the total additional loss. Otherlosses-includinging

for less than 2% of the total additional loss. forlessthan296-of the total additionattess—

vices Confidential Information. ©2021 Analog Devices, Inc. All rights reserved. 18 June 2025 18
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Updated Figure 54.

Before After

ViN__g - . -
“‘;l: +.. > - - v ﬂ_ Cint _I_ Cinz T I
I ocpy Lcpe | | T%‘lﬂ: | ;EHF RUN  ViN  TGUP
TSWF TTIMF fRuN vy ToUP = = TGDN
=" == TGON - -
LTCT897
BOOST]|
BOOST _ ITH
TRACKISS aw T 1 = e i sw ==
wzn | REQ o oy aone - AA— DTCA w -
A ARN— DTCA BaLP xd xa Vour 400 BGUP x4 oy Vour
A BGDN — T e \WA—] DTCE BGDN G5V 454
—A\A— DTCE ! > PLLIN I
L PLLIN 301k 5:249“! —{VPRG
301k 2 249k —{VPRG —ILIM
SENSE*
1 1 7 1 &c"'g o — —u70pF =01y —PGOOD SENSE®
p— T p— R T . MODE SENSE- 10 MooE
nF .
10nF DRVUY Ven DRVUV SENSE
DRVSET EXTVee |5 DRVSET Veg
INTVec DRVee GND EXTVee
0AF _ 4 7yF 1430 | INTVgg DRVgg  GND L
T T — 0w g
. -V,
faw: 150kHz our T T
MTOP: INFINEON BSC160N15NS5 - Vour
MEBOT: INFINEON BSC033N15NSS Ty 150kHZ
L: WURTH 7443642200 MTOP: INFINEON BSC160N15NS5
D1: NEXPERIA PNE20010ERX MECT: INFINEON BSCO93M15MS5
D2: MCC MBRSU100-TP L WURTH 7443842200
Cint, Cours: PANASONIC 80SXVSEM .
Cinz, Coure: MURATA GRM32ECT2A106KEDSL z g;: u?&ﬁg%m&iﬁ DERX
Cia, Cours: PANASONIC 80SXVEEM
Flgure 54, High Eﬁ‘iclency, 48V to -ESVnurRegulator Cinz, CouTz: MURATA GRM3ZECT2A106KEDSL

19

idential Informatio All rights reserved.




ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

LTC7837-Page 47

Updated Figure 58.
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