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Description

The ZL2105 is an innovative power conversion &
management IC that combines an integra
synchronous stegown DGDC conveter with key
power management functions in a small packe
resulting in a fxible and integrated solutior
Zilker Labs DigitakDCE technol o
unparalleled power management integration wt
delivering industryleading performance in a tin
footprint.

The ZL2105 can provide an output voltage frc
0.6V to 5.5V from an input voltage between A5
and 14V. Internal4.5 A low Rpsony Synchronous
power MOSFETs enable the ZL2105 to deliv
continuous loads up to A with high efficiency,
and an internal Schottky bootstrap diode furtl
reduces discrete component couiithe ZL2105
also supports phase spreading for redusystem
capacitance.

Power management features such as digital <
start delay and ramp, sequencing, tracking,
margining can be configured by simple i
strapping orthrough an orthip serial port.The
ZL2105 uses standard

communicating with other devices to provic
intelligent system power management.

Features

Power Conversion

A High efficiency

3 A continuous outputwrrent

Integrated MOSFET switches

4.5V to 14V input range

0.54V to 5.5V output rangdwith margin)
+1% output voltage accuracy

200kHz to 2MHz switching frequency
Supports phase spreading

Small footprint (6 x 6 mm QFN package

ower Management

A Digital soft start/stop

Precision delay and rammp

Power good/eable

Voltage tracking, sequencing, and margini
Output voltage/current monitoring

Thermal monitor w/ shutdown

Non-volatile memory

’C/ SMBusE communi ca
PMBus compatible

T >>>>> > > > >

D> D> D> >

Applications

A Telecomand storagequipment
A Digital settop box

A Industrial supplies

A 12V dstributed power systems
A Point of load converters

VIN O

Temp || 2.5V
Sense || LDO
I

LDO ——chj

Power PWM —
Mgmt [ Control [ !+
& 1 Vour

Drivers
[]VSEN g

Figure 1. Block Diagram
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1. Electrical Characteristics

Table 1. Absolute Maximum Ratings

Voltagemeasured with respect to SGNDperating beyond these limits may capsemanent damage to the device.

Functional operation beyond the Recommended Operating Conditions is not implied.

Parameter Pin Comments Value Unit
DC Supply Voltage VDDP, VDDS, VDR -0.3to0 17 \Y,
Logic Supply Voltage VDDL Optional -0.3 to 65 \%
High Side Supply Voltage BST -0.3t025 \%
High Side Boost Voltage BST-SW -0.3t0 8 \%
SwitchNode Current SwW Sink or Source 45 A
Internal Drive References VR, VRA -0.3 to 65 \Y,
Internal 2.5V Reference V25 -0.3t03 \Y,
EN, MGN, PG SDA, SCL,SA,
Logic 1/0 Voltage V?élkRLvsLsonéf)Ym?M -0.310 65 v
VSEN, CFG
Ground Differential Ilzgm[[)) ggmg +0.3 \%
E:/IL(J)”S;IIET Drive Reference VR 30 mA
Analog Reference Current VRA 150 mA
2.5V Reference Current V25 60 mA
Junction Temperature i -55t0 150 °C
Storage Temperature T -55 to 150 °C
Lead Temperature All Soldering, 13 300 °C
Table 2. Recommended Operating Conditions and Thermal Information

Parameter Symbol Min Typ Max Unit
Input Supply Voltage Rang®DDP, VDDS VDDS tied to VR VRA 4.5 i 5.5 \%

(SeeFigured) VR, VRA floating 5 T 14 Vv
Logic Supply Voltage Rangé/DDL VDDL (optional) 3.0 T 55 Y
Internal Driver Supply, VDR VDR 10 i 14 Vv
Output Voltage Rande Vour 0.54 i 5.5 \Y;
OperatingJunctionTemperature Range T, -40 i 125 °C
Junction to Ambient Thermal Ingglancé Uja ) 35 T °C/IW
Junction to Case Thermal Impedahce Usc T 5 T °C/W

Notes:
1. Includes margin

2. Uj;ais measured in free air with tidevice mounted oamulti-layer FR4 test board and the exposed metal pad

soldered to a low impedance ground plane using meltigis.
3. Fory g, Ut he ficased temperature is
derating.

me aSedkigueed forghermal h e
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Table 3. Electrical Specifications

Voor = Vpps= 12V, T, =-40°C to 85C unless otherwise noteflypical values are atal= 25°C.

. Min Max .
Parameter Conditions (Note 3) Typ (Note 3) Unit
Input and Supply Characteristics
|oos Supply current ffsw :_200 kHz,no load | 2 3 mA
sw= 1 MHz,noload I 5 6 mA
lpoL SUPPly current ffsw :_200 kHz,no load | 8 16 mA
sw= 1 MHz, noload I 10 20 mA
Ipps shutdown current EN ;g?gCYSDhAD é_ugegci?vi\t/yRA' T 0.7 2 mA
IopL Shutdown current ENI\CI) ngYSl\)I/ BDLIJDSLa::tiSvi\t/); i 225 500 LA
VR reference output voltage Vpp > 5.5V, lyjg <5mA 4.5 5.2 55 \Y
VRA reference output voltage Vpp > 5.5V, lyra < 35mMA 4.5 5.2 55 \Y
V25 reference output voltage lvos < 5BOMA 2.25 2.5 2.75 \Y
Output Characteristics
Output Current T T 3 A
Output voltage adjustment rarige Vin > Vour 0.6 T 5.0 \%
_ ) Set using resistors T 10 T mV
Output voltage setpoint resolution Set using iC/SMBus . 10,025 . % FS
VSEN output voltage accuracy Includes line, load, temp -1 | 1 %
VSEN input bias current VSEN =5.5V T 100 200 HA
Soft start delay duration rarfge Set using PLY pin or resistor 7 | 200 ms
Set usingiC/SMBus 0.007 i 500 s
Soft start delay duratioaccuracy T 6 T ms
Soft start ramp duration range S_et usmg SS pl.n 10 .I. 100 ms
Set using resist or via FC 0 I 200 ms
Soft start ramp duratioaccuracy T 100 T us
Logic Input/Output Characteristics
Logic input current EN, SCL, SDA pins -250 250 nA
Logic input low, W T T 0.8 \Y
Logic input OPEN (N/C) Multi-mode logic pins T 1.4 T Vv
Logic input high, {y 2.0 T T Vv
Logic output low, \b, loo O A i i 0.4 \Y;
Logic output high, W lon O-2 mA 2.25 i i \%
Tracking
VTRK input bias current VTRK =55V T 110 200 A
VTRK tracking accuracy 100% TrackingyV oyt - VTRK - 100 T + 100 mV

Notes:
1. Does not include margin

2. The device requires approximately 6 ms following an enable signal and prior to output ramp. The minimum

settable delay is 7 ms.

3. Compliance to datasheet limits is assured by one or more methods: production test, characteriZatidesign.

Table 3is continued on the following page
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Table 3. Electrical Characteristics (continued)
Vopp = Vpps = 12V, Ta = -40°C to 85 C unless otherwise noted. Typical values areat Z5°C.

- Min Max ,
Parameter Conditions (Note 3) Typ (Note 3) Unit
Oscillator and Switching Characteristics
Switch node currentgyy Sourcing or Sinking T 3 40 A
Switching frequency range 200 T 2000 kHz
Switching frequency sqioint accuracy Predefhed settings -5 T 5 %
Minimum SYNC pulse width 150 T T ns
Input clock frequency drift tolerance External clock source -13 T 13 %
Maximum duty cycle 90 T T %
Ros(on) Of High SideN-channel FETs lsw=1A, Vgs=4.7V T 125 180 mY
Rps(on) Of Low SideN-channel FETs ISW_lAiS\\/NG;;i'E\)/\Q:::\r/ge Pump : iij’ 138 2¢
Fault Protection Characteristics
UVLO threshold range 3.79 | 13.2 \%
UVLO setpoint accuracy -2 I 2 %
. Factory default T 3 T %
UVLO hysteresis Configurable viaiC/SMBuUS 0 : 100 %
UVLO delay | | 25 ps
Power good low threshold Factory default T 90 T % Vout
Power good high threshold Factory default T 115 T % Vour
Power good hysteresis Factory default | 5 | %
Usingpin-strapor resistor 0 | 200 ms
Power good delay Configurable viaiC/SMBus 0 i 500 s
Factory default T 85 T % Vout
VSEN undervoltage threshold Configurable viaiC/SMBus 0 i 110 % Vour
Factory default T 115 T % Vout
VSEN overvoltage threshold Configurable viaiC/SMBus 0 i 115 | % Vour
VSEN undervoltage hysteresis T 5 T % Vo
VSEN undervoltage/ overvoltage fault Factory default T 16 T us
response time Configurable viaiC/SMBus 5 T 60 Hs
Peak current limit threshold 0.2 T 4.5 A
Current limit setpoint accuracy Using ILIM pin or via FC/SMBus T +100 T mA
o Factory default i 5 i tow?
Current limit shutdown delay Configurable viaiC/SMBus 1 i 32 tow’
Thermal protection threshold (junction Factory default i 125 i °C
temperature) Configurable viaiC/SMBus -40 T 125 °C
Thermal protection hysteresis | 15 | °C

Notes:

1. Factory default Power Good delay is set to the same value as the soft start ramp time.

2. tsw= 1/fsw, Where §yis the switching frequency.

3. Compliance to datasheet limits is assured by one or metteoehs: production test, characterization and/or design.

5| intersil FN6851.2
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2. Pin Descriptions

o2 o) 8 5] <
PE6sps98¢
i8IS IS I IS IR I

DGND {1} === === ] R
SYNC [Z} | | izl BST
SA L.@..i | | i25| VDDP
uviofii | | i3] vDDP
wmlss o ZL2105 1 @3 sw
SCL [&i | | 122l sw
SDA [ : Exposed Paddle | 2] PGND
SALRT L’.?‘.‘f | Connect to SGND : L20 PGND
XTEMP [8} —————————— 9] cp2
iSHigh IS i IS i) i I o)
EEFFITET
> >

Figure 2. ZL2105 Pin Configurations (top view)

Table 4. Pin Descriptions

Pin Label Type' | Description
1 DGND PWR F[))liagljri]tgl ground.Common return for digital signal€onnect to low impedance ground
Clock synchronizationnput Used to set switching frequency of internal clockaor
2 SYNC I/O, M | synchronization to ertnalfrequency referenc&rogrammable open drain output.
Factory default is puspull
3 SA I,M Serial address pinsed to assign uniqgue SMBus address to each IC.
4 UvLO I,M Sets the input undervoltage lockout threshold that disables the device.
5 ILIM M Sets the current limit threshold level.
6 SCL I/O Serial clock sgnal for system communications.
7 SDA I/O Serial data signal for systecommunications.
8 SALRT O SMBus alert signal.
9 XTEMP I External temperature sensor input.
10,11 Vo, V1 I,M Output voltage select pingsed to set the output voltage.
Soft start delay select piBets the delay from when EN is asserted until the output
12 DLY I,M
voltage starts to ramp.
13 ss M Digital soft-start/stopSets the. ramp per_iod for the output to reach the desired regulg
' point (after softstart delayperiod, if applicable).
14 VTRK I Track input.Allows the output to track anotheoltage
15 VSEN I Output voltage positive feedback sensing node.
16 NC - No internal connection.
17 VDR PWR | Supply pin for internal drivers.
18, 19 CP1,CP2 I/0 Levelshift charge pump for ¥ operation. Connect external capacitor.

Notes:
1. 1=Input, O = Output, PWR = Power or Ground = Multi-mode pins.

6 | intersil’ FN6851.2
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Table 4. Pin Descriptions (continued)

Pin Label Type' | Description
20,21 PGND PWR | Power ground. Common return fioternal switching MOSFETS.
22,23 SW 1/0 Switching node (leveshift common).
24,25 VDDP PWR | Bias power for internal switching MOSFETS (return is PGND).
26 BST PWR | Bootstrap \4p for levetshift driver (referenced to SW).
Regulated bias frorimternal 5V lowdropout regulator (retn is PGND)Decouple
27 VR PWR | with a 4.7uF capacitoto PGND
Connect 91Y resistor between VR and
Regulated 5/ bias for internal analog circuitry (return is SGND).
28 VRA PWR | Decouple with a 4.7 pF capacitor to SGND.
Connect 91Y resistor between VR and
29 VDDL PWR IS|’1ée|\rlrl13aI logicsupply.Connect to VRA oapply a 3.856.5V external supplyReturn is
30 VDDS PWR | IC supply voltagdreturn is SGND).
31 V25 PWR Regulgted bias from internal 25low-dropout regulatorDecouple with a 10uF
capacitor.
32 FC I Frequency compensation select piysed to st loop compensation.
33 MGN I Signal that enables margining of output voltage.
34 CFG I Configuration pinSets switching phase delay and sequencing order.
35 EN I Enable inputActive high signal enables the device.
36 PG o P_ow_er good (_)utput. Thispitransitions high 100_ ms after output voltage s_tabilizes
within regultion bandProgrammable open drain output. Factory default is open d
Exposed thermal pa@ommon return for analog signaisternal connection to
ePad SGND PWR SGpND.Connect topd>w impedance ground pIang. k
Notes:

1.

| = Input, O = Output, PWR = Power or Ground. = Multi-mode pins. Please refer$@ction4.4AMulti-mode Ping on

pagel2.
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3. Typical Application Circuit

The followingapplication circuitrepresert atypical implementation of the ZL2105.

CDD

ENABLE 2.2uF F.B.*
| — o Vi
PGOOD = I L 12V
Cas _L J_ Cra
10pF T T 47uF Cin
_“_‘mouF
\/
R EEIRE Rug
- 91y
05252828238
O 200> c
1iDGND > > 7 VRE s, S
4.7uF
ZiSYNC BSTE_g_@—“—C
:3:: SA VDDPE?:5—147§F
Z1UVLO VDDPi24 Lour
SHLIM ZL2105 SWiZ 4.7uH
- e s AV Vour
-« »6:SCL SWi22 _L O 3.3V
I°’C/SMBus = »7i SDA PGNDiZi— == '
- 8iSALRT PGND{26— Cour
9 XTEMP xz CP2ii§ 150uF
08 oculniEbhodn
g 5 >>00n>>2Z2 >0
o ¢ (S id NS iS]n g N
L Cor
100nF
* Ferrite bead is optional for input noise suppression V4
Figure 3. 12 Vto 3.3V /3 A Application Circuit
(10.8 V UVLO, 10 ms SS delay, 50 ms SS ramp, 12 V used for low-side FET driver)
8 | intersil’ FN6851.2
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For all applications, thL2105 must beleratedaccording tdhe Safe Operating Area (SOA) cusve

Z1.2105 SOA vs Frequency

o
>
<~

|_

)

O
> -

- [ J
o '[ - I ™ Viy =5V

®q )
8 3 | va=45v '=—t._.|'= '
O LIPS - -y
= | | Ly
> 2 .t-%t
g ] o
O T;0125°C
1 mL=22¢eH
Circuit from Figure 3 except L=2.2¢H.
Appropriate L should be selected as described in Section 5.9 of data sheet
| I

02 04 06 08 10 12 14 16 18 20
Switching Frequency, Fsw (MHZz)

Max Conversion Ratio vs Switching Frequency
T,<125C

0.95

0.9
0.85 ~~

038 ~

0.75

0.65 TSNS

0.6

Vout/ Vin

0.55
‘\\

0.5 T~

0.45

0.35 +— Vout may not exceed 5.5V at any time

0.3 T T T T T T
02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19

fsw (MHz)

Figure 4. ZL2105 SOA Curves
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4. 712105 Overview

4.1 Digital-DC Architecture

The ZL2105 is & innovative mixedsignal power
conversion and power management IC based on Zilker
Labs patented DigitdDC technologythat provides i
integrated,high performance stegpown converterfor
point of load applicationsThe ZL2105 integrates all
necessary PWM control circuitry as well as
synchronous 4.5A N-channel MOSFETs in order to
provide an extremely small solution for providing load
currents up to 3A. Its unique PWM loop utilizes an
ideal mix of analog and digital blocks to enable precise
control of the entire power conversion prac@gth no
software required, resulting in a very flexible device
that is also very easy to ugn extensive set of power
management functions are fully integrated and lwan
configured using simple pin connectionshe user
configuration can be saved im @nternal norvolatile
memory (NVM). Additionally, all functions can be
configured and monitored via the SMBus hardware
interface using standard PMBus commands, allowing
ultimate flexibility.

Once enabled,he ZL2105 is immediately ready to
regulate poweand perform powermanagementasks
with no  programmig required. Advanced
configuration options and reaktime configuration
changesare availablevia the 1°C/SMBus interface if
desired and continuous monitoring of multiple
operating parameters is possibleith minimal
interaction from a host controlledntegrated sub
regulation circuitry enables single supply operation
from any supply between 4.% and 14V with no
secondary bias suppliesneeded The ZL2105

can also be configured to operate frol®.aV or 5V
standby supply when the main power rail is not
present, allowing the user to configuaadbr read
diagnostic information from the device when the main
power has been interrupted or is disabled.

The ZL2105 can be configured by simply connecting
its pins according to the tables provided in the
following sectionsAdditionally, a comprehensive set
of tools and application notesre availableto help
simplify the design proces#n evaluation board is
also available to help the usexdome familiar vith the
device. This board can bevaluatedas a standalone
platform using pin configuration settings A
WindowsE -based GUIs also provided to enable full
configuration and monitoring capability vighe
I?C/SMBus interface usingn available computeand
the included USB cable

Application notes and reference designs are available
to assist the user in designing $pecific application
demands. Please register for My ZL on
www.intersil.com/zilkerlabs/to accesghe most ugo-
datedocumentation or call your local Zilker Labs sales
office to order an evaluation kit.

10 | intersil
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4.2 Power Conversion Overview

INPUT VOLTAGE BUS

PG EN MGN ILIM DLY SS CFG V(0,1)

BST
{1

im! SW

VOUT

VTRK L POWER MANAGEMENT |
SENSE
FC DIGITAL —>|j_pWM
COMPENSATOR

SYNC NLR

GEN
SYNC L. PLL

ADC

| vbr

|RESET| | REF |

[«— VDD

ISENSE

CP1 I

CP2
VSEN

VR —|

SALRT MUX

ADC

SDA

XTEMP

COMMUNICATION

SCL

SA

TEMP
SENSOR

Figure 5. ZL2105 Block Diagram

The ZL2105 operates as a voltagede, synchronous
buck converter with a selectable consté®quency
PWM contol schemeThe ZL2105 incorporatedual
low Rpson) Synchronous MOSFETS to help minimize
the required circuit footprint.

Vin
(@]
Lcn
Dg
L{ oo |-t 1
— ¢
_| tQH T B L
PWM . (YW\IOVOUT
—| :QL gcow
'_
Z1.2105
A4

Figure 6. Synchronous Buck Converter

Figure 6 illustrates the basic synchronous buck
converter topology showing thgrimary power train
componentsThis converter is also called a s@pwn
converter, as the output voltage must alwagddwer
than the input voltageThe ZL2105 integrates two
MOSFETSs; QH is the top control MOSFET and QL is
the bottom sgchronous MOSFETThe amount of time
that QH is on as a fraction of the total switching period

is known as the duty cycle, which is described by the
following equation:

V,
D= Your
VIN

During time D, QH is on and W i Vour is applied
across the inductor.

As shown inFigure 5, the output voltage is wictly
applied to the VSEN pinThe VSEN signal is then
compared to an internal programmable reieee
voltage that is set to the desired output voltagellev
The error signal derived from this comparison is
converted to a digital value with a fast botpto digital
(A/D) converter.The digital signal is also applied to an
adjustable digital compensati filter, and the
compensated signal is used to derive the appropriate
PWM duty cycle fo driving the internal MOSFETSs.
The ZL2105 also incorporates a rlamear response
(NLR) loop to improve the response time and reduce
the output deviation as resultof a load transieniThe
ZL210 5 monitors t he power
conditionsand continuously adjusts the tuwsn and
turnoff timing of the highside and lowside
MOSFETs to optimize the overall efficiency of the
power supply.
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4.3 Power Management Overview

The ZL2105 incorporates a wide range of configurable
power management featurethat are simple to
implement with no external component&dditionally,

the ZL2105 includes circuit protection features that
continuously safeguard the device and loadmfro
damage de to unexpected system faulthe ZL2105
can continuously monitor input voltage, output
voltage/current, internal temperatureand the
temperature foan external thermal diodeA Power
Good output signal is also included to enable peaver
rese functionality for an external processor.

All power management functions can benfigured
using either pin configuratiorechniquegseeFigure7)
or via thel’C/SMBus interfaceMonitoring parameters
can also b@re-configured to provide alerfer specific
conditions See Application Note AROL3 for more
details on SMBus monitoring.

4.4 Multi-mode Pins

Most power management features can donfigured
using the multimode pins. The multimode pins can
respond to fou different connectionsas shown in
Table5. These pins are sampled when power is applied
or by issuing a PMBus Restore commariSee
Application Note AN2O13).

Pin-strap Settings Using this method, each pin can
take on one of three possible state@W, OPEN, or
HIGH. These pins can be connected to the VR or V25
pins forlogic HIGH settings, as either pin provides a
regulated voltage higher than\2 Using a single pin
one of three settings can be selected, andgusio
pins the user can select one of nine settings.

Table 5. Multi-mode Pin Configuration

Pin Tied To Value
LOW

(Logic LOW) <0.8VDC
OPEN N .
(NIC) 0 connection
HIGH

(Logic HIGH) >2.0VbC

Resistor to SGND Set by resistor value

Logic
high ZL.2105 ZL.2105
Openo Multi-mode Pin Multi-mode Pin
; ir
Logic . .
low Pin-strap Resistor
Settings Settings

Figure 7. Pin-strap and Resistor Setting Examples

ResistorSettings This method allows a greater range
of adjustabilitywhen connecting a finite value resistor
(in a specified range) between tmeilti-modepin and
SGND. Stardard 1% resistor values are used, and only
every fourth E96 resistor value is used so the device
can reliably recognize the value of resistance
connected to the pin while eliminating the error
associged with the resistor accuracy total of 25
unique sedctions are available using a single resistor

I°C/SMBuUs MethodAlmost any ZL2105 function can
be configured via the 2C/SMBus interfaceusing

standard PMBus commandA&dditionally, any value
that ha been configured using the gEtrap or resistor
settig methods can also be -cenfigured and/or
verified via the iC/SMBus. See Application Note
AN2013 for more details.

The SMBus device address and VOUT_MAX are the
only parameters that must be set by external pins. All
other device parameters can be settvé&afC/SMBus.
The device address is set using the SA pin.
VOUT_MAX is determined as 10% greater than the
voltage set by the VO and V1 pins.
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5. Power Conversion Functional Description

5.1 Internal Bias Regulators and Input Supply
Connections

The ZL2105 employsthree internal low dropout
(LDO) regulators to supply bias voltages for internal
circuitry as follows:

VR: The VR LDO provides a regulated B bias
supply br the MOSFET driver circuitdt is powered
from the VDDS pin. A 4.7 pF filter capacitor is
required at the VR pin.

VRA: The VRA LDO provides a regulated 6 bias
supply for the current sense ciitand other analog
circuitry. It is powered from the VDDS pimA small
filter capacitor is required at the VRA piRor single
supply operation, this pin shid be connected to the
VDDL pin so the VRA LDO can be used to power the
digital core logic circuitry.

V25: The V25 LDO provides a regulated 2/5bias
supply forthe main controller circuitrylt is powered
from the VDDL pin A 10 pF filter capacitor is
required at the V25 pin.

When the input supply (VDDS) is higher than .5
the VRand VRA pins should notbe connected to any
other pirs. They should have a filter capacitend a

9 1 Yesistorattached as shown Figure8. Due to the
dropout voltage associated with the Rd VRAbias
regulatos, the VDDS pin must be connected to the VR
and VRA pins for designs operating from a supply
below 5.5 V. Figure 8 illustrates the equired
connections for both cases.

\AN \AN

?

T

VDDS

I
;I; ZL.2105

VRA

VDDS

VR VR

ZL2105 |3
VRA

I| ¢
R
¥

45V OV, 05.5V

<HE <HE

5.5V < V;y014V
Figure 8. Input Supply Connections

Note: the internal bias regulatprgR and VRA, are
not designed to be oututor powering other circuitry.
Do not attach external loadsedherof these ms. The
multi-mode pins may be connected to the V25 pin for
logic HIGH settings.

5.2 High-side Driver Boost Circuit

The gate drive voltage for the higide MOSFET
driver is generated by a floating bootstrap capadier
(see Figure 6). When the lower MOSFET (QL) is
turned on, the SW node is pulled to ground and the
capacitor is charged from the internal VR bias
regulator through diode ©When QL turns off and the
upper MOSFET (QH) turns on, the SW node is pulled
upto Vppp and the voltage on the bootstrap capacitor is
boosted approximately 5V aboveypé to provide the
necessary voltagéo power the higiside driver.An
internal Schottky diode is usedith Cz to help
maximize the higside drive supply voltage.

5.3 Low-side Driver Supply Options

The ZL2105 provides multiple options for powering
the internal lowside MOSFET drivers as follows:

12V Supply:When operating from a 12 input supply
(or any supply 9V or higher) efficiency can be
optimized by operating theoWw-side MOSFET driver
directly from the input supplyConnecting the input
supply tothe VDR pin (with no external capacitor
connectd between CP1 and CPapplies the input
supply directlyto the lowside driver. This is the
simplest method of powering éhlow-side driver and
requires the fewest componerfggure9 illustrates the
required connections for implementing this
configuration.

A1
i
> I

al

BST fp——

Py

VDDS
VDDL
VRA

T

VDDP ]

T
i—

VDDP

ZL2105 sw

fY'Y’Y’\_:I:_<3 Vour
SwW

PGND ﬁ T

PGND l

CP2 12V

GND

S
VDR
CP1

Figure 9. Using an External 12 V Supply to Power
the Low-side Driver
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Internal Charge PumpA voltage doubler circuit can
be used t@ptimizeefficiency when operating fronna
input supplythat is below 9V or may occasionally
drop below 9V. The internal charge pump is enabled
by connecting 40 nFcapador between the CP1 and
CP2 pinsand a 100 nF capacitor between VDR and
PGND. The charge pump provides a laide driver
supply based othe equationbelow:

Vep= (VR-0.5V) x 2

5Vto 12V
-

1

Sides

BST |—

Hh

Py

VDDS
VDDL
VRA

VDDP

i
—

VDDP

ZL2105 sw vy TOVOUT
sw

PGND T

PGND l

[~ 100nF

s— SGND
|:J
o
=]
El
|

Figure 10. Using the Internal Charge Pump to
Power the Low-side Driver

The required connections are showrrigure10.

Note: when the input supply is always lower than 5.5
V, the VDDS pin must be connected to the VR pin as
shown in Figure 11. The resistor between VR and
VRA is not required when VDDL and VDDS are tied
directly to VR and VRA since this configuration
overrides the internal LDOs.

T
2

VDDS
VDDL
VRA
<
Pl
||_[ .‘_"_T
1

VDDP
VDDP

ZL2105 sw

VOUT
sw |
PGND |
PGND l

| I 10nF 100nF

Figure 11. Powering the Low-side Driver When
vDDS O/ 5. 5

5.4 Dual Input Supply Configuration

The ZL2105 allows the use of two unique input
supplies to enable communication with the device
when the primary power rail is not presentypical
applications of this scenariuse a 12/ supply as the
main power input aneéithera 3.3V or 5V standby
supply to power the device during periods when the
primary power supply is disabled or not operationa
This configuration allows a host controller to
communicate with the ZL210®%hen the 12V main
supply is not availableFigure 12 shows the typical
connections required for this configuratidrhis figure
uses thd 2V supply for powering the lowgide driver.

3.3V/5V 12v
;i%————————4|

1

3 Il.

VRA

Tt

VDDS
VDDL

VDDP

VDDP =
ZL2105 sw /WY\TO Vout
sw

PGND ﬁ
PGND \ 4

CP2 12V

GND
R

S
VDI
CP1

Figure 12. Dual Input Supply Operation
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5.5 Output voltage Selection

Table 7. Resistors for Setting Output Voltage

The output voltageénay_ be set to any'voltage betwefan Index RO or R1 index | RO or R1
06 V and 50 V provided that the input voltage is 0 10 kKO 13 34.8 kO
hlghe_r than the desired output voltage by an amount 1 11 KO 14 38.3 KO
sufflplent to preventthe d_e_V|C(_efrorr_1 exceeo_llng its 2 121 kO 15 12 2 kO
maximum duty cycle speuﬂcaﬂohlsmg_the pirstrap 3 13.3 KO 16 16.4 KO
method, Voyr can be set to any ofine standard 4 147 KO 17 511 kO
voltages as shown ifiable6. 5 16.2 kO 18 56.2 kO
. . 6 17.8 kQ 19 61.9 kQ
Table 6. Pin-strap Output VoItageVSOettmgs 7 19.6 KO 0 681 KO
LOW OPEN HIGH 8 21.5 kQ 21 75 kQ
LOW 06V 0.8V 1.0V 9 23.7 kQ 22 82.5 kQ
Vi [OPEN | 1.2V 15V 18V 10 26.1 kQ 23 | 90.9kQ
HIGH 25V 3.3V 50V 11 28.7 kQ 24 | 100kQ
12 31.6 kQ

The resisto setting method can be usetb set the
output voltage to levels noavailable in Table 6. Example:For Vour = 1.33V,
Resistors R@nd R1 are selected to produce a specific _ _
voltage between 0.&/ and 50 V in 10 mV steps. Index1 =4 x ;fs_/ 1223I<2Y
Resistor R1 provides a ase setting and resistor RO FromTable7, R1 =

provides a fine adjustment, thus eliminating the Index0 = (100 x 1.3¥) i (25x 5 =8;
additional errors associated with using two 1% FromTable7, RO = 21.5kY
resistors (tfs typically adds 1.4% error). v
IN
To setVoyr using resistors, follow the steps below to
calculate arindex value and then uJable7 to select vebs
the resistor that corresponds to the calculated index
value as follows: 212105 g, Vour
1.33Vv
1. Calculatelndex: S S
Index1=4 xVour (Vourin 10mV steps) RO i R1
21.5kQ 16.2kQ
2. Round the resultdown to the nearesthole
number . . .
Figure 13. Output Voltage Resistor Setting
3. Select the valuefdr1from Table7 usingthe Example
Index1roundedvaluefrom step 2 The output voltage may also be set to any value
4. Calculate IndexO: between 0.6V and 5.5V using the iC interface See
Index0 = 100 x Muri (25 x Index) Application Note AN2013 for details.

5. Select the valueof RO from Table 7 using the
Index0 value from step 4.
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5.6 Start-up Procedure

The ZL2105 follows a specific internal stam
procedure after power is applied to the VDD pins
(vDDL, VDDP, and VDDB). Table 8 describes the
startup sequence.

If the device is to be synchronized to an external clock
source, the clock frequency must be stabler to
asserting the EN pin. The device requires
approximately 10 ms to check for specific values
stored in its internal memoryf the user has stored
values in memgr, those values will be loadedhe
device will then check the status of all muttbde pins
and load the values associated with timegettings.

Once this process is completed, the device is ready to
accept commands via th&CYSMBus interface and the
device is ready to be enablédnce enabled, the device
requires approximately ™s before its output voltage
may be allowedo start is rampup processilf a sot-

start delay period less thann?s has been cfigured
(usingPMBus commandsthe device will default to a

7 ms delay periodif a delay period grater than s

is configured, the device will wait for the configured
delay perbd prior to starting to ramp its output.

After the delay period has expired, the output will
begin to ramp towards its target voltage according to

Soft Start Delay and Ramp Times

In some applications, it may be necessary to set a delay
from when an enable signal is received until the output
voltage stad to ramp to its target valug addition,

the designer may wish to precisely set the time
required for \byr to ramp to itstarget value aftethe
delay period has expiredhese features may be used
as part of an overall inrush current management
strategy or to precisely control how fast a load $C i
turned on.The ZL2105 gives the system designer
several options for preciselyand independently
controlling both te delay and ramp time periods.

The softstart delay period begins when the EN pin is
asserted and ds when the delay time expireshe
soft-start delay period is set using the DLY pin.

The softstart ramp timer enaldea precisely controlled
ramp to the nominal ¥,r value that begins orcthe
delay period has expiredhe rampup is guaranteed
monotonic and its slope may be precisely set using the
SS pin.

Thesoft-startdelay and ramp times can be set to one of
threestandard valuesaccording toTable 9 and Table
10respectively.

Table 9. Soft Start Delay Settings

the preconfigured sofistart ramp time that has been DLY Pin Setting Soft Start Delay Time
set using te SS pin LOW 10 ms
OPEN 50 ms
HIGH 100 ms
5.7
Table 8. ZL2105 Start-up Sequence
Step # Step Name Description Time Duration
1 Power Applied I nput voltage is appl i ed Dependson inputsupply
(vDDL, VDDP, VDDS) ramp time
2 Internal Memory The device will check for values stored in its internal | Approx 10-20 ms (device
Check memory. This step is also performed after a Restore will ignore an enable
command. signal or PMBus traffic
3 Multi-mode Pin | The device loads values configured by the multi-mode during this period)
Check pins.
4 Device Ready The device is ready to accept an enable signal. —
5 Pre-ramp Delay The device requires approximately 6 ms following an
enable signal and prior to ramping its output. .
Additional pre-ramp delay may be configured using Approximately 6 ms
the DLY pin.
16 | intersil’ FN6851.2
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Table 10. Soft Start Ramp Settings 5.8 Switching Frequency and PLL

SS Pin Setting Soft Start Ramp Time . .
The ZL2105 incorporatesain internal phasecked
LOW 10 ms . .
OPEN 50 ms loop (PLL)to clock the internal circuitryThe PLL can
HIGH 100 ms be driven by an external clock sae connected to the

SYNC pin. When using the internal oscillator, the
SYNC pin can be configured as a clock soufoe
other Zilker Labs devices.

If the desired soft start delay and ramp times are not
one of the values listed inTable 9 and Table 10, the
times can besetto a custom value bgonnecting a
resistor from the DLY or SS pin t8GND usingthe The CFG pinis used to select the operating mode of
appropriate resistoralues fromrable11 The value of the SYNC pin configure squecing, and enable
this resistor is measured upon stgstor Restore and tracking. Table 12 describes the @pating modes for
will not change if the resistor is varied after power has the SYNC pin.Section6.12 filOutput Sequencing on
been applied to théL2105. SeeFigure 14 for typical Page30 desribes sequencing and traeg. Figure 15
connedons using resistors. illustrates the typicalconnections for eaclSYNC

configuration

Table 12. SYNC Pin Function Selection
Z1L.2105 CFG Pin SYNC Pin Function

LOW SYNC is configured as an input
> OPEN Auto detect mode

SYNC is configured as an output

a 9
HIGH =
Ruws Ree fsw = 400 kHz
Configuration A:SYNC OUTPUT

Figure 14. DLY and SS Pin Resistor Connections

L

When the SNC pin is configured as an output (CFG
pin is tied HIGH), the device will run from iigternal

Table 11. DLY and SS Resistor Values oscillator and will drive the resulting internal oscillator

DLY or SS | RoLy O Rss DLY or | Rowyor signal (preset to 40kHz) onto the SYNC pin so other
o ok I 1§Sms 28R7ST(Q devices can be synchronized toThe SYNC pin will
: not be checked for an incoming clock signal while in
10 ms 11 kQ 120 ms | 31.6 kQ this mode.
20 ms 12.1 kQ 130 ms | 34.8kQ
30 ms 13.3 kQ 140 ms | 38.3kQ Configuration B SYNC INPUT
40 ms 14.7 kQ 150ms | 42.2 kQ When the SYNC pin is configured as an input (CFG
50 ms 16.2 k& 160ms | 46.4 k& pin is tied LOW), the device will automatically check
60 ms 17.8 kQ 170ms | 51.1kQ for a clock signal on the SYNC pin each time the EN
70 ms 19.6 kQ 180 ms | 56.2 kQ pin i s asserted. The
80 ms 21.5 kQ 190 ms | 61.9 kQ synchronize both frequency and phatith the rising
90 ms 2301 200 ms | 68.1kQ edgeof the external clock signaThe incoming clock
100 ms 26102 signal must be in the range of 20z to 2 MHz with

Th ft del d : b a minimum duty cycle, and must be stable when the
€ soft start delay 6:2” ramp times @ispbe setio EN pin is asertedSeeTable 3 for a conplete list of
custom values vighe FC/SMBusinterface.When the performance requirements for the incoming clock

SSdelaytime is set tadd ms the device willbegin its signal.
rampup after the internal circuitr has initialized

(approx. 6ms). When the eft-start ramp period is set

to 0 ms, the outpuwill ramp up as quickly as the

output load capacitance will allow.
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Logic
high

o
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O

-4—{SYNC
200kHz i 2MHz
ZL2105

A) SYNC = output
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I3

Logic
high

] —®»SYNC

200kHz i 2MHz

K

O]
L
(@]

ZL2105

B) SYNC = input

£
o
£
o

CFG

Open i& SYNC

OR ¢
Logic
low

—»{SYNC
200kHz i 2MHz
ZL2105

ZL2105

CFG
CFG

SYNC
OR é Z1.2105

C) SYNC = Auto Detect

Figure 15. SYNC Pin Configurations.

Configuration CSYNC AUTO DETECT

When the SYNC pin is configured in auto detect mode
(CFG pin is left OPEN), the device will automatically
check for a lock signal on the&SYNC pin after enable

is asserted

-1 f a valid clock signal
oscillator will then synchronize both frequency and
phase with the rising edgd the external clock signal.
The incoming clock signal must be in thange of 200
kHz to 2 MHz with a minimum duty cycle, and must
be stab¢ when the EN pin is assert&keTable3 for a
complete list of performance requirements for the
incoming clock signal.

- If no incoming clocksignal is present, the ZL2105
will configurethe switching frequency according to the
state of tle SYNC pin as listedn Table 13. In this
configuration, the SYNC pin is sampled only on start
up and will not modifyits switching frequency if the
SYNC pin is reconfigured after stamip (unless the
power is recycled).

Table 13. Switching Frequency Selection

SYNC Pin Frequency
LOW 200 kHz
OPEN 400 kHz
HIGH 1 MHz
Resistor SeeTable14 R
s present, t e Zt21T0506s

If the user wishes to run the ZL2105 at a frequency not
listed in Table 13, the switchingfrequency can be set
using an external resistoRsyne, connected between
SYNC ard SGND usingTable14.
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Table 14. Rgync Resistor Values

Fsw Rsync Fsw Rsyn
200 kHz 10 kQ 571 kHz 28.7 kQ
222 kHz 11 kQ 615 kHz 31.6 kQ
242 kHz 12.1 kQ 667 kHz 34.8 kQ
267 kHz 13.3 kQ 727 kHz 38.3 kQ
296 kHz 14.7 kQ 889 kHz 46.4 kQ
320 kHz 16.2 kQ 1000 kHz 51.1 kQ
364 kHz 17.8 kQ 1143 kHz 56.2 kQ
400 kHz 19.6 kQ 1333 kHz 68.1 kQ
421 kHz 21.5 kQ 1600 kHz 82.5 kQ
471 kHz 23.7 kQ 2000 kHz 100 kQ
533 kHz 26.1 kQ

The swiching frequency can also be set to any value
between 20kHz and 2 MHz using the iC/SMBus
interface.The available frequencies are boundeddy

= 8 MHz/N, where4ONO 4.0 See Application Note
AN2013 for details

If multiple Zilker Labs devices are usedgether,
connecting the SYNC pins together will force all
devices ¢ synchronize with each othéefrhe CFG pin

of one device must set its SYNC pin as an output and
the remaining devices must have their SYNC pins set
as an input.

Note: The switching frequeny read back using the
appropriate PMBus command will differ slightly from
the selected valu@ Table14. Thedifference is due to

hardware quantization.

5.9 Component Selection

The ZL2105 is a synchronous buck corge with
integrated MOSFETS that uses an external inductor and
capacitors to perfon the power conversion process.
The proper selection of the external components is
critical for optimized performancd-or more detailed
guidelines regarding component smien, refer to
Application Note AN2O11.

To select the appropriate external components for the
desired performance goals, the power supply
requirements listed imable15 must be known.

Table 15. Power Supply Requirements

Example
Parameter Range Value
Input voltage (Vin) 451140V 12V
Output voltage (Vour) 0.615.5V 1.2V
Output current (lour) 0Oto3A 2A

Output voltage ripple

< 3% of V
(Vorip) 0 ouTt

1% of Vour

Output load step (lostep) <lo 50% of I,
Output load step rate o) 10 A/uS
Output deviation due to load 5 50 MV
step
Maximum PCB temp. 120°C 85°C
Desired efficiency o] 85%
Other considerations o] Op“m'z‘? for
small size

5.9.1 Designh Goal Trade-offs

The design of the buck power stagmjuires several
compromises among size, efficiency, and cost. The
inductor core loss increases with frequency, so there is
a tradeoff between a small output filter made possible
by a higher switching frequency and gettingttbr
power supply efficiencySize can be decreased by
increasing the switching frequency at the expense of
efficiency. Cost can be minimized by using through
hole inductors and capacitors; however these
components are physically large.

To start the design, select a frequency base@atne
16. This frequency is a starting point and may be
adjusted as the design progresses.

Table 16. Circuit Design Considerations

Frequency Efficiency Circuit Size
Range
2007 400 kHz Highest Larger
4007 800 kHz Moderate Smaller
800 kHz 1
Lower Smallest
2 MHz

5.9.2 Inductor Selection

The output inductor selection process must include
several trad®ffs. A high inductance value will result
in a low ripple current ¢},), which will reduce output
capacitance and produce a low output ripple voltage,
but may also compromise outp transient load
performance.Therefore, a balance must be struck
between output ripple and optal load transient
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performance.A good starting point is to select the
output hductor ripple equal to the expected load
transient step magnitudedl):

opp oster

Now the output inductance can be calculated using the
following equation, where My is the maximum input

voltage:
V,
Vour % [1_ OUTJ
VINM

fswx |,

LOUT =

The average induor current is equal to the maximum
output current. The peak inductor currefty) is
calculated using the following equation whegg+lis
the maximum output current:

_ opp
Ika =loyr + 2

Select an inductor rated for the average DC current
with a pek current rating abovehé peak current
computed above.

In overcurrent or shottircuit conditions, the inductor
may have currents greater than 2X the normal
maximum rated output current. It is desirable to use an
inductor that still provides some indaace to protect
the load and the internal MOSFETs from damaging
currents in this situation.

Once an inductor is selected, th€R and core losses

in the inductor are calculated. Use DER specified

in the inductor
Pocr = DCRx 1.2

Lrms

ILrms IS given by

2
2 (ODD/
12

where loyr is the maximum output current. Next,
calculate the core loss of the selected inductor. Since
this calculation is specific to each inductor and
manufacturer, refer to the chosen inductor da&esh
Add the core loss and the ESR loss and compare the
total loss to the maximum power dissipation
recommendation in the inductor datasheet.

Lrms — IOUT

manufacturer 6s

5.9.3 Output Capacitor Selection

Several trad®ffs must also be considered when
selecting an output capacitor. Low ESRIlues are
needed to have a small output deviation during
transient load steps (W9 and low output voltage
ripple (Vorip). However, capacitors with low ESR, such
as semstable (X5R and X7R) dielectric ceramic
capacitors, also have atively low capaitance values.
Many designs can use a combination of high
capacitance devices and low ESR devices.

For high ripple currents, a low capacitance value can
cause a significant amount of output voltage ripple.
Likewise, in high transient load steps, a reldyivarge
amount of capacitance is needed to minimize the
output voltage deviation while the inductor current
ramps up or down to the new steady state output
current value.

As a starting point, apportion ofalf of the output
ripple voltage to the capacit&€SR and the other half
to capacitance, as shown in the following equations:

| opp

COUT = _
8x fg, x o
2
ESR= orip
2x |y,

Use these values to make an initial capacitor selection,
using a singleor capacitor several capacitors in
parallel.

datasheet:
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After a caacitor has been selected, the resulting output
voltage ripple can be calculated using the following
equation:

lOPP

V v
8x f, < Cour

orip = | opp X ESRF
Because each part of this equation was made to be less
than or equal to half of the allowed output ripple
voltage, the V;, should be less than the desired
maximum output ripple.

For more information on the performance of the power
supply in response to a transient load, refer to
Application Note AN2O11.

5.9.4 Input Capacitor

It is highly recommended that dedicated input
capacites be used in any pokaff-load design, even
when the supply is powered from a heavily filtered 5 or
12V fAbul kd s up pliheypowerr sapply. a n
This is because of the high RMS ripple current that is
drawn by the buck converter topology. This ripple
(lenems) can be determined from the following

equation:
| cinems = lour X4/ D x (1-D)

Without capacitive filtering near the power supply
circuit, this current would flow through the supply bus
and return planes, coupling noise into other system
circuitry. The nput capacitors should be rated at 1.4X
the ripple current calculated above to avoid
overheating of the capacitors due to the high ripple
current, which can cause premature failure. Ceramic
capacitors with X7R or X5R dielectric with low ESR
and 1.1X the mdmum expected input voltage are
recommended.

5.9.5 Bootstrap Capacitor Selection

The highside driver boost circuit utilizes an internal
Schottky diode (B) and an external bootstrap
capacitor (@) to supply sufficient gate drive for the
high-side MOSFET driver Cz should be a 47F
ceramictype rated for at least 6.3V.

5.9.6 Cyys Selection

This capacitor is used to both stabilize and provide
noise filtering for the 2.5 V internal power supply. It
should be between 4.7 and 10 pF, and should use a
semistable X5R or XR dielectric ceramic with a low
(less than 10 @) ESR, and should have a rating of 4
V or more.

5.9.7 Cyr Selection

This capacitor is used to both stabilize and provide
noise filtering for the 5 V reference supply )V It
should be between 4ahd 10 pF, and ba semistable
X5R or X7R dielectric ceramic capacitor with a low
ESR less than 10 @ and be rated 6.3 V or more.
Because the current for the bootstrap supply is drawn
from this capacitor, ¢z should be sized at least 10X
the value of @ so that a dischged G does not cause
the voltage on it to dap excessively during a £
recharge pulse.

5.9.8 Cyra Selection

This capacitor is used to both stabilize and provide
noise filtering for theanalog5 V reference supply
(Vra). It should be between 2.2 and 10 pF, memi
stable X5R or X7R dielectric ceramic capacitor with a
low ESR less than 106 and be rated 6.3 V or more.

5.99fRfr Selection

A91Y resistor should be
to reduce noise andelp the stability of the VR and
VRA regulators over all operating conditions.

5.9.10 Thermal Considerations

I n typical applications,
will limit the internal powerdissipation inside the
package However, in applications that require a high
ambient operating temperature the user must perform
some ther mal analysis to
maximum junction temperature is not violated.

The ZL2105 has a maximurjunction temperature
limit of 125°C, and the internabver temperature
limiting circuitry will force the device to shut down if
its junction temprature exceeds this thresholh
order to calculate the maximum junction temperature,
the user must first calculatee power dissipated inside
the IC (R) as follows:

Po = (I .oar))[Rosonen) (DC)+(Rosonyad (1-DC)]

The maximum operating junction temperature can then
be calculated using the following equation:

Tj max = Tpcg + PQ xdye
Where Tcp is the expected maximumrinted circuit
board temperature, anfl;c is the junctiorto-case

thermal resistance for the ZL2105 package.
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5.10 Current Sensing and Current Limit Threshold
Selection

It is recommended that the user include a current
limiting mechanism in their design to pect the power
supply from damage and prevent excessive current
from being drawn from the input supply in the event
that the output is shorted to ground or an overload
condtion is imposed on the outpuCurrent limiting is
accomplished by sensing the ant through the circuit
during a portion of the duty cycle.

The ZL2105 incorporate8IOSFET sensing acroske
internal lowside MOSFETThe user can select one of
the threecument limit thresholds using the ILIM pin
according torable17.

Table 17. Current Limit Selections

ILIM Pin Current Limit Threshold
LOW 3.0A

OPEN 40A

HIGH 45 A

If the desired current limit threshold is reptailablein
Table 17, the currentimit threshold can be set ir0@
mMA increments using an external resistor,yR
connected between thiIM pin and SGND using
resistorvalues fromTablel8.

The currentimit threshold can lao be set to a custom
value via the AC/SMBus interface. Please refer to
Application Note AN2O13 for further details.

Table 18. Current Limit Threshold Settings

lLim Riim lLim Rim
0.2 A 11 kQ 26 A 34.8 kQ
04 A 12.1 kQ 2.8 A 38.3 kQ
0.6 A 13.3 kQ 3.0A 42.2 kQ
0.8 A 14.7 kQ 3.2A 46.4 kQ
1.0A 16.2 kQ 34 A 51.1 kQ
1.2 A 17.8 kQ 3.6 A 56.2 kQ
1.4 A 19.6 kQ 3.8A 61.9 kQ
16 A 21.5kQ 4.0 A 68.1 kQ
1.8 A 23.7kQ 4.2 A 75 kQ
20A 26.1 kQ 4.4 A 82.5 kQ
22A 28.7 kQ 4.6 A 90.9 kQ
24 A 31.6 kQ

5.11 Loop Compensation

The ZL2105 operates as a voltageode synchronous
buck controller wih a fixed frequency PWM scheme.
Although the ZL205 uses a digital control loop, it
operates much like a traditional analogWM
controller. Figure 16 is a simplified block diagram of
the ZL2105 control loop, which differs from an analog
control loop only by the constants in the PWM and
compensationIbcks. As in the analog controller sa,
the compensation block compares the output voltage to
the desired voltage reference and compensatioreszero
are added to keep the loop stabl&he resulting
integrated error signal is used to drive the PWM logic,
converting the error signal to a dutycte to drive the
internalMOSFETS.

V|N
o
Z1L.2105
D |H
L=l
'_
DPWM — -0 Vour
ﬂ| e c
- "
Re
4

Compensation

Figure 16. Control Loop Block Diagram
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Table 19. Resistor Settings for Loop Compensation

NLR f, Range fesr RANQE Rec
fZ(ESr > fswllo 10 kQ
fou/60 < f, < f5,/30 fow/10 > feq > fo/30 11 kQ
fou/30 > feq > f,,/60 12.1 kQ
fresr > fsn/10 13.3 kQ
Off fow/120 < f,, < {5, /60 fow/10 > feq > fo/30 14.7 kQ
fou/30 > feq > f,,/60 16.2 kQ
fresr > fsn/10 17.8 kQ
fan/240 < f,, < f4,/120 fow/10 > feq > fo/30 19.6 kQ
fou/30 > feq > f,,/60 21.5kQ
fresr > fsn/10 23.7 kQ
fau/60 < f, < f,/30 fow/10 > feq > fo/30 26.1 kQ
fou/30 > a5 > f5,/60 28.7 kQ
fesr > fow/10 31.6 kQ
On fan/120 < f,, < {5, /60 fow/10 > feq > fo/30 34.8 kQ
foul30 > a5 > f5,/60 38.3kQ
fresr > fsw/10 42.2 kQ
fan/240 < f,, < f4,/120 fow/10 > feq > fo/30 46.4 kQ
ol 30 > a5 > f5,/60 51.1 kQ

In the ZL2D5, the compensation zeros ard bg
configuring the FC piror via the fC/SMBus interface
once the user has calated the required settingshis
method eliminates the inaccuracies due to the
component tolerances associated with using external
resistors and capacitors required witiditional analog
controllers. Utilizing the loop compensation sefys
shown inTable 19 will yield a conservative crossover
frequency at a fixed fraction of the switching
frequency (§20) and 60° of phase margin.

Step 1. Using the following equation, calculate the
resonant frequency of the LC filtey, f

1
" 2" \JLxC

Step 2: Calculate the ESR zero frequency:£R).

1
T2 Cr
Step 3: Based orTable 19, determine the appropriate
resistor, Rc.

The FC pin can be pistrapped as LOW, OPEN, or
HIGH. These thee positions are the same as the first
three entriesn Table19.

f

The loop compensation coefficients can also be set via
the FC/SMBus interfacePlease refer to Application
Note AN2013 for further detailsReferto Application
Note AN2016 for further technical details on setting
loop compensation.

5.12 Non-linear Response (NLR) Settings

The ZL2105 incorporates a nedimear response (NLR)
loop that decreases the response time and the output
voltage deviation in the ewmé of a sidden output load
current stepThe NLR loop incorporates a secondary
error signal processing path that bypasses the primary
error loop when the output begins to transition outside
of the standard regulation limit§his scheme results in

a highe equivalent loop bandwidth thamwhat is
possible using a traditional linear loop.

When a load current step function imposed on the
output causes the output voltage to drop below the
lower regulation limit, the NLR circuitry will force a
positive correctiorsignal that will turn on the upper
MOSFET and quickl force the output to increase.
Conversely, a negative load step (i.e. removing a large
load current) will cause the NLR circuitry to force a
negative correction signal that will turn on tteaver
MOSFETand quicklyforce the output to decrease.
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The NLR loop is enabled through the FC pin by
selecting the appropriate resistor value for the loop
compensation settings Table19. When operating the
ZL2105 with a swching frequency greater than 1333
kHz, NLR must be disabled.

5.13 Efficiency Optimized Drive Dead-time Control

The ZL2105 utilizes a closed loop algorithm to
optimize the deatime applied between the gate drive
signals for the top and bottom M®GETs. In a
synchronous buck topology, potentially damaging
currents can flow in the circuit of both top and bottom
MOSFETSs are turned on simultaneously for periods of
time exceeding a few nanoseconds, and system
efficiency can be adversely affected if both MOSFETs
are turned off for too long. Therefore, it is
advantageous to minimize the ddade to provide
peak optimal efficiency without compromising system
reliability.

The duty cycle of a buck converter is determined to a
first-order degree by the input and outpattage ratio
However, noridealities exist that cause the real duty
cycle toextend beyond the ideal valuBeadtime is
one of the nosidealities that can be mgnilated to
improve efficiency. The ZL2105 has an internal
algorithmthat can continuously gkt the deadime to
optimize duty cycle, thus maximizing efficiency.

6. Power Management Functional
Description

6.1 Input Undervoltage Lockout

The input undervoltage lockout (UVLO) prevents the
ZL.2105 from operating whethe input falls below a
prese threshdd, indicating the input supplis out of

its specified rangeThe UVLO thresholdV v 0) can

be set betweeA5V and10.2V using the UVLOpin.
The simplest implementation is to connect the UVLO
pin as shown inTable 20. If the UVLO pin is left
unconnected, the UVLO threshold will defaultaéV.

Table 20. UVLO Pin Settings

Pin Setting UVLO Threshold
LOW 45V
OPEN 6.5V
HIGH 10.2V

If the desired UVLO threshold is not on of the digt
choices, the user can configure a threshold between
3.79V and13.2V by connecting a resistor between the
UVLO pin and GND by selecting the appropriate
resistorfrom Table21.

Vuvio €an also be set to any valbhetween 3.7¥ and
13.2V via the FC/SMBus interface.

Table 21. UVLO Resistor Values

UVLO Ruvio UVLO Ruvio

379V | 23.7kQ 7.42V 46.4 kQ
418V | 26.1kQ 8.18 V 51.1 kQ
459V | 28.7kQ 8.99 V 56.2 kQ
506V | 31.6kQ 9.90 V 61.9 kQ
557V | 34.8kQ 1090V | 68.1kQ
6.13V | 38.3kQ 12.00 V 75 kQ

6.75V | 42.2kQ 13.20V | 82.5kQ

Once an input undervoltage fault condition occurs, the
device can respond in a number of ways as follows:

1. Continue operating without interruption

2. Coninue operating for a given delay period,
followed by shutown if the fault still existsThe
device will remain in shutdown until instructed to
restart.

3. Initiate an immediate shutdown urthe fault has
been clearedl'he user can select a specific number
of retry attempts.
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6.2 Power Good (PG) and Output Overvoltage
Protection

The ZL2105 provides a Power Good (PG) signal that
indicates the output voltage is within a specified
tolerance of its target levednd no fault condition
exists.By default, the PG pin i assert if the output is
within +15%/-10% of the target voltagd.hese limits
may be changed via th&VSMBus interface.

A PG delay period is defined as the time from when all
conditions for asserting PG are met and whenRI®

pin is actually assertie This feature is commonly used
instead of an external reset controller to signal the
power supply is at its target voltage prior twabling
any powered circuitryBy default, the ZL2105 PG

The defaultresponse from an overvoltage faig to
immediately shut downThe device will continuously
check for the presence of the fault condition, and when
the fault condition no longer exists the device will be
re-enabled.

For continuous overvoltage protectiomen operating
from an external clock, the only allowed response is an
immediate shutdown.

Please refer to Application Note A2N13 for details on
how to select specific overvoltage fault response
options via f{C/SMBus.

6.4 Output Pre-Bias Protection

An outputpre-bias conditionexists when an externally
appliedvol tage is present on ¢
before t he power suppl yods

delay is set equal to theoft-start ramp time setting.
Thus ifthe softstart ramp time is set to 10ms, the PG
pin will assert 10ms after the output is withits

specified tolerance ban@he PG delay period can be
set independent of the sefiart ramp time via the
I?C/SMBus interface.

6.3 Output Overvoltage Protection

The ZL2105 offers an internal output overvoltage
protection circuit that can be used to protect sensitive
load circuitry from being subjected to a voltage leigh
than its prescribed limitsA hardware comparator is
used to compare the actual output vadtdgeen at the
VSEN pin) to a threshold set to 15% higher than the
target output voltagéhe default setting)f the VSEN
voltage exceeds this threshold, the PG pin will de
assert and the device can then respond in a number of
ways as follows:

1. Initiate an immediate shutdown tihthe fault has
been clearedlhe user can select a specific number
of retry attempts.

2. Turn off the highside MOSFET and turn on the
low-side MOSFET The lowside MOSFET
remains on until the device attempts a restart

Certainapplications require that the converter bet
allowed tosink current during start up if a pbgas
condition exists at the output. e ZL2105 provides
pre-bias protection bysampling the output voltage
prior to initiating an output ramp.

If a prebiasvoltage lower than the target voltagests
after thepre-configureddelay period has expiredthe
target voltage is set to match the existing pbgas
voltage and both drivers are enabled. Thatput
voltage is therramped to the final regulation valag

the ramp rate set by the SS pin. The actual time the
output will take to ramp from the piBas volage to

the target voltage will vary depending on the-pias
voltage but the total time elapsed from when the delay
period expires and when the output reaches its target
value will match the preonfigured ramp timeSee
Figurel7.
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Figure 17. Output Responses to Pre-bias Voltages

If a prebias voltage higher than the target voltage
exists after the preonfigured delay period has
expired,the target voltage is set to match the existing
pre-bias voltage and both drivers are enabled with a
PWM duty cycle that would ideally create the -pias
voltage.Once the preonfigured sofistart ramp period
has expired, the PG pin will be asserted (assuming the
pre-bias voltage is not highethan theovervoltage
limit). The PWM will then adjust its duty cycle to
match the original target voltage and the output will
ramp down to the preonfigured output voltage.

If a prebias voltage higher than the overvoltage limit
exists, the device will not initta a turron sequence
and will declare an overitage fault condition to exist.

In this case, the device will respond based on the
output overvoltage fault responsethod that has been
selected. See Section 6.3 fiOutput Overvoltage
Protection for response options due to an overvoltage
condition.

6.5 Output Overcurrent Protection

The ZL2105 can protectthe power supply from
damage if the output is shorted to grouodif an

overloadconditionis imposed on the outpudnce the
current limit threshold has been selected (Seetion
5.10 fACurrent Limit Threshold Selectiopy the user
may determine the desired course of action sporse
to the fault condition.The following overcurrent
protection response options are available:

1. Initiate a shutdown and attempt to restart an
infinite number of times with a preset delay period
between attempts.

2. Initiate a shutdown and attempt to rest@mpreset
number of times with a preset delay period
between attempts.

3. Continue operating for a given delay period,
followed by shutdown if the fault still exists.

4. Continue operating through the fault (this could
result in permanent damage to the posterply).

5. Initiate an immediate shutdown.

The default response from an overcurrent fault is an
immedate shutdown of the devic&he device will
continuously check for the presence of the fault
condition, and if the fault condition no longer exists the
device will be reenabled.

Please refer to Application Note 2813 for details on
how to select specific overcurrent fault response
options via {C/SMBus.

6.6 Thermal Overload Protection

The ZL2105includes anon-chip thermalsensor that
continuously measures thieternal temperature of the
die and shuts down the device when the temperature
exceeds the preseinit. The default temperature limit

is set to125°C in the factory, but the user may set the
limit to a different value if desiredhe user may select
one of the following overtemperature protection
response options:

1. Initiate a shutdown and attempt to restart an
infinite number of times with a preset delay period
between attempts.

Initiate a shutdown and attempt to restart a preset
number of times with a pset delay period
between attempts.

Continue operating for a given delay period,
followed by shutdwn if the fault still exists.
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4. Continue operating through the fault (this could
result in permanent damage to the power supply).

5. Initiate an immediate shutdaow

If the user has configured the device to restart, the
device will wait the preset delay period (if so chosen)
and will then check the device temperaturié.the
temperature has dropped below a threshold that is
approx 15°C lower than the selected terapge fault
limit, the device will attempt to restart. If the
temperature still exceeds the fault limit the device will
wait the preset delay period and retry again.

The default response from a temperature fault is an
immediate shutdown of the devic&éhe device will
continuously check for the fault condition, and once
the fault has cleared the ZL@3 will be reenabled.

Please refer to Application Note A2N13 for details on
how to select specific ov@emperature fault response
options via {C/SMBus.

6.7 Voltage Tracking

Numerous high performance systems place stringent
demands on the order in which the powsapply
voltages are turned oithis is particularly true when
powering FPGAs, ASICs, and other advanced
processor devices that require multiple supifages

to power a single didn most casg the I/O interface
operates at a higher voltage than ¢hee andtherefore

the core supplyoltage must not exceed th® supply
voltage according to the manufacturers' specifications

Voltage tracking protets these sensitive ICs by
limiting the differential voltage between multiple
power supplies during the werup and power down
sequenceThe ZL2105 integrates a lossless tracking
scheme that allows its output to track a voltage that is
applied to the VTRKpin with noexternal components
required.The VTRK pin is an analog input that, when
tracking mode is enabled, configurdbe voltage
applied to the VTRK pin to act as a referencetfar

devicebds output regulation.

\AN
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Figure 18. Tracking Modes
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Table 22. Tracking Mode Configuration

Rss Trs‘;l;?g Upper Track Limit Ramp-up/ramp-down Behavior
10 kQ Limited by target Output not allowed to decrease before PG
11 kQ 1009 voltage Output will always follow VTRK
0
12.1 kQ Limited by VTRK pin Output not allowed to decrease before PG
13.3 kQ voltage Output will always follow VTRK
14.7 kQ Limited by target Output not allowed to decrease before PG
16.2 kQ S0 voltage Output will always follow VTRK
0
17.8 kQ Limited by VTRK pin Output not allowed to decrease before PG
19.6 kQ voltage Output will always follow VTRK

The ZL2105 offers two mode of trackiras follows:

1. Coincident This mode configures the ZI@5 to
ramp its output voltage at the same rate as the
voltage applied to the VTRK pin.

2. Ratiometric This mode configures the ZI@5 to
ramp its output voltage at a rate that is a percentage
of the vdtage applied to the VTRK pinThe
default setting is 50%, but an external resistor
string may be used to configure a different tracking
ratio.

Figure18illustratesthe typicalconnection and the two
tracking modes

The master ZL2105 device in a tracking group is

defined as the device that has the highest target output

voltage within the group. This master device will
control the ramp rate of all tracking devices and is no
configured for tracking modeA delay of at least 1fhs
must be configured into the master device using the
DLY pin, and the user may also configure a specif
ramp rate using the SS pifiracking mode is enabled
through the CFG pin as shownTiable25 on Page30.
Any device that is configured for tracking mode will
ignore its softstart delay and ramp time settings (SS
and DLY pins) and its output will take on the turn
on/turnoff characeristics of the reference Mage
present at the VTRK pinThe tracking mode for all
other devices can be set by connecting a resistor from
the SS pin to ground according Table22. All of the
ENABLE pins in thetracking group must be connected
together and driven by a single logic sourtecking
mode can also be configured via th&C/BMBus
interface by usingthe TRACK_CONFIG PMBus
command.Please refer to Application Note &R13

for more information on configing tracking mode
using PMBus.

6.8 Voltage Margining

The ZL2105 offers a simple means to vary its output
higher or lower than its nominal voltage setting in
order to determine whether the load device is capable
of operating over itspecified supply voltageange.
The MGN pin is a TTkcompatible input that can be
driven directly by a processor I/O pin or other legic
level output.

Th e ZL 2dutpud wils be forced higher than its
nominal setpoint when theMGN pin is driven HIGH,
andthe output will be forog lower than its nominal set
point when the MGN pin is driven LOWWhen the
MGN pin is left floating (high impedance), the
ZL210506s output voltage
voltage setpoint determined by the VO and V1 pins
and/or the 4C/SMBus settings.Default margin limits
of Vyow 5% are prdoaded in the factory, but the
margin limits can be modified through tf€/SMBus
interface to as high asy¥u + 10% or as low as 0V,
where Wom is the nominal output voltage spbint
deermined by the VO and Vpins. A safety feature
prevents the user from configuringet output voltage
to exceed \om + 10% under any conditions.

The margin limits and the MGN pin command can
both be set individually through the?C/'SMBus
interface.Additionally, the transition rat between the
nominal output voltage and either margin limit can be
configured through the’C interface.Please refer to
Application Note AN2013 for detailed instructions on
modifying the margining configurations.
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6.9 1°C/SMBus Communications

The ZL2105 preides an iC/SMBus digital interface
that enables the user to configure all aspects of the
device operation as well as monitorethnput and
output parameterd'he ZL2105 can be used with any
standard 2vire I°C host deviceln addition, the device

is comptible with SMBus version 2.0 and includes an
SALRT line to help mitigate bandwidth limitations
related o continuous fault monitorind?ull-up resistors

are required on the@/SMBus.The ZL2105 accepts
most standard PMBus commands.

6.10 1°C/SMBus Device Address Selection

When communicating with multiple PMBus devices
using the IC/SMBus interface, each device must have
its own unique address so the host castirjuish
between the deviceghe device address can be set
according to the phstrap optionslisted in Table 23.
Addressvaluesare rightjustified.

Table 23. SMBus Device Address Selection

SA Pin Setting SMBus Address
LOW 0x20
OPEN 0x21
HIGH Reserved

If additional device addressese required, a resistor
can be connected to the SA @incording toTable24
to provide up to 25 unique device addresses.

Table 24. Additional SMBus Address Values

SMBus R SMBus R

Address SA Address SA
0x20 10 kQ 0x2D 34.8 kQ
0x21 11 kQ Ox2E 38.3 kQ
0x22 12.1 kQ Ox2F 42.2 kQ
0x23 13.3kQ 0x30 46.4 kQ
0x24 14.7 kQ 0x31 51.1 kQ
0x25 16.2 kQ 0x32 56.2 kQ
0x26 17.8 kQ 0x33 61.9 kQ
0x27 19.6 kQ 0x34 68.1 kQ
0x28 21.5kQ 0x35 75 kQ
0x29 23.7 kQ 0x36 82.5 kQ
0x2A 26.1 kQ 0x37 90.9 kQ
0x2B 28.7 kQ 0x38 100 kQ
0x2C 31.6 kQ

6.11 Phase Spreading

When multiple point of load converters share a
common DC input supply, it is desirable to adjust the
clock phase offset of each deviceckuthat not all
devices fart to switch simultaneouslySetting each
converter to start its switching cycle at a different point
in time can dramatically reduce input capacitance
requrements and efficiency losseSince the peak
current drawn from the ing supply is effectively
spread out over a period of time, the peak current
drawn at any given moment is reduced and the power
losses proportional to the gds® are reduced
dramatically.

In order to enable phase spreading, all converters must
be synchronize to the same switaig clock. The CFG

pin is used to set the configuration of the SYNC pin for
each device as described $ection 5.8 fiSwitching
Frequency and PLL on Pagel?.
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Selecting the phase offset for the device is
accomplished by selecting a device address according
to the following equation:

Phase offset = device address x 45°
For example:

e A device address of 0x00 or 0x20 would

configure no phase offset

e A device address of 0x01 or 0x21 would

configure 45° of phase offset

e A device address of 0x02 or 0x22 would

configure 90° of phase offset

The phase offset of each device may also be set to any
value between 0° and 337.5° in 22.58r@ments via

the FC/SMBus interface Refer to Application Note
AN2013 for further details.

6.12 Output Sequencing

A group of Zilker Labsdevices(both ZL2005 and
ZL2105) may be configured to power up in a
predetermined sequencé&his feature is especially
usdul when powering advanced processors, FPGAS,
and ASICs that require one supply to reach its
operating voltage prior to another supply reaching its
operating voltage in order to avoid latoh from
occurring.Multi-device sequencing can be achieved by
configuring each device through the’CISMBus
interface or by using Zilker Labs patedtautonomous

turn on each device in the address chain until all
devicesconnected have been turned ®vhen turning
off, the device with the highest address will turn off
first followed in reverse order by the other devices in
the group.

Table 25. CFG Pin Configurations for Sequencing
and Tracking

R SYNC Pin Sequencing
cFe Config Configuration
10 kQ Input . .
11 KO Auto detect Sequencmg'and Tracking
are disabled
12.1 kQ Output
14.7 kQ Input Device is the first device
in a nested sequencing
16.2kQ | Auto detect | group. Turn-on order is
based on device address.
17.8 kQ Output
21.5 kO Input Device is a last devi_ce in
a nested sequencing
23.7kQ | Auto detect group. Turn-on order is
based on device address.
26.1 kQ Output
31.6 kQ Input Device is the middle
device in a nested
34.8 kQ Auto detect Sequencing group. Turn-
on order is based on
38.3 k@ Output device address.
42.2 kQ Input o
Sequencing is Disabled.
46.4 kQ Auto detect | Voltage Tracking enabled
as defined in Table 22.
51.1 kQ Output

sequencing mode.

Autonomous sequencing mode configures sequencing
by using events transmitted between devices over the
I°C/SMBus pins SCL and SDAo I°C or SMBus host
device isinvolved in this methodbut the SCL and
SDA pins must be interconnected between all devices
that the user wishes to sequence using this method.
(note: pultup resistors on SCL and SDA are required
and should be selected using the criteéni the SMBus

2.0 specification

The sequencing order is determined using each
devi c éBSMBus | device address. Using
autonomous sequencing mode (configured using the
CFG pin),the devices must exhibit sequential device
addresses with no missing addies in the chainlhis
mode will also constrain each device to have a phase
offset according to its device address as described in
Phase Spreading.

The group will turn on in order starting with the device
with the lowest address and will continue through t

Sequencings configured by connecting a resistor from
the CFG pin toground as described ifiable 25. The
CFG pin is used to set the configuration of the SYNC
pin as well as to determine the sequencing method and
order. Refer toSection5.8 fiSwitching Frequency and
PLL, @n Pagel7 for more detad on the operating
parameters of the SYNC pin.

Multiple device sequencing may also be achielgd
issuing PMBus commands to assign the preceding
device in the sequencing chain as well asdbeice
that will follow in the sequencing chaiithis method
placesfewer restriction®n deviceaddress (no need of
sequential address) and alstows the user to assign
any phase offset to amevice irrespective of its device
address.

Note: Event based sequencing and fault spreading are
broadast in address group$ op to eight Zilker Labs
Digital-DC devices. A address group consists of all
deviceswhose addresses differ in only theeeleast
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significantbits of the address. For example, addresses 6.14 Temperature Monitoring using the XTEMP Pin
0x20, 0x25 and0x27 are all within the same group.
AddressesOx1F, 0x20 and0x28 are all in different
groups. Device in the same address group can
broadcast power oand power down sequencing and
fault spreadingevents with ach other.Devices in
differentgroupcannot.

The ZL2105 supports measurement of anemal
device temperature using either a thermal diode
integrated in a processor, FPGA or ASIC, or using a
discrete diodeonnected NPN transistosuch as a
2N3904 or equivalenfigure 19 illustrates the typical
connections required.

The Enable pins of all devices in a sequengnup
must be ied together and driven high taitiate a

sequenced turon of the groupEnable musbe driven XTEMP T '

low to initiate a sequenced turnoff of theoup. 712105 100pF L‘%Nmm
Refer to Application Note ARO013 for detailson T

sequencing via thé@/SMBus interface.

SGND

6.13 Monitoring via I’C/SMBus Discrete NPN

A system controllercan monitor a wide variety of

different ZL2105 system parameters through the XTEMP _L pP
I°C/SMBus interfaceThe device can monitor for fault 712105 100pF FPGA
conditions by monitoring the SALRT pin, which will T DSP
be asserted when any number of-poefigured fault SGND |—3 ASIC
conditions occur.

The device can also be monitored continuously for any Embedded Thermal Diode

number of power conversion parameters including but Figure 19. External Temperature Monitoring
not limited to the following:

e Input voltage

e Output voltage

e Output current

e Internal junction temperature

e Temperature foan external device

e Switching frequency

e Duty cycle

Please refer to Application Note 2813 for details on
how to monitor specific parameters via thé/BMBus
interface.
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6.15 Non-Volatile Memory and Device Security
Features

The ZL2105has internal nowolatile memory where
user configurations are stored. Integratedcurity
measures resure that the user can only restore the
device to a level that has been made available to them.
Refer toSection5.6 AiStartup Procedure or details

on how the device loads stored values frorterinal
memory during starup. During the initialization
process, the ZL2105 checks for stored values cadain

in its internal memoryThe ZL2105 offers two internal
memory storage units that are accessible by the user as
follows:

1. Default Store A power supply module
manufacturer may want to protect the module from
damage by preventing the user from being able to
modify certain values that are related to the
physical construction of the modulén this case,
the module manufacturer would use the Default
Store and wouldallow the user to restore the
device to its default setting but would restrict the
user from restoring the device to the factory
settings.

2. User Store The manufacturer of a piece of
equipment may want to provide the ability to
modify certain power supplyestings while still
protecting the equipment from modifying values
that can lead to a systdavel fault. The equipment
manufacturer would use the User Store to achieve
this goal.

Please refer to Application Note A2N13 for details on
how to set specificsecurity measures via the
I°C/SMBus interface.
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7. Package Dimensions
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